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Preface

Sustainable development is amatter of wide societal relevance, for twomain reasons.
Firstly, the pillar uponwhich societies are built, based on principles such as the rule of
law, democracy, social inclusion, cohesion and justice, need to be complemented by
elements such as well-being and the economic prosperity of its citizens. Secondly,
in order to allow them to prosper, societies need to be based on the concept of
environmental sustainability.

As institutions with a mandate to educate, perform research and outreach, univer-
sities are well placed to explore learning opportunities, and to expand the compe-
tences of students, as change leaders, allowing them to make a contribution towards
the sustainability of the societies they are part of. No matter if in Europe, North
America, Latin America, Africa, Middle East or Australasia universities should use
their influence to not only educate students, but also encourage them to seek solutions
and develop a new thinking that may promote and enable their societies to become
more sustainable.

It is against this background that this book has been produced. It is a truly inter-
disciplinary publication, useful to scholars, social movements, practitioners and
members of governmental agencies, with an interest on the connections between
universities, sustainability and societies.

The aims of this book are as follows:

i. to present initiatives (i.e. curriculum innovation, research, activities, practical
projects) as they relate to sustainable development at university level and links
with society at large;

ii. to foster the exchange of information, ideas and experiences acquired in the
execution of projects, from successful initiatives and good practice;

iii. to introduce methodological approaches and projects which aim to integrate
the topic of sustainable development in the curriculum of universities.

Last but not least, a further aim of the book is to document and disseminate the
wealth of experiences available today. This book is structured around two parts:

Sustainability-Based Approach and Methods
Case Studies on Sustainable Development at Universities.

v



vi Preface

We thank the authors and reviewers for their contribution.We hope that the contri-
butions on this volume will provide a timely support towards the implementation of
sustainability initiatives and will foster the global efforts towards promoting sustain-
able development works which link universities and societies. By doing so, a signif-
icant contribution towards the implementation of the UN Sustainable Development
Goals may be provided.
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and Methods



Moving Towards Sustainable Agriculture
Through Higher Education

Jessica Zahra and Mark C. Mifsud

1 Introduction

Agriculture, as defined by Lehman, Clark and Weise (1993) consists of “activi-
ties which foster biological process involving growth and reproduction to provide
resources of value. Typically, the resources provided are plants and animals to be
used for food and fibre, although agricultural products are used for many other
purposes also” (p. 127). Agriculture has been evolving tremendously throughout the
years, with notions of sustainable agricultural practices becoming more popularised,
where economic viability is being given equal importance to environmental, habitat
and resource protection, along with the well-being of farmers and consumers of the
produce (Gold 1999).

The main aim of this study was to qualitatively research the local full-time arable
farmers’ perceptions on issues pertaining to sustainable agricultural practices. The
main research questions being:

• Are farmers aware of the negative impacts of commercial arable farming practices
on the environment?

• Through their life experiences and knowledge on the field, what are their views
of moving towards more sustainable farming practices?

• Are farmers willing to seekmeans of improving their practice while tackling daily
agricultural issues?
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4 J. Zahra and M. C. Mifsud

The study will also delve into how universities and higher educational institutions
may come about tackling issues of sustainability within society, in this particular
case seeking the role of the SDGs in sustainable agricultural practices.

The major findings of this study focus on the current local, Maltese farming situ-
ation, delving into issues and possibilities of targeting more sustainable farming
practices, considering the environmental, economic and social aspects of this local
primary industry. This study aims to bring to light farmers’ concerns and daily
issues faced in their practice, helping identify their perceptions and attitudes towards
sustainable agriculture, helping to find the most viable means of adapting such
sustainable strategies through higher education input.

2 Literature Review

2.1 Sustainable Agriculture

Sustainable agriculture is not agriculture without risk, which would be unrealistic to expect.
It is agriculture that is able to manage risk and maintain its resilience in the face of change
and inevitable surprise.

(Pinter 2007, p. 22).

Agriculture has a major role to play in environmental protection, social wellbeing
and economic growth. Alonge and Martin (1995) discuss the various changes taking
place within the agricultural sector, all directed to minimise the negative effects this
primary industry has, especially on the environment.

The Food and Agricultural Organization (FAO 2016) expects that by 2050, 60%
more food production is needed to feed an anticipated 9 billion global population. The
increase in global food production is expected to impact the natural resources, mainly
water used for irrigation purposes, the land and its nutrients, such as phosphates (GIZ
2015). The 2030 Agenda (FAO 2016), recognizes that agriculture today faces more
challenges than ever before, needing to feed more people, with a lack of water,
reduced land productivity and a decreasing agricultural workforce, enforcing the
need for global agricultural sustainability.

Scherer, Verburg and Schulp (2018) discuss the role of sustainable intensification
and global food security, stating that “Ideally, sustainable intensification implies
more production on the same land area while reducing environmental impacts and
maintaining ecosystem functioning” (p. 43).

Farmers need to be open to adopt innovative techniques and technologies in order
to cater for more sustainable practices. However, it is not only the job of farmers
to guarantee sustainable practices, but consumers also play a crucial role. The more
industrialised agriculture has become, the more people have begun to realise “that
agriculture does more than simply produce food, animal feed and energy. It also has
impacts on the climate, human health, and global ecosystems” (GIZ 2015, p. 5).
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2.2 Agriculture and the 17 Sustainable Development Goals

Agriculture has a major role to play in all of the seventeen Sustainable Development
Goals (SDGs). The SDGs are a continuation of the eight Millennium Development
Goals (MDGs) adopted for fifteen years till 2015 (UN 2015), interlinking the three
main pillars of sustainable development: “economic growth, social inclusion and
environmental protection” (FAO 2017). These MDGs were replaced by the new
seventeen SDGs, which have been in place since 2016 and which will remain in
place till the year 2030 in view of the 2030 Agenda for Sustainable Development
(FAO 2017). This Agenda was adopted by all 193 members of the United Nations,
including Malta.

The Food and Agriculture Organization of the United Nations (FAO), has the
task of targeting sustainable agriculture in view of all the SDGs, focusing on the
importance of cooperation and partnerships between the relevant stakeholders across
the globe. The main five strategic priorities of the FAO (2016 p. 21) in the 2030
Agenda are:

• To help eliminate hunger, food insecurity and malnutrition
• To make agriculture, forestry and fisheries more productive and sustainable
• To reduce rural poverty
• To enable inclusive and efficient agricultural and food systems
• To increase the resilience of livelihoods to threats and crises.

The FAO (2017) states that:

As the fundamental connection between people and the planet, sustainable food and agri-
culture are at the heart of the 2030 Agenda, without proper nourishment, children cannot
learn, people cannot lead healthy and productive lives, and societies cannot prosper. Without
nurturing our land and adopting climate-resilient agriculture, future generations will struggle
to feed a growing population (p. 5).

2.3 Education for Sustainable Development and Adult
Education: Role in Agriculture

Environmental adult education seeks to bring changes in people’s attitudes and
behaviours. It aims at bringing about a sense of transformation, in the way people
act and view the environment around them. Adult education plays a crucial role in
allowing participants to see the link between the social, political and the environment,
exploring each one and seeing the links between them as more of a holistic approach
(UNESCO 1997). Through this study, the researchers aimed to gather knowledge
on sustainable practices within the local agricultural community, seeking means of
understanding the farmer’s thoughts on sustainable practices.

UNISA (2015) discuss Paulo Freire’s belief of the ability of adult education to
bring about a sense of consciousness and the ability to critically become conscious
of one’s own situation while being able to act on a social and political level to bring



6 J. Zahra and M. C. Mifsud

about the necessary changes, overcoming silence. Freire believed that everyone has
knowledge to offer and contribute towards learning. Adult education should offer the
opportunity for the participants and adult educators towork on the same level, sharing
their power, feeling comfortable to share and communicate their ideas effectively.
“Through what Freire calls ‘a pedagogy of question’, adult learners are given an
opportunity to reflect more critically upon their experiences and begin to re-shape
their ideas, experiences and visions of the world” (Mayo, as cited in Clover 2002).

Looking for means of raising awareness amongst farmers, the questions asked
during interviews for this study, sought to encourage reflection about one’s practice,
questioningwhether there aremore sustainablemeans or not. Engel and Engel (2012)
discuss how the ultimate agents who ought to bring about change are the members of
the community, in this case, a community of farmers who are to adopt new practices
and implement other measures to cope with global issues, such as the threats of
global warming. Farmers are the key stakeholders whose decisions will directly
impact “either the environmental conservation or degradation” thus adequate training
on developing and meeting their needs sustainably is essential (Freitas et al. 2015,
p. 324).

University research may help minimise the gap between the higher institutions
and public entities, in this case farmers. Researching means and ways of effec-
tively communicating and implementing sustainable farming strategies, is essential
to guarantee a sustainable future. “The preservation of the environment depends on
an ecological awareness, which depends on education,” (Gadotti 2009, p. 108) and
through such training courses the participants are encouraged to awaken their rela-
tionship with nature, feeling the need to protect and preserve its resources, becoming
conscious of their own practices (Gadotti 2009).

Caruana (2015) through his four case studies set in the Mediterranean context,
states that one of the roles of Environmental Education is to help encourage the shift
from the dominant paradigm of thinking, which predominantly deals with issues
of unsustainable farming practices where profit is given priority, to an emerging
paradigm where one’s behaviour is more in line with their values, encouraging
commitment through community solutions, motivating one another. ESD allows for
community-dialogues,whereas the emerging paradigms,which aremore sustainable,
are not only discussed, but also implemented at a community level. When it comes to
adult education, “passion and motivation seem to be crucial” (Caruana 2015, p. 671)
in encouraging a shift in mind-sets towards more sustainable measures.

2.4 Agriculture in Malta

Agricultural land in Malta takes up around 110 km2, with 9370 total holdings, char-
acterised by small scale holdings (average of 1.2 ha). It contributes to 1.7% ofMalta’s
economy and 2.9% of total employment (EU 2016).

The latest official statistics collected with regards to the farming population was
through the Census of Agriculture and was last carried out in 2010 (NSO 2012),
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while a Farm Structure Survey was conducted by the NSO in 2013, having a total
of 1372 full-time farmers, including both arable and pastoral farmers. This research
project focused on arable farmers, totalling 725 according to NSO (2016) statistics.
Since the agricultural census is held every 10 years, the most recent data (JobsPlus
2018) further indicates that registered full-time mixed crop growers, amount to 162
farmerswhile farmers having both fields and animals total 136 farmers. This indicates
an overall total of 298 farmers. Most of the local farmers practice mixed farming,
meaning they do not specialise in one specific cash crop, but grow a variety of
seasonal crops (NAP 2018).

Maltese farmers have to face a variety of constraints some of which were outlined
in the National Agricultural Policy (NAP) paper (2018, p. 24):

• Scarcity of land related to the small size of the islands and dense population.
• Lack of natural resources, in particular, water scarcity.
• Urbanisation, land use pressures and opportunity cost of land.
• Dependence on imported fodder and other inputs that are costly in view of a

limited bargaining power.
• Fragmentation of human and physical resources.
• Individualism and general inability to exploit economies of scale.

Malta’s membership within the EU has guaranteed farmers subsidies and aid,
but has also introduced new regulations. The Common Agricultural Policy (CAP)
aims to increase agricultural productivity, self-sufficiency, maintaining farming jobs
by guaranteeing improved income for farmers. It also aims to stabilise markets and
guarantee stable and reasonable consumer food prices (Waugh 2002). The Maltese
government has also negotiated a SpecialMarket Policy Programme, aiming to trans-
form this small-scale industry into a self-sustainable one, rehabilitating, encouraging
and reviving this traditional activity (Ministry for Rural affairs and the Environment,
n.d.).

3 Methodology

The gap in knowledge, which this research project aimed to fill, is the lack of data on
the viewsof full-time arable farmers on sustainable development. This research aimed
to gather farmers’ perceptions and attitudes towards a sustainable farming future, and
most importantly, to give a voice to the few remaining full-time conventional, arable
farmers on the Maltese Islands. In this section of the paper, the qualitative approach
to this research will be outlined.

The aim of qualitative research is to collect data which is as in depth as possible
(Lichtman 2006), having the opportunity to discuss matters with the farmers, seek
their knowledge and perceptions on the issue at hand. Qualitative research “aims to
achieve depth rather than breadth” (Blaxter et al. 2001, p. 64). Thismay be considered
as a critical element of qualitative research as it “involves looking deeply at a few
things rather than looking at the surface of many things” (Lichtman 2006, p. 13). Ary
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et al. (2006) discuss how qualitative researchers seek to make sense of reality and the
uniqueness of each individual, how they think and how they feel in face of particular
issues. It is also important to seek understanding through an insider’s perspective, an
“emic” perspective.

When doing qualitative research, the researcher must be aware of the risk of bias,
being aware that his/her interpretation of things is influenced by their own view of the
topic, thus having an influence on the interpretation of the results (Lichtman 2006).
Interpretative studies are the basis of this part of the research inquiry. “They provide
rich descriptive accounts targeted to understanding a phenomenon, a process, or a
particular point of view from the perspective of those involved” (Ary et al. 2006,
p. 463). Qualitative data, on the other hand lacks generalisation, because it is not its
aim to collect data from a large number of participants, focusing on quality rather
than quantity (Creswell and Clark 2011).

The method deemed to be the most adapt to gather qualitative data from the
farming sample, was through individual interviews. Interviews allow the data
collected to reflect the participants’ opinions, beliefs and feelings better (Ary et al.
2006). Neuman (2006) defines interviews as “a short-term, secondary social inter-
action between two strangers with the explicit purpose of one person’s obtaining
specific information from the other” (p. 305). The type of interview carried out is a
semi-structured interview. Semi-structured interviewsminimise deviations by asking
open-ended questions, but yet allow for follow-up questions and probing questions
to clarify answers and go further in depth (Newby 2014).

The disadvantage of using interviews is that it provides the researcher with a large
volume of in-depth data in a relative short period of time. It is time-consuming to
analyse and classify the data collected through interviews (Ary et al. 2006). There is
also the risk of the interviewees not willing to provide certain information, or rather
providing false information (Ary et al. 2006). Cohen, Manion and Morrison (2007)
discuss how voice recording the interview allows the researcher to retain eye-contact
with the interviewee, although short note taking is also recommended. All of the
interviews conducted with farmers were audio-recorded, with their consent, and this
allowed for better communication while allowing the farmers to feel more at ease as
it was more conversational.

The interviews were carried out with 10 full-time arable farmers around Malta
and Gozo, one of which was a hydroponics farmer. In order to include the views
of organic farmers, another 2 interviews were conducted, totalling 12 interviews in
all. The participation in interviews was on a voluntarily bases. The participants were
selected through purposive sampling.

The aim of conducting interviews with full-time farmers was to seek their truthful
opinion on specific issues which are related to farming. During the interview, farmers
expressed their opinion and worldview on current issues related to the sustainability
of the agricultural industry on the Maltese Islands. The time spent answering ques-
tions and discussing issues ranged from twenty minutes to an hour and forty-five
minutes. The interviews proved to be of high interest and very fruitful as all farmers
showed great knowledge in their area of specialisation. Due to the very limited
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Table 1 List of interviewed
farmers

Interview Date Location Interview length

Farmer 1 28-01-2019 Mġarr 18 min 22 s

Farmer 2 05-02-2019 Rabat 56 min 44 s

Farmer 3 19-02-2019 Mġarr 1 h 21 min 25 s

Farmer 4 22-02-2019 Żebbiegè 1 h 40 min 29 s

Farmer 5 01-03-2019 Rabat 50 min 08 s

Farmer 6 08-03-2019 Mġarr 43 min 54 s

Farmer 7 10-03-2019 Organic 13 min 29 s

Farmer 8 15-03-2019 Organic 28 min 56 s

Farmer 9 30-03-2019 Kerċem, Gozo 30 min 46 s

Farmer 10 30-03-2019 Kerċem, Gozo 38 min 51 s

Farmer 11 31-03-2019 Nadur, Gozo 47 min 31 s

Farmer 12 06-04-2019 Hydroponics 16 min

number of organic farmers locally, the location of the organic farms is not being
disclosed to safeguard the identity of the farmers (Table 1).

4 Results

Thematic analysis was used to encode all the qualitative data available through all of
the twelve interviews (Boyatzis 1998). The twelve farmers interviewed came from
different districts from across Malta and Gozo; Six from the Northern Region, two
from the Western Region, one from the South-Eastern Region and three from Gozo
(Fig. 1).

Through the use of open coding, a variety of themes began to emerge from the
transcribed data. This was followed by axial coding leading to the identification of
sub-categories, and finally selective coding led to five major themes (Strauss and
Corbin 2008; Neuman 2006). Through these themes the data was organised using
colour coding and highlighting.

The main themes:

• Challenges in farming
• Impacts of farming on the environment
• Indigenous farming knowledge
• A sustainable farming future
• ESD and farming.
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Fig. 1 Map of Malta showing regions (NSO 2017)

4.1 Challenges in Farming

From all the interviews carried out with full-time farmers, various issues emerged
which farmers considered as challenging. The most prevalent challenges faced by
farmers whichwerementioned by practically all of the farmers interviewed included:
long hours of work without rest on Sundays; changing weather patterns and storms
which destroy their crops; small land parcels; competition from abroad and the quan-
tity of imported produce; the ever increasing diseases and pests coming along with
imported produce; and, the local system of auctioning local produce at the Pitkali
markets. Evidence of such challenges are such statements:

Farmer 1 Farmers do not have specific working hours, it is hard work, and you risk
having all your produce taken away by storms. One day you have crops in your field,
and the next everything may be taken away by storms.

Farmer 2 Produce imported from abroad impacted us very negatively becausemany
pests and diseases came along with it. For example the white fly and the red spider
did not exist in Malta before. All of these came because of the produce from abroad.
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One of the worst things, which I noticed this year is the importation of carrots and
oranges with leaves. This is not supposed to happen because it is a way to distinguish
between local and foreign produce, and to reduce the risk of diseases being imported.

4.2 Impacts of Farming on the Environment

Human activity, in this case the use of land for agricultural purposes, inevitably
brings along both positive and negative changes in the natural state of the environ-
ment. Most of the farmers expressed their opinion that without farming, the Maltese
landscape would take on a totally different scenario. Farming helps maintain the
fields in a good condition, at least visually. Some of the farmers expressed that it
is of utmost importance that farmers understand the environment around them and
work to maintain it in the best possible manner through proper care.

Farmer 7 Farming helps the environment. First of all, it takes care of the envi-
ronment. Whether it is rubble walls and fields which are being worked and kept
clean at least there is life rather than everything left on its own. There is a sense of
organisation, when there are farmers working the fields.

One of the most prominent aspects of the positive impacts of farming on the
environment which was mentioned by most of the conventional farmers, were rubble
walls. Rubble walls may act for the purpose of dividing one field from another, or
otherwise help in reducing soil erosion due to runoff. Rubble walls also act as an
ecological habitat within themselves. Farmers understand the importance of keeping
rubble walls intact.

Agricultural progress along the years has seen the development of newmachinery
and equipment to aid in easing the work of the farmer. Over the past years, conven-
tional farmers had to take on a more of a commercial role, increasing the quantities
of their produce in order to be able to compete with the imported produce. This
has inevitably led to more pressure on the available natural resources of the Islands,
especially soil and natural water resources, that is groundwater. Added production
has also led to an increase in use of artificial chemicals and nitrates.

Farmer 5 It is impossible to work without using pesticides! Can a doctor work with
natural remedies and not give us any medicines? He could and he tries to as much as
possible and so dothe farmers! I can assure you, and it is important to understand,
that the majority of farmers know what they are doing and they do not use pesticides
for nothing. Pesticides are very expensive, very, and if one could not use pesticides,
he would not!

Ground water is the only natural water resource available all year round in the
Maltese Islands. Another seasonal water resource available, which farmers may
utilise, is the water available during the rain period in valleys across Malta and Gozo.



12 J. Zahra and M. C. Mifsud

Due to the dependence on mainly groundwater, theMaltese Islands experience water
scarcity, especially in harsh Summer months, where the demand on water increases
drastically. Some farmers also lamented about the fact that overconstruction on the
Islands is also leading to a decrease in groundwater.

Farmer 2 Buildings and roads are both a threat. These large concrete roads. As
water is not percolating through the rocks, it runs off. When we talk about table
water, there are many who say that farmers are using the table water. But before,
rain water had permeable surfaces to pass through, for example in valleys where a
lot of water collects, water seeps slowly through. But nowadays if you have roads,
or ceilings, water runs off and ends up being lost at sea, as we are not collecting such
water. So, that is one thing against agriculture, as you must water the fields, just as
we have to eat and drink.

Another prominent issue related to the agricultural industry and farming, is the
level of nitrates present in groundwater. To limit the level of nitrates, present in water,
solid manure must be stored between the 15th of October until the 15th of March.
During the remaining period, the dry season, farmers can apply organic matter and
fertilizers to their fields. All the farmers interviewed were aware of this Nitrates
Action Programme and the time frame they are allowed to fertilize their fields.

In order to minimise the pressure on groundwater by the agricultural sector, the
treatment of waste water in Malta is being implemented. This has not only led to
an improvement in sea water quality, but also led to the production of Class A
Secondary Water. This New Water is being offered to farmers in various localities
across Malta and can be used for irrigation purposes. This is aimed to reduce the
uptake of groundwater through boreholes.

4.3 Indigenous Farming Knowledge

A few of the farmers, especially the elderly farmers, remember a lot of different
farming practices which were used in the past but are no longer in use nowadays.
Most of the methods used in the past have now been replaced by machinery or other
methods which make life easier for the farmers. Farmers spoke about how not all
fields were irrigated, as some of the fields had no access to groundwater.

There are two types of fields, which in Maltese are called bagèli and saqwi.
Bagèli is dry-land, meaning it is not irrigated, is only watered when it rains. Saqwi on
the other hand means irrigated, through groundwater resources. As one may expect,
nowadays the number of non-irrigated fields have decreased drastically and basically
the majority of fields are irrigated through different means, increasing the production
of crops. Farmers also spoke about changing irrigation practices throughout the past
years. The improvements in irrigation practices led to less water being lost as farmers
use the appropriate amount necessary for the plant.
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Farmer 7 Before, they used to water using a water mill powered by a mule, going
around with buckets, of water, filled up from the borehole. Nowadays, we use pumps.
There used to be water channels, made of stone around fields to transport water.

Speaking to conventional farmers, almost all of them were sceptical on organic
farming, especially about local organic farms. Some of the reasons why they are
unconvinced is the fact that given that the Maltese Islands are so small, it is rare to
find a field which is enough distance away from another field which may be sprayed.
The buffer zone was the most discussed issue of why they do not believe that it is
possible in Malta. Another issue which was raised is the loss of produce when one
converts to organic, hindering farmers from opting to venture into organic farming.
Even terraced fields may hinder farmers from considering organic farming as they
discussed how the chemicals in the soil may percolate down to other fields.

4.4 A Sustainable Farming Future

Farmers had a lot to say about a sustainable farming future. When asked what
they understand by sustainable farming, most delved into aspects of the farmers’
wellbeing, financial stability and also enhancement of the environment, which they
depend on.

Farmer 6 Sustainable agriculture means that one grows produce which is viable
and provides a living for the future and the present. It is important that one does not
grow any crop, thinking that it may or may not produce. Nowadays, you cannot do
that. The expenses are huge, so one has to be careful which produce one chooses to
grow and how.

Most of the farmers were not so optimistic about farming in Malta, especially as
a full-time job. The number of full-time farmers has been on the decline, along with
the number of young farmers. Farmers commented about the fact that lately a number
of fields are being bought or used for recreational purposes rather than for farming
as such. It could be that due to an increase in part-time farmers and a decrease in
full-time farmers, farming is being seen as more of a pastime rather than a full-time
job.

Farmer 3 The future of agriculture inMalta, if I take you around in fields, you could
see fields with rooms in it, not store rooms, but with a BBQ, that is the future I am
seeing. Maybe I am being pessimistic, but…

Encouraging young farmers is the key for guaranteeing a future for this industry in
Malta. The government is helping by providing subsidies and helping farmers invest
in this industry through European Union funding. The question is: Is it enough to
encourage the younger generation to take on farming as a full-time job? University
courses and training workshops may be a step in the right direction, attracting the
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younger generations to specialise in farming practices. Promoting training courses
and offering initiatives for the middle aged and older generation of farmers, may
also help boost the local agricultural sector and help them understand the importance
of adopting new sustainable farming techniques, showing them, through first-hand
experiences, that such methods are affective.

Through these interviews conducted with farmers, one could not help but notice
that each of themmentioned various eco-friendly sustainablemethodswhich they use
in order to make conventional and organic farming more sustainable. Such methods
mentioned by farmers include the use of flowers to detect any diseases, use of bees
for pollination, use of mulching, crop rotation, natural sprays used on plants as a
prevention and the most common one, the manual pick up of weeds rather than using
herbicides.

One of the common things between conventional farmers and organic farmers is
the use of sulphur and copper sulphate, which are both natural chemicals used as
fungicides. These have been used for years and are still commonly used by both
sectors of farmers.

Farmer 8 We use a lot of methods which were used by our ancestors. We use the
samemethods as them.Wemake use of sulphur (kubrit) and copper sulphate (kupru),
the method used before chemical pesticides were used in Malta.

Farmers had a lot to offer with regards to suggestions in order to improve their
practice or even make farming more sustainable in the long run. They suggested for
better rain-water cathcement projects in valleys, just competition, more marketing of
local produce, the use of organic matter collected in households which may be used
in fields and most importantly, better labelling, packaging, grading and traceability
of local produce.

4.5 Education for Sustainable Development and Farming

Most of the farmers acknowledged the fact that various courses are provided. Using
the principles of ESD during such training courses, would help farmers embrace
the principles of sustainable farming practices, along with their current good prac-
tices. Engaging farmers in decision making, will also help them in embracing such
decisions and implementing them within their line of work. A sustainable farming
future may guarantee the continuation of this primary industry, seeking means of
improving it, making it more profitable, seeking means of reducing the impact on
the environment and guaranteeing the well-being of farmers.

Farmers feel that often, within society in general, they are looked down at. They
feel their work is not appreciated enough. Sustainable Development is not only about
promoting the care of the environment, but also helping in the well-being and social
aspects, in this case of farmers. Empowering farmers is a need. To feel appreciated
and trusted in your line of work will encourage one to work even harder.
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Farmer 6 We have to be careful, as they say agriculture is not important, but agri-
culture is of utmost importance to our country! Certain people may not appreciate
as they are served, but since you have a local Maltese product, a healthy product and
a very good one, in my opinion, if you do not take care of them and help them, one
day in the future it is going to be a shame as then you cannot bring them back.

The need for more dialogue between the government, different stakeholders and
farmers themselves was mentioned by a number of farmers. They feel the need to be
consulted and voice their opinions on decisions taken in the name of farmers. ESD
is built on giving a voice to all relevant stakeholders and giving a voice to the sectors
of society which may not always be heard.

Another relevant issue raised by one of the farmers to guarantee a better future for
farmers, was the need to work with school children. This would enable them to get
to know more about the farmer’s work, appreciating their work and understanding
where their food comes from. Seeing the produce grow, one would become aware of
the whole process involved, knowing how it is produced and finally ending at home
on their plates.

Farmer 3 The thing I like most about farming, is the need to carry a sense of
responsibility, to produce your crops in the most nutritional means and cultivate it,
as at the end we are producing food for our consumers.

4.6 Discussion on Main Findings

This research project elected to provide a clearer picture of the local farmers’ attitudes
and perceptions towards sustainability issues in farming. It is evident that farmers
are familiar with the concepts of sustainability, not necessary the word ‘sustain-
ability’ itself, but rather the concepts which form an integral part of sustainable
agricultural practices. Through interviews, farmers integrated the social, economic
and environmental aspects of their practice.

It is apparent that farmers do practice some sustainable measures, which were
mostly passed from previous generations, such as crop-rotation, use of natural fertil-
izers and herbicides, the importance of upkeep of rubble walls, maintaining their
soils’ nutrients, etc. Meanwhile, it was also evident that the majority of farmers feel
that they cannot totally do away with using artificial chemicals, such as pesticides,
pointing out the fact that lately they have been witnessing an increase in invasive
pests and diseases damaging their crops.

In view of Malta’s natural water resource, farmers acknowledge that it is a scarce
resource, pointing out the fact that in recent years the majority of farmers have been
using more efficient water irrigation methods, such as drip-irrigation. New Water,
having been lately introduced in new areas around the Islands, has great potential of
helping reduce ground water extraction. Some of the farmers are still uncertain about
using it, fearing that it will be of a detriment to the quality and taste of their produce.
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More distribution points are also needed. The future of the farming industry inMalta,
according to the farmers is in a dire state, noticing the decrease in the number of
younger full-time farmers.

5 Conclusion

This research project, carried out through theUniversity ofMalta highlighted sustain-
ability issues pertaining to the local farming community that require clarification,
better understanding and increased engagement from the farming community. This
was the first phase of the research project. In the next phase the university will design
outreach activities in order to address these lacunae in the form of trainingworkshops
and short courses in order to help farmers

i. better integrate sustainable farming strategies in their work
ii. improve farmers’ social and economic status
iii. develop the skills necessary that lead to increased empowerment.

The main thrust will be to support local communities, helping reduce the costs
and carbon footprint related to transportation of goods. Further studies should focus
on how consumers can aid local farmers and how the local economy may benefit
farmers, the community and the environment through increased sustainability. The
university should also research ways in which it can increase its engagement with
schools and the younger generations. Schools may be a potential platform through
which farmers and the public together with the younger generations engage together,
encouraging dialogue and build up trust and understanding.
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Balancing Sustainable Livelihoods
and Conservation in the Marine
Environment

Mark C. Mifsud

1 Introduction to MPA Management and People’s
Livelihoods

Marine protected areas (MPAs) are now a widely used tool for marine conserva-
tion and fisheries management (Charles and Westlund 2016). In coastal areas, it has
become clear that the success of MPAs, and the achievement of sustainable fishery
production, requires a combination of effectivemanagement and conservation frame-
works, maintenance of decent fisheries livelihoods, and a governance system that
allows for effective participation of coastal communities, fishing people, and other
users in considering, designing and implementing MPAs (Charles and Westlund
2016).

MPAs are an important management tool that can either help or hurt local liveli-
hoods, depending on how they are developed, designed, and implemented. It is not
unusual that fishermen resist the establishment or expansion ofMPAs. This is usually
done because fishermen may fear a reduction in their livelihood and also a decrease
in their ability to access to their fisheries. The establishment of MPAs may therefore
result in conflicts between fishers and state agencies. A further issue is that there
may be increased conflicts between fishers and the tourism sector. This stems from
the fact that the objectives and programmes of MPAs often in favour of tourism at
the expense of other sectors (CANARI 2005).

Research generally points towards the effective importance of incorporating stake-
holders in meaningful participation for effective marine conservation planning and
management (Pomeroy and Douvere 2008; Voyer et al. 2012). In actual fact, some
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researchers state MPAs are more likely to meet their biological and social goals if
the human dimensions is integrated into the MPA design and evaluation process
(Pollnaca et al. 2010). MPA management strategies that find the “middle-ground”
between government-led and community-based approaches may be most effective
(Jones 2002).

The aim of this research project was to understand the perceptions and attitudes
of stakeholders involved in the fisheries sector towards the implementation of new
MPAsespeciallywith regard to the impact theseMPAswouldhaveon their livelihood.
Although there have been some studies carried out in other countries, this is one
of the first such qualitative studies to be undertaken in the Maltese Islands. The
study also attempts to highlight the role of higher education institutions and other
various authorities in helping to achieve a balance between the fisheries sector and
conservation.

2 Livelihoods and the Local Context

Livelihoods are usually defined as

“…the assets (natural, physical, human, financial and social capital), the activities, and
the access to these (mediated by institutions and social relations) that together determine
the living gained by the individual or household” (Allison and Ellis 2001). A livelihood
is sustainable when it can cope with and recover from stresses and shocks and maintain
its capabilities and assets both now and in the future, while not undermining the natural
resource base (Chambers and Conway 1991). The term ‘livelihoods’, can have different
meaning ranging from ‘enhanced’ livelihoods, ‘complimentary’ livelihoods, or ‘alternative’
livelihoods on a continuous variable depending on the actual amount and type of change
occurring in the livelihood of the economic stakeholder (Fig. 1).

Although heavily advocated as a solution to the many problems facing fishermen,
the provision of supplemental and alternative livelihoods has had only limited success

Enhanced Livelihoods

Primarily focus on adding value to ongoing traditional or historical activities through improved management. 
Basically keeping current livelihood with better effective management practices. Fishermen should not be 
forced from the sea because of bad management or management that favours other sectors.

Complimentary Livelihoods

A diversification strategy that includes elements of adopting “supplemental” strategies (making current 
practices more sustainable). This strategy is less risky than alternative livelihoods 

Alternative Livelihoods

Change in livelihood and enhanced management. Usually the least desirable option of the three.  When changes 
in livelihood strategies are required, they should draw on and respect people’s interests and capacities.

Fig. 1 Different types of livelihood. Adapted from Pomeroy
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in most cases. It is assumed that people only fish as an occupation of last resort, and
that people would give up fishing if a more economically viable option as available.
These assumptions rarely hold true because they often fail to consider people’s strong
attachment to the fishing lifestyle (cultural and personal identity).

Therefore to ensure effective participation from economic stakeholders (espe-
cially fishers), reduce conflict and sustain long term sustainability,MPAmanagement
should include provisions that help fishers achieve enhanced livelihood as much as
possible. This mainly involves active and meaningful participation throughout the
process through which management regulations and provisions are taken.

Maltese fisheries represent a typically Mediterranean artisanal type. They are
not species selective and are frequently described as multi-species and multi-gear
fisheries. This means that fishers switch from one gear to another several times
throughout the year (NSO 2016). The social and cultural importance of the Maltese
fishing industry far outweighs its negligible economic contribution, which is equiv-
alent to about 0.1% of the national Gross Domestic Product (NSO 2016). The most
active fishing ports in the Maltese islands are located in the Southwest area with
more than 1047 boats registered while the most common size of boats utilised are
boats up to 5 m in length or from 5 to 10 m in length (NSO 2016). The main fishing
port in Malta is Marsaxlokk Harbour, in the southeast of the island while the most
important fishing port on the island of Gozo isMgarr Harbour, where over 70% of the
island’s fleet berth. There are four fishers’ cooperatives in Malta and all professional
fishermen are affiliated to one of them.

3 Methodology

The methodology for this study included extended interviews with a number of
stakeholders employing constructivist/interpretivist approaches. The study included
the participation of 26 separate stakeholders (entities, co-operatives or associations)
of which 12 were economic stakeholders. This included both economic stakeholders
and thosewhose livelihoodwas not necessarily dependant on themarine environment
such as government agencies and regulatory authorities, along with NGOs as seen
in Fig. 2. These stakeholders were deemed to be of importance in order to obtain a
more comprehensive view of the current situation.

The planning of the research process started off with a ‘desk study’ process in
order to set up a plan of action with regard to research. An introductory meeting
with stakeholders was first set up during January (2018). During this meeting this
study was introduced and the scope of the livelihood analysis explained. Having
already considered the importance to use qualitative research, a number of interview
questions were drafted. The interviews took the structure of a focus group or group
interview as more than one representative from the same association was present.
The author personally acted as the moderator or interviewer in all the interviews
and tried to ‘create a permissive and nurturing environment that encourages honest
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Fig. 2 Main consulted
stakeholder groups
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perceptions and points of view, without pressuring participants to vote, plan or reach
consensus’.

The interview process included the following structure/procedures:

• The site selection of the interviews were according to the wishes of the
stakeholders. Most interviews were held in their actual official premises.

• The interviews were digitally recorded and transcribed by the researcher.
• The languageusedwas according to thewishes of the participants.Most interviews

were held in Maltese. Although English featured more prominently in the diver
and NGO interviews.

• Interview questions were sent (usually digitally) to the stakeholders at least three
days prior to the actual meeting.

• The interviews were performed from January to April 2018.

The interviews were then transcribed in the original language and the verbatim
used eventually translated into English. The scripts were then examined thematically.

4 Results

The next part of this study takes the form of a narrative report. It reviews the main
themes, and provides extensive quotations and paraphrases from individual partici-
pant responses,meant to illustrate and support each theme. In some instances sections
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of dialoguewithin the interviewwere used to better illustrate participant thoughts and
opinions about various issues, in addition to individual participant responses. The
data was analysed according to an adaptation of the approach identified by Vaughn
et al. (1996):

• identifying the big ideas
• unitising the data
• categorising the units
• identifying themes and use of theory.

4.1 Main Themes

From the interview study a number of categories started to emerge, and after further
analyses, the general stakeholder responses were categorised in the following main
themes:

• Perceived Shortcomings in Current MPAs
• Blaming Game—Need to build bridges
• Enforcement and Livelihoods
• Visions of Sustainability
• New MPAs and possible effects on livelihoods
• Suggestions for Improvement.

4.1.1 Perceived Shortcomings in Current MPAs

All the stakeholders to varying degrees consider that the current MPAs are not func-
tioning. They state that rules are non-existent as is enforcement. Ten stakeholders
did not want to comment on the proposed MPAs due to current issues surrounding
the existing ones which are not considered acceptable by them.

Nothing has ever been done to protect marine species in Malta. Nothing.

We were voted best marine diving in Europe…but there are no fish.

(Dive Club Association 1)

No one cares about the MPAs. You can fish everywhere – Fishermen should understand that
when MPAs work, fishing will become better for them. How can we propose another eight if
we are not even taking care of the current ones we have. We do not need reports and books
so everything remains on paper.

(NGO 1)

Others stated that the existing rules and regulations have not been communicated
clearly.

We started with Marine protected areas some years back, and I am speaking on the existing
ones. What can I do, can I throw a net? I do not know what can be done. None of the MPAs
are working.

(Recreational Fishermen Association 1)
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4.1.2 Blaming Game—Need to Build Bridges

The majority of the stakeholders attributed the reduction in fish to other users. Most
stakeholders either put the onus on recreational fishermen and on spear diving.

So we have created a desert by fishermen and you are worried about the little corals on the
cave that can be effected by air bubbles.

(Dive Centre 1)

There is enforcement for the Fishermen but no one talks about the frogman – they capture a
lot of fish. There are many zones in which we cannot fish why only us.

(Professional Fishermen Association 1)

The marine environment has now turned to the worst – There are divers that go down at night
for groupers on wrecks and at night and it is illegal. Therefore, the top predators have been
reduced. Caves have been denuded from the presence of Sertella due to the bubbles from
the divers. We put underwater signs but they were removed after three days. Dive centres do
talk about conservation etc. but when it hits them financially, they ignore these regulations.

(Diving Club 2)

Nonetheless, a number of diving centres did single out spearfishing as one of the
main threats to the sustainability of the sea,while other diving centresmentioned both
recreational and commercial fishing as the main activities to blame for the current
situation in the sea. An NGO did not make a difference between recreational and
commercial fishing and just mentioned that the important principle is sustainability.

This is San Lawrenz (shows pics)-look at the nets, no fish. At Crocodile rock we are diving
and they are throwing the nets. The main problem are the recreational Fishermen not the
professional as they do not follow any rules.

(Diving Centre 2)

Coastal fishing is going to go down – I agree that it should be restricted. In the sense that
an S or an MFC – but with proper regulations. The professional Fishermen has to compete
with these and this is unfair competition as they do not pay tax. What about a bag limit for
the recreational Fishermen? And they sell at a reduced price. Recreational fishing as it is
harming us a lot. How can you be recreational if you catch 80 kg of pixxi San Pietru. There
should be a lot of control on them.

(Professional Fishermen Association 1)

4.1.3 Enforcement and Livelihoods

Most stakeholders were extremely critical of the current levels of enforcement in the
MPAs.This fact alone attaches a very negative perception ofMPAs in the stakeholders
and it is one of the major reasons why ten stakeholders did not want to comment on
the impact the proposed MPAs could have on their livelihoods. Some stakeholders
mentioned that the rules are not well known to most of them.

There is no enforcement at all for the existing MPAs. There are no rules. If there are rules
we would know about them. The rules are not defined as they cannot enforce them. The rules
have to be crystal clear and enforced.

(NGO 1)
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Who is responsible for enforcement at sea. There are no guidelines and rules on existing
MPAs, only some rules on certain wrecks. Unless we create a green water wardens – we
need a gang of these to control Malta and Gozo – following rules which are set and clear. We
are not against fishing but they have to understand that there are no fish and that something
has to be done. They cannot continue to fish everywhere.

(Diving Club 1)

If there are any rules in the current MPAs we would have heard about them and if they are
enforced, someone gets fined, we would get to know.

(Professional Fishermen Association 2)

There has to be enforcement – as the areas will not work. Currently enforcement is not
enough.

(NGO 2)

The Police department appear to be hindered in carrying out proper enforcement
because of a lack of both human and physical resources.

We have a maximum patrolling capacity of one dinghy in the south and one in the north and
usually do not venture out more than 5miles. Gozo and Comino are not within our remit.
Most illegalities are mooring boats in swim zone, non registration Recreational fishing and
commercial fishing not really within our remit. Report comes in from fisheries department.
If there will be so many protected areas, enforcement will be too difficult. We have four
dinghies but not enough personnel to use them all at same time. I need at least double the
number of people

(Government Entity 1)

The Civil Protection Department state that they try to assist the police and AFM
through reporting, as they cannot enforce the rules.

We assist both the police and AFM. We can report but do not need to enforce – we usually
help out ERA as needed in research but we do not need any increase in people.

(Government Entity 2)

4.1.4 Visions of Sustainability

When asked to state their main concerns in various open ended questions themajority
of stakeholdersmentioned ideals of sustainability in away inwhich they can continue
with their activities—but also mentioned the importance of conservation in order to
keep alive what we have.

Following numerous meetings and seminars held during the past years, which we attended,
Birds, caves, sand banks and reefs have always been the main issues discussed. However
despite our repeated questions about what are the parameters involved to protect these
environmental issues, we never received an adequate answer. Our main activity is fishing.
We wish to know what is allowed and what is not allowed. For this reason one cannot answer
what impact these and other MPAs have on fishing activities, whether as a livelihood or as
recreational. On the other hand we wish protection of the marine flora especially fish and
allied creatures from the destructive and non selective fishing gear. Unfortunately this issue
is never upheld by the Environment Authorities and they refer this issue to other entities.

(Recreational Fishermen Association 1)
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Our interest in the sea is not money or income – but we encourage people to use the sea. We
want the MPA to be set up in a way that enhances the wildlife in those particular areas – that
is what divers pay to come and see. In these last 20 years since we have started diving here,
the sea has been denuded of fish. The divers bring in a significant amount of income – there
are 70,000 divers who come year very year. This does not cost anything to the government
– they only built some toilets at Cirkewwa.

(NGO 3)

Some stakeholders mentioned the issue of bunkering and that it has to be stopped
in the way it is happening. Some also argued that if the regulations are enforced
similarly to the ones on Filfla in the future they might as well stop fishing.

No one knows how fishing is restricted, ERA or Fisheries, if they restrict bunkering much
better as the sea bed is being destroyed. The amount of fish has decreased a lot throughout
the ages. Perhaps only tuna was not so affected. We are all monitored through GPRS. But
the S are not monitored like us full time Fishermen. If the rules are the same as those there
are on Filfla and they are enforced the coastal Fishermen can just stop fishing.

(Professional Fishermen Association 3)

Most stakeholders discussed the positive aspect of their activity and how with
proper management the fish stocks would be replenished.

Divers are environmentalists in their nature. The long term sustainability of the industry
depends on us protecting/safeguarding this god sent natural resource. The diving industry
generates much more for the country in the way of revenue than the other stakeholders using
these dive sites. Fish numbers have deteriorated to an extent that dive sites are EMPTY
especially when the water is still cold. We know what it was like 20 years ago and that is
why we are angry. The positive side of this story is that the sea is generous and it will not
take too long to repopulate our dive sites.

(Dive Centre 1)

4.1.5 New MPAs and Possible Effects on Livelihoods

Different stakeholders reacted differently to the different proposed MPAs. While
all of the stakeholders were of the opinion that they should have been given an
indication of the rules that would prevail in the MPAs. The majority (fifteen) did
not want to commit themselves, while one Commercial Fishermen association stated
that they will not accept new reserves if situation remains as is. Nonetheless some
general trends do appear. The stakeholders who are involved in fishing feel that their
livelihood is under threat. Dive centres seem to feel less of a threat to their livelihood.

Reserves will not make a difference. Enforcement of the law is non-existent.

We will not accept more protected areas if the situation remains as is. We have accepted
trawlers within the 25-mile zone to compete with the small Fishermen. A lot of Fishermen
are now employing Indonesian individuals that work nonstop. These industrial fishermen
are negatively effecting the small Fishermen. Small Fishermen usually fish on one boat and
do not employ anyone else. Cannot compete with Fishermen that employ Indonesians – and
these should not be working within the 25-mile radius. How can I compete with them?

(Professional Fishermen Association 3)
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The inshore sites do not affect us at all. But our trawlers work on the other side (offshore)
so we will not be affected. But the ones that trawl for shrimp are affected. Numbers 3, 2 and
4 offshore may mainly affect us negatively as we do shrimp trawling there

(Professional Fishermen Association 4)

Divers usually appear more resilient to the proposed MPAs and in general are of
the opinion that alternative sites can be found.

Commercial fishers are not fishing coastal, the recreational fish coastal and create issues.
Site 1 is very good place for diving – nice caves, but is very prone to weather – it would be
good to be protected…if this is an exercise as before on putting these on a piece of paper it
will not change any of my livelihood at all. If it is enforced and diving not allowed – yes it
will affect my livelihood. Site 3 appears to have left out Xlendi And Mgar ix xini and both
have caves. The site that includes Fomm ir rih – is an inaccessible part of the island. Least
frequented- mostly cliff.

(Diving Club 1)

The stakeholders that are not dependent on the sea for their livelihood questioned
the idea of livelihood and the fact that we should be talking about quality of life at
this stage rather than livelihoods.

No real impact on livelihood but on our quality of life.

MPAs should not remain only on paper – there is also a great need for education.

(Dive Centre 1)

4.1.6 Suggestions for Improvement/Alternatives

A number of different suggestions or alternatives were proposed by the different
stakeholders. A common proposal was to install permanent moorings.

We need permanent moorings so as not to damage the seabed continuously. Ok it will destroy
one metre by one metre, but that is much better than having anchorings in different areas
daily destroying. Dripping anchors really destroys the seabed.

(NGO 1)

We swim over the posidonia – we do not damage it – anchoring damages it. We already
proposed fixed moorings to ERA. Divers do not want to come back because there are no fish.

(Dive Centre 4)

One Dive Centre mentioned the idea of permanent moorings but also a large
number of other proposals that aim to make the sea more sustainable.

There should be fixed moorings in special areas such as Mgarr ix-Xini and Comino Clear
signage indicating cave features, diver experience grade requirements, travelling lines &
potential environmental/personal danger spots Limitations to trammel nets in breeding
areas, appropriate mesh sizes outside of them - No fishing/no catch areas in clearly defined
strategic locations. Consider whether catch & release programs or artificial reef projects
could benefit the underwater environment. Educational campaigns for both local and visiting
divers Dedicated marine enforcement units covering both surface and underwater activities
with assistance of land based units & clear channels of communication with stakeholders.

(Dive Centre 1)
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A large number of proposals that aim to make the sea more sustainable were also
mentioned by a Professional Fishermen Association.

A task force should be set up with individuals selected from Fishermen so any illegal activities
in relation to fishing are reported. Only traditional fishing methods should be allowed in
Marine Protected areas. S registered boats should not be allowed to do any type of fishing.
Trawling should be made illegal within the 25mile zone as is causing total devastation to
marine life and traditional Fishermen. This happened after Malta entered the EU. This is
a main reason why fish decreased. Another reason for the decrease is that the amount of
recreational Fishermen has increased. They still sell fish to restaurants.

(Professional Fishermen Association 3)

Both one Professional Fishermen Association and one Dive Club association are
of the opinion that a ban should be introduced to take stock of the situation.

All the inshore sites are targeting Fishermen. If need be we ban fishing for 2 years. But then
we need to have studies done.

(Professional Fishermen Association 3)

There have to be areas that are pro life. We should put a 5 year moratorium. Then after the
moratorium the Fishermen are allowed in some zones and not in others. We proposed this
but when I went to discuss with politicians (name) he told me that you are going to make me
lose votes. MTA endorses our idea.

(Dive Club 3)

Government entities mention different logistical issues in order to be able to cope
with the increased numbers of MPAs

MPAs should not be implemented all at the same time, but there should be priori-
ties, gps updates until and gradually introduced, including an educational campaign
to all people not only stakeholders. Even at schools.

(Government Entity 3)

Fisheries department know where the Fishermen boats are through satellite. A normal GPS
shows when you are approaching Filfla that it is protected and you cannot put down anchor
etc. All MPAs should be plotted in this way on GPS. It would make everyone more aware of
where they are even for enforcement reasons.

(Government Entity 1)

One NGO mentioned the importance of regulation and awareness raising, while
the Maritime Civil Protection Department mentioned the importance of media to
reach out.

All the marine area around Malta should be protected. They should have been extended.
There should be some more protection inside ports and creeks. Fishing should be restricted
in ports especially when they catch juvenile fish. We want to protect all the Maltese coast.
Divers should be aware and understand when they can cause damage to caves and refrain
from entering. We agree with maximum sustainable yield.

(NGO 3)

Notice to Mariners are checked by the commercial Fishermen but not by the recreational
Fishermen – media should be used more.

(Government Agency 1)
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It should be regulated, especially if non-certified divers are not allowed to dive there. Only
divers with cave diving experience should be allowed to dive here (MPAs with caves)

(Diving Centre 4)

The issue of better communication between stakeholders was put forward by an
NGO.

Stakeholders that carry out economic activity - they have to agree on the rules and give
alternatives and they have to agree between themselves to reduce conflicting activities –
divers-tourists- Fishermen. Our feeling with the fishing communities is that they are not
heard by the authorities. The fishing communities really fear what the rules will be. We want
fishermen to remain fishermen to continue fishing in a sustainable way.

(NGO 2)

The importance of having few MPAs that actually work, as opposed to a lot that
do not, was highlighted by one Diving Club.

MPAs should be there as nurseries to restock other fishing areas. Better not make more
protected areas – and it is business as usual…what is the point. Better have fewer sites – and
you will have opposition - but then there will be long term benefits. Hopefully, we will not
only care about photo opportunities.

(Diving Club 3)

Two fishing associations have issues of trust both with the people who do studies
on the marine environment and also with certain authorities. This may hinder honest
communication.

We know that Posidonia is very important because it creates life and we try not to destroy it.
We have serious doubts on a number of studies that have been made – either because they
choose wrong people or because of other issues.

(Professional Fishermen Association 2)

4.2 Discussion and from the Thematic Analysis
of Qualitative Data

This research project mainly focused to understand the attitudes and perceptions of
stakeholders on the impact of new MPA introductions.

It is evident that the “stakeholders” of the sea—fishermen, diving centres, free
divers, tourist operators and people of the island—who developed an idea of protec-
tion based on the needs of their own category need to be listened to and given a
‘voice’ by the authorities. It is also apparent that there are issues of trust between
stakeholders and the authorities and these have to be addressed in order for progress
in sustainability to be registered. It is understandable that participatory process is
fundamental to rebuild local identities through the protection of traditions and envi-
ronment, strengthen confidence with institutions and develop a sustainable local
maritime economy. The following more specific results are considered the main
outcomes of the thematic analysis:
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• Some stakeholders did not want to discuss the effect of the new MPAs on their
livelihoods—mostly because the current ones are considered to not be working
at all and because they wanted to know the regulations which will be in effect
beforehand.

• Most stakeholders are concerned about the importance of sustainability of the
marine environment—they understand the importance of rules to achieve this.

• Spearfishing is an issue that has to be properly regulated and enforced—It has
been identified as a problem by both fishermen and divers.

• Perception is that enforcement is not done at all. The Administrative Law
Enforcement is understaffed and requires more resources.

• Regulations are at best unclear or worse inexistent to most stakeholders.
• Recreational fishermen also appear to be perceived as problematic to the

sustainability of the sea.
• There are communication and trust issues between some stakeholders and the

authorities.
• There are communication and trust issues between some stakeholders.
• There is mistrust in a number of marine studies especially from the fishing

community.
• Bunkering is frequently mentioned as destructive to marine life—permanent

moorings mentioned as a mitigating measure.
• Stakeholders want to be more involved in the decision making level not only at

the consultee level.

5 Recommendations

Most recommendations involve management approaches to be taken in order to
adopt a participatory attitude and involvement from the stakeholders concerned. The
involvement of Higher Education Institutions is important as neutral representatives
of goodwill and objective expertise and to be able to train the trainers in commu-
nication skills and to clarify objectives. The following table represents the main
recommendations and the authority/higher education institution that should take the
lead in the initiative (Fig. 3).

6 Conclusion

This research project, highlighted sustainability concerns pertaining to the local
stakeholders involved in the sea. These concerns require clarification, better under-
standing and increased engagement from the fishing community. In this phase of
the research the concerns of the stakeholders with regard to the introduction of new
MPAs were mapped. In the next phase the university together with other authorities
will need to design outreach activities in order to address these lacunae in the form
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Recommendation Responsible 
authority/institution

Meetings to be held from November to March. This will help to 
accommodate fishers in attending. Divers, water sport operators 
and boat trip operators will also be more accessible during these 
months. 

Environment and Resources 
Authority

The links of biodiversity protection and their livelihood should be made 
apparent to stakeholders.

University of Malta

Key messages should be tailored for different target audiences. A 
proper communication and education strategy should be drawn up 
by an ESD expert  in higher education. 

University of Malta

The use of fishermen, divers and other stakeholders to endorse the 
planning process and for awareness raising should be given high 
priority. The idea of having fishermen presenting to fishermen 
should be actively explored.

Environment and Resources 
Authority/ University of Malta

The use of  high profile national celebrities for awareness raising 
campaigns should be explored but given less importance than the 
actual stakeholder ‘champions’. 

University of Malta

Exchange visits to other  MPAs to train general stakeholders and 
economic stakeholders on MPA sustainable management. 

Department of Fisheries

Training workshops should be provided and should be structured 
into relevant various areas as the implementation of the MPA 
progress.  

University of Malta

Fig. 3 Main recommendations and responsible authorities

of training workshops and short courses in order to help the maritime stakeholders
in the following:

i. better integrate sustainable practices in their work.
ii. help stakeholders develop the skills necessary to explore enhanced or compli-

mentary livelihoods.
iii. Increase effective discussions between the various stakeholders.

From the stakeholder interviews and the findings of the present research it is
suggested that intrinsic motivation is utilised as a long term solution to local MPA
management vis a vis stakeholders. Higher education institutions are of paramount
importance in order to achieve effective communication to build bridges, give a
‘voice’ to the stakeholders and to increase awareness on sustainability.

MPA management can be successful if it promotes the appropriate behaviour of
users of the marine area in question. Such approaches should recognize the values,
concerns, knowledge and customary practices of stakeholders through providing
for active participation in MPA management processes from the beginning Fiske
(1992), Kelleher (1999). A Management Option Continuum is being presented in
which the possible extremes of management to change behaviour are presented: on
the one side management that involves extrinsic approach (e.g. carrot and stick) with
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Management Option Continuum 

Emphasis on  Enforcement  

Emphasis on stakeholder 
participation and cooperation  

Executive cross sectoral authority Community-based partnership

Education to justify restrictions and 
promote compliance  

Education to promote support 
and participation  

Reliance on comprehensive scientific 
information  

Science used for guidance 
where appropriate and 
available 

Fig. 4 Management option continuum. Adapted from Jones 2002

stakeholders, while on the opposite side of the spectrum is a management option
which in principle is more based on intrinsic motivation (Fig. 4).

Further studies should focus on how the stakeholders can be directed to various
alternative livelihoods (such as maritime tourism) and how the local economy may
benefit stakeholders, the community and themarine protected areas through increased
sustainability. The university should also research ways in which it can increase its
engagement with the maritime community in order to act as a mediator between the
stakeholder organisations and the government authorities.
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Linking Biodiversity and Human Health
to Achieve Sustainability

Deborah A. Gatt and Mark C. Mifsud

1 Introduction

In Malta, a migration towards academia and urban posts, at the expense of lower-
profit rural occupations, has lent weight to the loss of appreciation of the local
environment and knowledge regarding biodiversity and its benefits in terms of health
and well-bring. The trend towards urban environments and technological lifestyles
(for example, computers, television, tablets, mobile phones) has further promoted
the disconnection from nature among the “modern and civilised” man.

Education of the local population is required to increase awareness of biodiversity
as not simply an aesthetic benefit but an essential part of life with significant psycho-
logical and physiological benefits, including the proper and robust functioning of the
various systems within the human body.

Higher Education Institutions are highly respected as sources of information,
and educators in such institutions are well-placed to impart knowledge and skills
regarding sustainable development to students, and ultimately the community (Chin-
nasamy and Daniels 2019). Unfortunately, topics and skills relating to sustainable
development may be regarded as non-essential components of courses, and are not
necessarily incorporated (Waas et al. 2010).

In addition, Higher Education Institutions are strategically sited to develop
research centres that encourage the active participation of members of the local
communities (Granados-Sánchez et al. 2011).
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However, to implement effective outreach, the current situationmust first be under-
stood. The literature reviewed revealed a lack of studies onMaltese adults. This study
addresses this gap through the surveying of Maltese adults in the age bracket of 30 to
45 years old, with a view to contributing towards establishing a baseline for current
understanding of local biodiversity and its effects on human health.

2 The Maltese Context

The Maltese Archipelago, situated in the Mediterranean Sea, consists of small, low
islands. The islands host a population of over 460,000 people, and more than 2.4
million tourists visit the islands annually. Slightly less than a third of the country
is classified as “urban” or built, with just over half of the country utilised for crop
production. Less than a fifth of the islands are undeveloped, with garigue habitat
being the dominant component of the remaining natural areas on the islands. Stevens
et al. (1995) observed that the detrimental impact of humans on the environment was
significant.

2.1 The Maltese Environment and Biodiversity

The Maltese Islands are home to a wide variety of species of fauna and flora, yet
the local adult population is not necessarily aware of this diversity. This lack of
awareness may be partially attributed to a highly competitive educational system
that used foreign textbooks and included little local environmental education (Mifsud
2010; Pace 2009).

Several studies have assessed the knowledge, attitudes and behaviour of
schoolchildren, youths and young adults towards the local environment. Similar
results were obtained in Malta, Cyprus, and Tokyo, to name but a few, where a
general awareness of environmental issues and a positive attitude towards the envi-
ronment are present, yet pro-environmental behaviour is not highly evident (Mifsud
2010; Nisiforou andCharalambides 2012; Soga et al. 2016). Such studies have gener-
ated recommendations for educational programmes targeted towards the younger
generations, using education to shape environmentally beneficial behaviour.

Similar studies on older members of the Maltese population are not readily
available but national campaigns that focus on sustainable activities are conducted,
promoting specific topics such as reduction of food waste and avoidance of single-
use plastics. While not directly related to biodiversity, such campaigns promote
behaviours that benefit the environment.
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2.2 Pollution and Health

In 2016, 210 premature deaths in Malta were attributable to the concentration of
airborne particles of less than 2.5 microns in size (PM2.5) (European Environmental
Agency, 2019, p. 68).

The global issues of land and water pollution also apply locally, with improper
disposal of chemicals, sewage, pesticides and fertilisers, plastics, and plastic bags
comprising some of the threats faced. Besides water-borne diseases, polluted water
poses risks to foetal health and development following ingestion by the mother
(Currie et al. 2013), and diversity of aquatic species is affected by the physical
blockage of watercourses, eventually resulting in eutrophication (Dodds 2007).

The loss of flora on land results in increased erosion and dust storms, thus reducing
air quality (Aenab et al. 2013), followed by a subsequent decrease in soil quantity.
The consequential alterations to soil biodiversity may directly affect human health
through the reduction or elimination of specific components, such as certainmicroor-
ganisms that lessen the prevalence of allergies and allergic disease following exposure
(Wall et al. 2015).

2.3 Effects of Biodiversity on Human Health and Well-Being

Exposure to biodiversity in the natural environment is known to ease a variety of
ailments (Kuo 2015), and increased physical activity reduces the risk of obesity and
cardiovascular disease. Using this premise, the “Green Prescription” programme
implemented in New Zealand allows for General Practitioners to prescribe coun-
tryside walks instead of medication. The programmes generated mixed reviews, yet
improvements in physical and mental health were reported (Patel et al. 2012).

Although further research is required to strengthen knowledge regarding the links
between biodiversity and health, Sandifer et al. (2015) find that biodiversity bene-
fits humans on psychological and physiological levels through aesthetic, cultural
and socio-economic pathways, as well as a result of the materials obtained from
ecosystems.

2.4 Biodiversity, Stress and Mental Health

Studies show that contact with biodiversity promotes relaxation and assists in the
recovery from stress, with measurements of stress indicators, such as salivary and
hair cortisol, quantitatively proving these effects (Gidlow et al. 2016).

The psychological benefits of biodiversity are directly related to the richness of
the biodiversity present (Fuller et al. 2007), and significantly improved benefits were
noted upon exposure to the physical natural environment as opposed to a simulated
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environment (Kjellgren and Buhrkall 2010), including in the treatment of depression
and anxiety (Barton and Pretty 2010).

2.5 Biodiversity and Physical Health

Several possible mechanisms through which humans benefit from nature have been
proposed, including immune system benefits, reduction of blood glucose levels, and
improved quality of sleep (Kuo 2015). Two of thesemechanisms are described below.

Phytoncides are volatile organic compounds (VOCs) secreted by trees and plants,
that repel or combat bacteria, fungi, insects and animals. Research indicates that
phytoncides may assist in reducing the incidence of cardiovascular diseases, boost
immune function, increase natural killer (NK) cell activity, and reduce anxiety (Li
2010; Tsao et al. 2014).

Microbiota—People with allergies who live in areas of low environmental diver-
sity have significantly lower generic diversity of gammaproteobacteria on their skin
when compared to individuals who do not suffer from allergies (Hanski et al. 2012).
These bacteria help protect against allergies and inflammatory disorders, and may
eventually be utilised in the prevention and treatment of allergies (Kaesler et al.
2018).

2.6 Ecosystem Services

The Millennium Ecosystem Assessment Board (MA) (2005) states that ecosystem
services are “the benefits people obtain from ecosystems” (preface, page V).
Studies on human perceptions show that many factors influence the value placed
on ecosystem services, with differences evident between residents in rural and
urban areas, and between countries. The differences could be a result of personal
backgrounds and the ecosystem services required (Lapointe et al. 2019).

The uptake of pollutants and deposition of particulate matter by plants is an essential
ecosystem service (Mori et al. 2018). In the urban environment, pollution-tolerant
trees can sequester several tonnes of carbon annually (Nowak et al. 2018).

Temperature extremes may be mitigated by trees and green roofs, provided correct
planning is utilised (Calcerano andMartinelli 2016).Buildings are thus shadedduring
the summer and shielded from cold winds in winter (Laaidi et al. 2014). This, in turn,
reduces energy consumption (Kuronuma et al. 2018).

High Water Quality can be achieved using aquatic species for the cleaning of water
bodies (McLaughlan and Aldridge 2013). Some wastewater treatment systems and
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urbanwaterwaymanagement programmes incorporate such species into their designs
(Mounir et al. 2017; Wang et al. 2017).

2.7 Loss of Human-Nature Connection

The manner in which people perceive nature is positively related to the amount of
time spent in nature throughout their lives (Soga et al. 2016).

Many people tend to spend most of their time indoors or away from nature.
This relationship between man and nature (often referred to as the “Human-Nature
Connection”, HNC) has deteriorated and this disconnection impacts human health
and well-being (Ives et al. 2017; Soga and Gaston 2016).

Soga and Gaston (2016) report several data sets that show a decline in outdoor
activity across several generations and propose that the consequences of this decline
include changes to health and well-being, as well as emotional, attitudinal and
behavioural changes. These consequences in turnmay further aggravate and intensify
the disconnection with nature.

2.8 Sustainable Exploitation

The likelihood of sustainable exploitation is higher if the local biodiversity is used
for personal needs, rather than as a source of income with no personal impact (Pardo-
de-Santayana and Macia 2015).

A local case study involves a parasitic plant (Cynomorium coccineum) believed
to have medicinal properties and found primarily in one site in the Maltese Islands.
During the rule of theKnights of theOrder of St. John, the perceived value of the plant
was so high that samples were gifted to visiting dignitaries and the site was placed
under military surveillance. In this case, protection was imposed for the personal
gain of the Grandmaster (Deidun 2010).

2.9 Humans and Their Perceptions of Nature

Possession of knowledge, awareness and a positive attitude towards nature and the
benefits of biodiversity does not necessarily translate into environmentally friendly
behaviour. Whether knowledge influences behaviour, or whether it influences atti-
tudes, which in turn influence behaviour, is an ongoing debate with support for
both options (Eilam and Trop 2012). Other potential pathways exist, and Smith and
Louis (2009) postulate that group norms are essential in influencing the relationship
between attitude and behaviour. When a practice becomes accepted by society or the
referent group to which an individual belongs, that practice is adopted.
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2.10 Research Gaps Identified

A high rate of construction activity is reducing the percentage cover of remaining
natural land in Malta, thus reducing the amount of biodiversity present (Deidun
2008). Ecosystems provide services that benefit humans, yet studies show that aware-
ness and understanding of the term “biodiversity” is low (Lindemann-Matthies and
Bose 2008; State of NSW and Office of Environment and Heritage 2017). Also,
possessing knowledge about the environment does not necessarily promote environ-
mentally responsible behaviour (Mifsud 2010; Nisiforou and Charalambides 2012).
Nowadays, humans spend little time engaging in outdoor activities, thus preventing
the formation of a bond or relationship with nature (Soga and Gaston 2016).

Few studies are available that focus on adults and their awareness of the effect
of human activity on biodiversity, and the impact of biodiversity on humans. This
study intends to address this gap and seeks to query the knowledge held by the
local population with regard to biodiversity and its effects, and the extent to which
biodiversity is considered as integral to their health and well-being.

3 Methodology

Data collection involved semi-structured interviews performed with at least two
participants from each of the six districts (according to LAU1/NUTS 3 Classi-
fication) in the Maltese Islands. The districts are Northern, Northern Harbour,
Southern Harbour, South Eastern, Western, and Gozo and Comino. The interviews
were balanced between persons who grew up in rural or semi-rural and urban
environments.

The target population was Maltese adults aged between 30 and 45 years old
(Maltese30–45), as few studies have been performed on this age group and this target
population is:

1. Able to make informed decisions, and implement new behaviours (workplace
and home) (Worthy et al. 2011);

2. Likely to have an influence on children (Pearson et al. 2009).
3. Expected to have a strong connection with nature as they grew up when open

spaces were more accessible, tablets and mobile phones were non-existent, and
playing outdoors was an everyday activity (Soga and Gaston 2016).

4. Easily accessible, as the researcher belongs to the same age group.

3.1 The Interviews

The interviewswere of a semi-structured format and the development of the questions
followed the Interview Protocol Refinement (IPR) framework proposed by Castillo-
Montoya (2016). Four types of questions were included.
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1. Introductory: neutral, eliciting general information.
2. Transition: linking introductory and key questions.
3. Key: related to the research questions.
4. Closing: opportunity to close.

The Interview Protocol Matrix (IPM) for this study, as recommended by Castillo-
Montoya (2016) for the evaluation of the interview questions, is depicted in Table 1.
The classification of the questions is according to the four types described above.

3.2 Data Analysis

Fifteen interviews were conducted and the audio was recorded (with the inter-
viewee’s consent), transcribed and analysed using themodified version of themethod
proposed by Vaughn et al. (1996), where the main ideas were identified, units created
and categorised, and themes formed following examination of the main ideas and
categories.

The following table describes some demographics of the interview participants
(Table 2).

Theme 1: Biodiversity affects Physical and Mental Health
When referring to biodiversity, interviewees mentioned trees almost exclusively, and
the stated effects of biodiversity were limited to air quality and effects on mental
health and stress reduction.

Plants and trees clean the air, so without them, there would be even more pollution, and then
this would be linked to more of certain types of cancers.

(Interviewee 11)

Even coming home to a small front garden, for example, or being able to breathe clean air
… all of these things would improve my overall well-being and mental health.

(Interviewee 5)

One interviewee, although familiar with the role of plants in relation to air quality,
was unaware of the fact that species diversity was preferable to a single species.

As regards animals and plants affecting my health, I imagine that mostly I need enough trees
around to change carbon dioxide into oxygen, but I don’t know if they need to be diverse or
if they can be one kind of tree.

(Interviewee 7)

Differing levels of education did not affect the benefits of biodiversity mentioned,
although one (post-graduate) was aware of the detrimental effects to human health
when ecosystem imbalances were present.

… certain rodents, or the pigeons for example, they’re not doing good for people who suffer
from asthma or allergies … Biodiversity should affect people in a positive way, but we have
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Table 2 Demographics of interview participants

District
of
residence

Interviewee
No.

Sex Age Area in which
Interviewee
grew up

Role in industry Level of
education

Northern 4 Male 33 Urban,
house/apartment
with plants

Management Undergraduate

11 Female 30 Urban,
house/apartment
with plants

Homemaker/Professional Undergraduate

Northern
Harbour

13 Female 45 Semi-Rural Administrative
Staff/Homemaker

College

15 Male 44 Semi-Rural Senior Management Post-graduate

5 Female 36 Urban,
house/apartment
with plants

Self-Employed Undergraduate

10 Female 38 Urban,
house/apartment
with plants

Administrative Staff Diploma

Southern
Harbour

2 Male 43 Rural Sales Executive College

7 Female 38 Urban,
house/apartment
without plants

Junior Management Undergraduate

South
Eastern

1 Male 45 Semi-Rural Management Undergraduate

3 Male 30 Semi-Rural Operator Diploma

6 Male 38 Semi-Rural Senior Management Doctorate

Western 8 Female 31 Urban, house
with plants

Management Diploma

12 Female 40 Semi-Rural Senior Management Undergraduate

Gozo
and
Comino

9 Female 44 Semi-Rural Professional Post-graduate

14 Male 40 Urban, house
with plants

Self-employed College

damaged the biodiversity as well in certain circumstances, and that is the effect we are going
through because of the damage man has caused in the first place.

(Interviewee 9)

Theme 2: Formal Education and Experience
Although formal education directly impacts the theoretical aspect of learning about
nature, most interviewees claimed their attitude and perception of nature were most
affected by personal experiences.

Yes, I think it [education] played an important role. Although … most of my thinking about
the environment has developed rather late in the education process … my biggest influence
came from friends, and this happened mostly when I was 18 to 20.

(Interviewee 6)
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Yes, I think so. And it’s not just a matter of education in the sense of schooling; it’s also educa-
tion, the nurture part, which is due to family culture, friendships, relationships, community.
I think they all have an important role ….

(Interviewee 9)

Although no longer necessarily participating in a formal education environment,
schools can reach parents through the children, who return home eager to practise
what they learned.

… when my eldest was in school … they started separating the waste, and it was 12 years
ago, so we didn’t use to separate the waste yet, the recycling. But my son insisted that we
should start at home as well.

(Interviewee 13)

Formal education is instrumental in the development of critical thinking skills.
Such skills promote an inquisitive nature, encouraging the search for further
information.

Yes, I think the more you educate yourself, the more you learn, and the more your ideas and
perceptions change. If you don’t make an effort to be educated, then all of your perceptions
and all of your ideas are just your own and are not necessarily based on fact or science. So
you could basically believe anything.

(Interviewee 8)

Theme 3: Infrastructure and Nature
The main suggestions for improving quality of life included increasing the number
of pedestrian areas and accessible green areas within the urban setting.

Plant more trees. Leave more open spaces.

(Interviewee 2)

The current approach to constructionwasmentioned, with suggestions of possibly
building upwards rather than outwards and developing abandoned properties instead
of new ground.

… I would minimise the number of permits that are being issued. At least … build upwards on
the already developed plots, because if you expand, you’re always reducing the environment
and creating more buildings.

(Interviewee 3)

… first don’t grant permits for the little ODZ [Out of Development Zone] areas we have left.
Obviously, our space is really limited, and we need to increase our open spaces rather than
decrease them.

(Interviewee 12)

Although environmental laws are in place, these laws are not respected or
enforced.

Well, enforcement of the law. Basically, there was a law passed in Malta whereby … the
coastline should be considered to be public. I mean, if you enforced that … it would make it
more difficult for developers to continue developing on the same sites.

(Interviewee 1)
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Theme 4: The Meaning of Biodiversity
All interviewees had previously heard of the word “biodiversity”, but almost half
were unsure of the definition. Although unsure, most were able to propose a partial
definition.

I don’t know, maybe there is something diverse in nature?

(Interviewee 10)

I don’t know. Everything that makes up the earth, humans and everything that is alive, in my
opinion.

(Interviewee 12)

4 Discussion

Ecosystems provide a variety of services (Nowak et al. 2018), yet the main service
mentioned in the data collected relates to air quality.

Unfortunately, the Maltese culture favours the use of motorised vehicles as the
primary form of transportation. Although a minority exists that prefers alternative
forms of transport, such as bicycles, neither the culture nor the country infrastructure
caters for these practices.

The reliance on motorised vehicles has led to a situation of extreme congestion
and an ageing infrastructure that is unable to cope with the volume of traffic.

The resultant decrease in air quality causes respiratory issues (Balzan et al. 2012;
Drago et al. 2013) and affects the quality of life of those subjected to acute situations
of pollution, potentially negating attempts at healthier lifestyle choices.

One thing that I try to do, even for the benefit of my children, is that I always take them to
school on foot … However, by the time I get to the top of the hill, often there are so many
trucks and cars that I almost choke.

(Interviewee 11)

Several projects are currently under way—namely theMarsa Junction Project and
the Central Link Project—that aim to reduce congestion and vehicular emissions
through the improvement of road infrastructure. However, given the current rate of
acquisition of motorised vehicles (National Statistics Office 2019), this may only be
a temporary solution.

Roadside vegetation assists in reducing air pollution from vehicular emissions
(Mori et al. 2018). However, urban vegetation is lacking in Malta. At least 33% of
the interviewees supported this view.

… it really annoys me that there’s nowhere in walking distance that I can go and just, you
know, have some countryside for my kids.

(Interviewee 7)

In a study conducted byMifsud (2010),Maltese youth postulated that the Govern-
ment avoids enforcing environmental laws due to fear of losing votes. This study
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linked the lack of enforcement with a high rate of construction, including on ODZ
land (Out of Development Zone). Although the total government expenditure in
addressing environmental challenges has increased in recent years (Environment
and Resources Authority 2018), the enforcement and execution of the policies,
management plans and legislation is not apparent to the Maltese30–45 population.

There are certain laws which are there on paper, which haven’t been respected for quite
some time. And yet, we close an eye on them, no enforcement.

(Interviewee 15)

Biodiversity positively affects human physical health and well-being, with long-
term exposure reducing the risk of obesity through increased physical activity,
lowering mortality associated with cancer (Li 2010) and respiratory and cardiac
diseases (Tsao et al. 2014), and reducing the effects of stress (Barton and Pretty
2010). Exposure to the natural environment, both during gestation and in the first
few years of life, may have positive effects on the mental health of children (Enge-
mann et al. 2018) and reduces atopic sensitisation and the prevalence of chronic
inflammatory diseases such as asthma (Hanski et al. 2012).

Even among university-educated interviewees, the data collected indicates that
these benefits are not widely known. Apart from the impact on air quality and mental
well-being, some interviewees were unaware that biodiversity had any impact on
human quality of life. The interviewees appear to believe the effects of biodiversity to
be indirect, rather than direct, and excursions into the countryside may be perceived
as “hassle”, possibly due to a cultural mentality where such ventures require the
inclusion of commodities, such as food and beverages.

For example, nowadays you say “let me take them for a day out to Buskett”, and you have to
stay carrying the sausages, for example, etc. It’s easier to go to Sliema and find everything
ready and you just pay for it.

(Interviewee 3)

The value placed on the natural environment may stem from the extent of time
spent outdoors as a child (Soga and Gaston 2016); several interviewees attributed
their positive environmental perspectives to their personal experiences outdoors. It
is possible that, rather than the quantity of time spent outdoors, it is the quality of
time spent outdoors that has the most significant impact on adult perspective and
behaviour towards the environment (Ives et al. 2017).

Examination of the data collected showed that the understanding of the impact of
biodiversity on human health and quality of life was limited to mental and emotional
well-being, the purification of air and the production of oxygen. None of the inter-
viewees mentioned other benefits and services that ecosystems provide, such as
regulation of climate, carbon dioxide sinks, and direct health benefits. However, all
interviewees were aware that pollution and some human activities negatively affect
biodiversity, which in turn impacts humans.

The main outcomes of the study are:

1. Maltese30–45 understand that biodiversity improves the quality of air, positively
affects well-being and mental health, and that more biodiversity would improve
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their quality of life. However, awareness of the direct benefits of biodiversity on
physical health is not present.

2. Periods of high-quality time in the natural environment are beneficial in shaping
attitudes through the formation of significant experiences. This supports the
Human-Nature Connection, which emphasises quality of experience.

3. Roadside vegetation and urban green spaces are scarce, yet desired.
4. Malta entertains a “car culture” which does not promote alternative forms of

transportation, and excessive vehicular emissions counter attempts at having a
healthy lifestyle.

5. Environmental legislation is present but enforcement is not apparent.

5 Assessment of Study Findings

The findings of the study were grouped into three categories, critically assessed, and
a visual model was created to better understand the links and processes involved.

Source of Influence—how awareness and attitude may be influenced.

• Education (formal, informal and non-formal), media, campaigns and enforced or
promoted behaviour by local authorities.

• Development of critical thinking skills, often through higher levels of education
(for example, university level).

Process—the current state, or processing, of knowledge that may affect subsequent
actions.

• Understanding of the effects (direct and indirect) of biodiversity on humans. This
understanding may be more extensive in persons with higher levels of education.

• Awareness of alternative and sustainable behaviour, with or without feasible solu-
tions to obstacles in implementation. Educational bodies, particularly Higher
Education Institutions, can play a significant role in generating awareness of
alternative behaviours.

Action—formation of environmentally beneficial behaviour.

• Imposition of specific behaviours by external entities, such as school regulations
demanding reusable containers for lunches, or separation of waste for recycling
and composting.

• Voluntary behaviours inspired through significant experiences and repetitive
excursions in the natural environment to increase the Human-Nature Connection.

• Widely disseminated information regarding alternative forms of behaviour,
encouraging the adoption of these behaviours by society in general and creating
new social norms.
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Fig. 1 IPA model illustrating the links between influence, process and action

6 The Influence-Process-Action Model

Themodel above (Fig. 1) illustrates the links between the three categories mentioned
above—Influence, Process, and Action (IPA). The “state” of a person (processing),
with regard to their knowledge and attitudes, is influenced by one or more sources,
including media, family, and exposure to education. A person’s attitude and level of
knowledge will impact their behaviour (action) but may not be enough to fully
shape environmentally responsible behaviours. Other factors, including imposed
behaviours by government and schools, social norms and expectations, together with
significant experiences and frequent contact with nature, may be required to inspire
a shift towards behaviours that are more favourable to the environment.

7 Recommendations

The following are recommendations to address shortcomings identified in the course
of this study. While the University of Malta is suggested as a coordinating body for
several actions, this rolemay be adopted by any suitableHigher Education Institution.

Action Coordinating body

Perform Community Outreach and Education

• Provide information about biodiversity, associated benefits, and
ecosystem services through media

University of Malta

• Distribute information leaflets about health benefits of biodiversity to
households on seed-impregnated or easily compostable paper

University of Malta

• Promote changes in mentality, encouraging brief excursions into the
natural environment without the “hassle” of food and drinks

University of Malta

• Organise workshops regarding the traditional use of plants and the
harmonisation with modern pharmaceuticals

University of Malta

(continued)



50 D. A. Gatt and M. C. Mifsud

(continued)

Action Coordinating body

• Offer activities for urban gardening University of Malta

Increase Availability of Products

• Discuss the possibility of importing environmentally friendly products
at competitive prices with local importers

Government of Malta

• Support local suppliers to increase their presence on the market Government of Malta

Environmental Support

• Embellish urban areas with greenery to increase pressure on creating
new social norms

Local Councils

• Increase patrols and law enforcement for environmental infringements Government of Malta

8 Conclusion

This study allowed for a brief foray into the complexities of the current situation
regarding the relationship of the Maltese30–45 adult population with biodiversity.
The results obtained were interesting in that in most cases they corroborated studies
performed in other countries and supported local studies on similar topics. It is
clear that this university research has contributed to increasing understanding of the
various linkages between the knowledge and behavioural domains. Higher Education
Institutions have been identified as being key instruments in performing commu-
nity outreach. As the main stakeholder, these institutions should take the lead in
applying and contextualising the recommendations presented by working in partner-
ship with both the Government ofMalta and the Local Councils. The implementation
of the recommendations listed above will initiate the process of empowerment of the
population through understanding their environment using Education for Sustainable
Development.

Upon considering the results obtained through this research, and the concluding
remarks, the following ideas for further research are being proposed:

• A study on the effectiveness of Higher Education Institutions in achieving
increased biodiversity awareness through community outreach.

• Research on howESDpractices can bring forth, among the locals, a sense of social
responsibility that contributes towards protection, appreciation, and ownership of
biodiversity.

• A study focusing on the local population that attempts to analyse the applicability
of the IPA model with different age groups.

The research proposed above would increase the literature available on the
local population, particularly if performed among older age groups, thus further
contributing to the closure of the gap in literature identified earlier within this paper.
Additionally, such studies would enable the monitoring of the effectiveness of any
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implemented community outreach programmes and allow for improvements in the
programme strategies.
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Understanding Scale in Wicked Problems
of Sustainable Development: Who Needs
Dedicated Courses in Higher Education?

Sven Linow

1 Introduction

Arewe teaching the right skills, competences and knowledge at university? This is an
age-old question, which constantly needs re-evaluating: Today’s graduates will live
in a world which is in serious danger of losing essential parts of its biosphere (Briggs
2017), with a fast changing climate triggering all kinds of secondary responses in the
system-earth (Wallace-Wells 2019), strong political reactions to slowing economic
growth in rich countries, as well as the siren-song of digital wonders and more. Our
society needs students to acquire robust problem solving skills, to understand large-
scale problems in the hope to find a viable path into a desirable or at least acceptable
future (Levrini et al. 2019), and to somehow survive and prosper in this evolvingmess
by managing our large, urgent and actively developing problems. Our future holds
many wicked problems (Rittel and Webber 1973), which are by definition complex
and not constrained by discipline. They start with vague, unclear and conflicting
goals. Viable paths forward will include innovations and exnovations in technology
and society (e.g. Jonassen et al. 2006).

Learning and teaching to approach these challenges (oftenwickedproblems,Rittel
and Webber 1973) of the real world must draw the real world into the classroom
(Biggs and Tang 2011) and to learn the necessary skills demands knowledge about
real world contexts and the workings of the system-earth. Such knowledge is not
acquired in an aseptic, pure and abstracted learning environment relying solely on
well-structured problems. Learning to tackle real-world problems needs real-world
problems in the classroom. Such problems are ill structured and present conflicting
goals that depend on the viewpoint of affected parties. Simplifying them in order to
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make themmore accessible for teaching and learning is often only possible by setting
specific assumptions (and being open about these assumptions), but their scale is one
of the fundamental characteristics that must be understood and assessed.

The question addressed here is which discipline would gain from dedicated
courses in higher education that teach how to systematically grasp and assess scale
of urgent problems as a dedicated learning outcome (Biggs and Tang 2011). The
question arose in a workshop attended by teaching staff and students at Hochschule
Darmstadt during the 4th international climate action week in 2019.

Hochschule Darmstadt has a dedicated and well established Sozial-und Kultur-
wissenschaftliches Begleitstudium for engineers and other non-social sciences, with
the purpose of teaching about social impacts of technology. Thus, the question could
be framed differently as to who gains from a dedicated course teaching the basics of
technology, natural sciences and basic methods for quantifying scale in the (super-
wicked, Levin et al. 2012) problems of our time: only the non-technical disciplines,
or all students? The argument is structured by first trying to understand the context
of competences for problem solving into which assessing scale belongs. A second
perspective comes from real student’s assignments from different disciplines.

2 The Meaning of Scale

Scale refers to the physical characteristics of a system in the wider sense; and is
measurable and comparable. The scale of a problem can be assessed inmany different
ways, where physical measures (e.g. size, volume, mass, energy, power, temperature,
composition) are one relevant set of indicators, the dynamic of the system (e.g. growth
rate, velocity, emission rate, diffusion rate, reaction rate) another. Both are typi-
cally used in an engineering or natural-sciences perspective. Indicators from social
sciences (e.g. well-being, migration rate, resilience, vulnerability) or health science
(e.g. toxicology, exposure, emission, prevalence, body weight) provide a different
perspective about scale that may or may not match with other approaches. Economic
indicators (e.g. income, wealth distribution, monetary benefit, cost) instruct about
scale as well.

Activities likeweighting the relative importance of problems or assessing possible
solutions needs the identification and understanding of relevant scales. From a
different perspective, it is the inability of most of us to grasp scale, that leads to
successful greenwashing, or the implementation of non-evidence based measures in
politics.

As an example of scale: it is hard to grasp that some 100 m of glass tubes filled
with algae and today painstakingly mended by scientists will in the near future be
able to provide approximately 6 km3 or 6.000.000.000.000 l of gasoline the global
economy combusts in a year.
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3 A Classification of Work Assignments

Teaching new or complex subjects in higher education involves using many different
approaches. Lectures are only a part of the learning experience; all kinds of addi-
tional formats add to learning (seminars, laboratories or tutorials). A relevant part of
teaching is assignments, where the students do some kind of reflection or applica-
tion of learned content with the intent to advance their understanding, enable their
development of questions, hone their art and craft, acquire skills and become fluent
in using them.

The solution of exercises happens early in courses, often as a first level of assign-
ments which grow more complex over time. Here, exercise is understood as an
“objective which can be achieved using known means” (DE “Aufgabe”, VDI 2221-
1). In an exercise, there is exactly one solution, there is one or a small number of
possible paths to reach the solution. All necessary information to reach the solution
is given with the description of the exercise; it is fully defined. The possible paths
for the solution are usually identical from a purely mathematical perspective. Exer-
cises need to be very abstract, as this is necessary to enable their simple structure.
Thus, context including scale of real-world problems is seldom a part of an exercise.
Numbers, while often relevant for the discipline, are often chosen to help students
understand some typical numbers in this discipline, but can also be totally arbitrary.

Example Calculate the mass of 5 m3 dry air at 2 bar using the ideal gas assumption.

The didactic value of exercises stems from the experience that learners will need
to start from simple well-defined tasks, to acquire the basic competences, skills and
tools of their discipline. Thus exercises are of high value in teaching.

On the other hand, no one expects that graduates will solve exercises in their
jobs. Quite the contrary, they will work on real world problems where a problem is
understood as an “issue whose solution is not obvious and cannot be directly specified
using familiar methods” (DE “Problem” VDI 2221-1).

Example Define a stationary gas turbine for pumping natural gas through a pipeline.
The rated flow of the pipeline is …

This second example includes many tasks that could have been framed as an
exercise as well, but completing them would require a clear understanding of the
problem, its context and a definition of boundary conditions (not fully given in the
problem description).

There is a very clear distinction between an exercise and a problem, as Table 1
illustrates. This is not a gradual difference of scale (more or less of the same). On
the contrary, these are fundamentally different concepts, which need separate terms.
Using additive adjectives, as is often seen in the literature (e.g. well-structured vs.
ill-structured), is descriptive but does not illuminate the difference sufficiently.

Learning and teaching switches to problems at a later stage: when the basic
concepts are understood and have been trained through exercises, and when the
students have established sufficient contextual knowledge. In the framework of
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Table 1 Aspects of exercises versus problems

Aspect Exercise Problem

Synonym Well-structured problem, Story
problem, Word problem

Ill-structured problem

Specification of the task Complete Incomplete, often contradictory
Defining it is part of the solution

Degree of complexity Low, constrained High/usually unconstrained/often
infinite

System boundary Complete, well defined, closed Incomplete, contradictory, open
Defining it is part of the solution

Context None or irrelevant for the
exercise

Real world, incomplete,
contradictory
Conflicting aims
Defining it is part of the solution

Number of solutions Exactly one Zero or any number

Solution method One, obvious for the expert
If there are more than one, they
are mathematically equivalent

Non-obvious or non-existent
Choosing one is part of the
solution

Criteria for the solution Obvious, part of the assignment Non obvious, not known,
incomplete, contradictory
Defining them is part of the
solution

Quality of the solution Deviation from exact solution is
measurable or can be calculated

Unknown
Defining criteria is part of the
solution

Disciplines involved Exactly one Many (all, depending on
perspective)

Interactions None Feedbacks into other systems
Feedbacks from evolving other
systems will change and influence

Explanation Obvious
It is part of the assignment

Many and sometimes
contradictory explanations are
possible
Providing one is part of the
solution

competence-oriented teaching, exercises are part of acquiring the two lower levels
of Bloom’s taxonomy, namely (context) knowledge and comprehension (Biggs and
Tang 2011), thus problems are a necessary part in learning the levels of application
and beyond.

There exists a relevant hurdle both for student and teacher in going from exercises
to problems, caused by the large systemic gap between these concepts as Jonassen
et al. (2006) argues:

• From the student’s perspective, exercises come first in a specific course or during
learning. Students get used to this structure and may start to believe that doing
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abstract exercises is the aim of the course or its learning outcome. Their impres-
sion—often gained in earlier phases of education—can be that learning at univer-
sity is connected with abstract, dull exercises only. The transition to problems
during a course, as well as during their studies, can thus be hindered by their
expectations, it may even not be noticed by them. Context-rich real world prob-
lems may still be approached like overcomplicated exercises. Students still seek
for the simple formula or basic recipe that will match with some of the words
provided in the problem description; they get lost without understanding why.
The teacher needs to be clear about the transition from exercises to problems.

• From a teacher’s perspective, exercises are a simple and reliable tool. It is easy
to generate them in large numbers; students request them for their exam prepa-
ration and textbooks are full of good or old examples. Teachers had their own
learning experience using exercises and they may see this as the usual approach
to teaching. Teachers that never actively worked on real-world problems during
their career may lack experience or feel insecure about creating and working
with complex context laden problems. They may consider that the messiness
and resource demand for the introduction of the extra context for real-world prob-
lems overburdens precious teaching time. Teachingwith real-world problems also
leads to aspects not all disciplines are used to. Ethical questions arise and political
implications may cross with the belief systems of course attendants, including the
teacher. The preparation of problems is different from the preparation of exercises,
andmay need substantially more effort not all universities are prepared to support.
Students may feel unprepared or are unwilling to discuss non-disciplinary issues,
and courses can fail even when the teacher is well prepared and motivated.

If the intended learning outcome of a course or a degree programme is the ability
to approach real-world problems, reach a deper understanding of the system earth, to
understand the messiness and trans-disciplinary interactions or feedbacks between
subsystems, and the scale of real-world problems, then exercise-based teaching is
clearly insufficient and must give way to problems as relevant tools. Dedicated
approaches for teaching ill-structured problems are, for example problem-based
learning (Jonassen et al. 2006) or interdisciplinary projects, where understanding
context and resolving group interaction becomes part of the assignment.

4 Learning to Solve a Complex Problem

In an exercise the rules are laid out, cookbook schemes are available and are usually
memorised (and may therefore serve as a substitute for understanding). Addressing
problems needs a systematic approach that covers all relevant aspects of the problem
in ameaningfulway. The existing number ofmethods for addressing real-world prob-
lems is large—many disciplines have developed their own set of specific approaches
or tools. However, there is an underlying generic approach found inmost of these (e.g.
Bardwell 1991; Bizer and Führ 2014; ISO 14000, VDI 2221-1), which is summarised
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as a generic method in Table 2. The actual number of steps in the sources varies,
Table 2 provides a detailed number of steps. The core to these approaches is always
to create a clear understanding of the problem and defined criteria for a good solution
before any systematic generation of solutions starts. Each stepmaymake it necessary
to go back to prior tasks and revise the results there. The steps are interconnected and
interdependent (Rittel and Webber 1973). The ultimately worst approach is having

Table 2 A generic method for solving problems

Step Aspect Aim

1 Teamwork, diversity, skills Address the problem in a team: if possible where the
diversity of expertise and disciplines of the team-members
matches the expected necessary skills

2 Evidence based Get rid of dogma and beliefs, accept a scientific approach,
agree on facts. These are fundamental steps for meaningful
teamwork and for the intellectual flexibility necessary to
address wicked problems

3 Problem understanding Agree on a joint understanding of the problem: reach a
consensusa

Accept that the understanding of the problem is an ongoing
process and part of the project itself
Describing the scale of the problem helps with
understanding, comparing and agreeing on the level of
urgency

4 Criteria for good solution What shall the project achieve on what scale and how is it
described best?
Look for measurable or quantifiable criteria, as in SMART
goalsb

Criteria should include aspects of unintended
consequences, where known or expected

5 Solution-finding Generate possible solutions; generate many different
possible solutions
Some solutions will and need to challenge prior
assumptions

6 Decide Use the criteria developed in step 4 to choose a best solution

7 Implement Implement your solution

8 Monitor Carefully monitor the implementation: look for
non-anticipated effects
Steer or change where indicated, abort when necessary
Monitoring can involve refining of goals and criteria

9 Document Document what you have learned including your
understanding of the cause of the problem

aConsensus is a “general agreement, characterized by the absence of sustained opposition to
substantial issues by any important part of the concerned interests and by a process that involves
seeking to take into account the views of all parties concerned and to reconcile any conflicting
arguments. NOTE Consensus need not imply unanimity.” (IEC/ISO Dir 2)
bSMART describes goals that are for example Specific, Measurable, Achievable, Realistic, Timely.
Such goals are already part of a specific solution as they imply relevant simplifications
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a solution before steps 1 through 5 have been finished carefully (even though this is
the typical approach in politics and current public discourse) (Ansar et al. 2014).

The amount of planning deemednecessary in projects has varied substantially over
time. These are changes to the outer technical aspects of the approach to problem
handling, but the core aspects never change and are extremely valuable skills:

• How to reach a consensus?
• How to generate sound but simple criteria, accessing the scale and urgency of a

problem and its possible repercussions into the system?
• How to generate good and new possible solutions?

Managing problems is often a better frame than solving them. However,
addressing our emerging problems needs more than just the problem solving compe-
tence; it still needs disciplinary expertise, the ability to visualize the invisible, hands
on knowledge of the living earth, understanding numeracy and scales as well as
interdisciplinary systems thinking, and imagination and self-knowledge (e.g. Buck
2019). This needs to be part of meaningful teaching for the future.

5 Creating a Hierarchy of Problems

Problems can be organised with respect to their scale and the complexity necessary
to manage them. No two problems are identical, even similar looking problems may
not be similar at all, or differences in the approach to manage them may lead to
different understanding and outcomes. Still there are indications for the severity and
complexity of specific problems, which can be used for creating a hierarchy. These
include:

• The scale of the problem. Is it local and constrained (e.g. by a building or fence)?
Is it affecting a larger area or community or is it global?

• The urgency of the problem. Is wait-and-see a good option to solve the problem?
This is often the case when the scale is limited and there are no effects affecting
relevant values like health or life. Or is action extremely urgent; would inaction
cause unacceptable loss.

• The environmental impacts connected to the problem (ISO 14001). Are the envi-
ronmental impacts beneficial or acceptable?Will the environmental impacts create
losses? What is the scale of the losses and are they acceptable?

• The view from society.Whowill benefit? Are impacts internalised or externalised
from the system boundary of the problem? Who is taking the risk and who will
experience losses? What is the scale of eventual losses and is this acceptable to
all affected or not?

• The frame of the problem.Where is the systemboundary set?What aremy values?
What is my willingness to accept losses elsewhere (other regions, the future)?

• The measures used for the assessment of solutions. As an example, in politics and
international business cost-benefit analysis is often used. By using cost-benefit
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analysis any problem will be framed as a discounted monetary value; this intends
to discount the future. Energy and Entropy are non-discountable and are very
robust leading measures as well (e.g. Hall and Klitgard 2018 argue that available
energy, not money is the relevant measure of economic value). Human or societal
benefit as well as justice, given in non-monetary terms are less simple but very
valuable measures.

A generic hierarchy of problems becomes possible when this is taken into account
(VDI 2221-1; Levin et al. 2012; Rittel and Webber 1973). Such a hierarchy is not
objective in the sense that there is one single measure that allows for unambiguous
comparison, it is rather an approach that will depend on the frames and values used
and may mirror the interest of a specific party. Different criteria or views will lead
to different arrangement of problems:

(a) A tame problem (Rittel and Webber 1973) can be solved individually and disci-
plinarily, as many disciplines have developedmethods and standards that enable
the inclusion of relevant non-disciplinary aspects in a simplified way. Tame
problems are thus often approached as disciplinary even though they are not.
Designing a product may be received as a typical example of a highly disci-
plinary tamed problem, even when constraints from other disciplines are part of
the specification (e.g. safety, ergonomics, mode, brand identification, pricing,
environmental impact). Tame problems are well suited for disciplinary teaching
(but may be misinterpreted as overtly complex exercises).

(b) Wicked problems (Rittel and Webber 1973) overwhelm a disciplinary approach
even when constraints from other disciplines are known and included in the
process of problem understanding. Wicked problems have relevant repercus-
sions in society. Here most possible solutions will generate effects that are
unacceptable—at least in a sustainable development frame, as these solutions
create new and larger problems elsewhere (externalisation).

(c) Super-wicked problems (Levin et al. 2012) tend to overwhelm governments,
policy and states or the willingness and ability of elites to do what is necessary.
All problems given in the introduction are super-wicked.

This hierarchy provides some relevant insight when approaching a problem. For
example, it can be hard to get to a joint understanding or consensus of the severity of a
specific problem, as any comparison depends on personal understanding, expertise,
individually set systems boundaries, accepted externalisations, and one’s specific
belief system.

Teaching about real world problems needs to include teaching about scale in
different directions. Without grasping scale by using suitable measures, students are
unable to compare problems, or ifworkingon a single problem, compare solutions in a
meaningful way. Choosing an adequate scale is part of the problem-solving process
itself (Table 2 line 4, Bardwell 1991) and is a separate competency in teaching.
Choices for scales will depend on the students or expert’s ability and expertise.
Calculating a scale can be a complex undertaking in itself. Approaches range from
using simple heuristics to complexmethods like vulnerability assessment (GIZ 2017)
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or life cycle assessment (ISO 14040). They all have their merits but require in depth
learning.

6 Using Scale in Assignments—Examples from Different
Disciplines

Engineers are trained to measure or calculate numbers of all kinds, so should under-
standing scale come easily for them? To understand if there is a measurable differ-
ence between disciplines, results from assigned projects from two different study
programmes are compared. The courses and projects were centred around ill-defined
real-world problems that served as graded learning outcomes. Students were required
to apply appropriate problem solving methods and to involve context and understand
scale for their assignments. In view of the argument, outcomes from two different
elective courses are compared with an external benchmark:

(a) A masters level course on environmental conscious design (ECD) mainly
addressing mechanical engineers (it was however open to other degree
programmes). The learning is arranged around student’s projects, where small
groups do their own design. The aim of the project was to make a new design
for a product or to redesign a product that falls under the scope of the Energy
Related Products Directive (2009/125/EU). Design is understood as a “set of
processes that transforms requirements into specified characteristics or into the
specification of a product, process or system” (ISO 14062).

(b) Amasters’ level course addressing sustainable development (H:NE)with a focus
on specific aspect of sustainable development (Linow et al. 2018). This course
consisted of a public lecture, where relevant stakeholders provided input, and
an accompanying seminar. Students deepened their understanding of the input
in the seminar and, as a learning outcome, generated own proposals for the
improvement of specific problems. Some of the student’s outcomes are acces-
sible (https://www.youtube.com/channel/UC3BJ_sw6WFCsRrp8lMYkmTA).
Students were heterogeneous with societal sciences and engineers attending
and teams tended to be interdisciplinary.

(c) The Bundespreis Ecodesign defines itself as the highest ranking governmental
award on eco-design in Germany (https://bundespreis-ecodesign.de/). This
provides a good benchmark for student’s assignments. It provides a different
view with an implicit focus on design as aesthetics-centred (not to be confused
with the generic design concept as defined in ISO 14062).

The relevant question is how scale was included in the projects. Consideration of
scale needed to be part of the projects at different stages:

• The object or issue chosen: Is it a relevant part of technology or infrastructure?
Does it bind relevant resources during its lifetime?

https://www.youtube.com/channel/UC3BJ_sw6WFCsRrp8lMYkmTA
https://bundespreis-ecodesign.de/
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Fig. 1 Comparing outcome (x-axis) and problem framing (y-axis) for two master level courses
(ECD, H:NE) and the Bundespreis Ecodesign

• The design or changes the team agrees on: Are major environmental impacts
reduced by a relevant factor? Can the solution be scaled covering all regions or
all comparable products?

• When new resources are considered: Are they available at the necessary scale?
Is the environmental impact of these new resources sufficiently smaller than the
gain made through using them?

Figure 1 provides an overview of the results, where all projects have been assessed
in two dimensions.

The x-axis gives a rough quantitative estimate of the impact the proposed solu-
tion will have, when successfully applied in the intended scale. Student’s projects
provided a detailed discussion of gains and necessary resources throughout the course
and in the individual reports, whichwere used for the assessment.Most of the projects
addressed a single product or service or a regional issue; as the H:NE course specif-
ically focused on the Darmstadt region. Therefore, scale can be regional or small
with respect to the German economy, but still being substantial with respect to the
systems boundary.

The y-axis essentially places the project in a taxonomy for its implicit or explicit
understanding of sustainability that has been developed (Seager et al. 2012):

• Business as usual is here characterised by its obvious neglect of the question of
resources and scale, a neglect of the underlying questions posed by the project
itself especially with respect to environmental impacts. System boundaries tend



Understanding Scale in Wicked Problems … 65

to be blurred and optimistic assumptions about availability of cheap abundant
energy and material are inherent, but often not explicitly considered. This frame
seems to hinder a realistic view of the future or even a meaningful consideration
(Levrini et al. 2019).

• Systems engineering is characterised by tight system boundaries, a good grasp of
efficiency and an understanding of relevant environmental impact of the product.
The core service of the product and its generic outline are usually not ques-
tioned, but assessed through a life-cycle perspective. An understanding of scale
and of time is included, often presented through a definition of aims that deviate
clearly from today’s state. Discussed ideas for solutions tend to be pragmatic,
cost effective and working. Groups consider aspects from other disciplines for the
solutions.

• Sustainable engineering science starts from a deeper scepticism with respect to
any technical solution and seeks to minimise the product itself. Problems are
transferred from the technical to a societal level and aspects of sufficiency become
a relevant part of the discussion. Scale and feedbacks as well as global aspects
must be part of the considerations.

This classification is based on the reports as well as on discussions with the
project teams during the course. This taxonomy is understood as essentially digital,
but allowing for some variation in the classes.

Figure 1 shows as a generic trend, that a deeper understanding of and involvement
with sustainability (y-axis) can lead to stronger effects (x-axis). On the other hand,
some of the projects undertaken with deep insight resulted in negligible change to the
systems performance. These were cases where the product itself was quite optimal
or the service near impossible to achieve with a substantially altered product. The
large cluster near the origin mirrors groups that had problems grasping the idea of
the course itself or problems in applying a meaningful method for their work.

An interesting and not expected outcome is the low performance of the projects
that received a Bundespreis Ecodesign award. The assessment of these contribu-
tions is a result of in depth discussion with both courses, where students provided
relevant perspectives and interpretations. These discussions offered some possible
explanations for the rather low performance, where neglect of scale is one of the
more relevant aspects, as many proposals did not consider the scale of the problem
addressed, or for the resources needed to roll out the solution at scale.

The data in Fig. 1 stems from4years of teaching both courses.Most students select
these courses because of the subject and the project-approach. These students like
challenging projects and started working interdisciplinary with only minor nudging,
and grasp scale when methods to assess it are provided. Both courses include open
discussion of approaches taken and time for peer-review. All teachers are clear on
the intent to consider scale of problems and solutions as a relevant part—this is
communicated as a learning outcome and thus as part of the grading (Biggs and
Tang2011).As amajor outcome, there are no significant differences between students
depending on their disciplines, i.e. between engineering and social science.
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Part of the generic toolkit discussed in depth in both courses is a life-cycle perspec-
tive which “considers the entire life cycle of a product, from raw material extraction
and acquisition, through energy and material production and manufacturing, to use
and end of life treatment and final disposal. Through such a systematic overview and
perspective, the shifting of a potential environmental burden between life cycle stages
or individual processes can be identified and possibly avoided” (ISO 14040). By
getting back to this perspective, both courses make disciplinary boundaries visible,
and stress the importance of contributions from many different views. In the ECD-
course, societal aspects as well as acceptance issues by potential users are more often
highlighted by the teacher. In the H:NE course, students tend to need more help with
technical aspects of complex products. Life-cycle perspective discussions in both
courses include aspects of potential user’s reluctance to accept relevant changes
to a product, possible incentives, and nudges or regulations needed for substantial
changes to product systems.

Other formats atHochschuleDarmstadt show that that grasp of scale is not a given,
but is a skill that needs to be learned in a dedicated environment. Public discourse in
terms of scale is much worse. Not only is scale regularly ignored, but scientists trying
to bring scale as part of the scientific consensus (IPCC reports) into the discourse
are either ignored or regularly attacked as being unreasonable or fear-mongers.

7 Conclusion—Whom to Teach About Scale

The core argumentmade here is that the competence of addressing problems includes
skills in grasping scale, thus all students and society gain from understanding scale in
wicked problems. Being able to address problems in a meaningful way would enable
politics, organisations and society to manage humanities urgent, large and wicked
problems. Assessing scale is an intricate part of analysing a problem as it helps to
get to a common understanding and is a necessary part of the assessment of possible
solutions in a meaningful way.

Neither a systematic generic approach to interdisciplinary problem solving, nor
assessing scale are part of all curricula; especially not at the Bachelor level. Engi-
neers learn some basicswith the technical designmethodology (e.g. VDI 2221-1) and
they are able to act interdisciplinary within technical fields. For them, the full under-
standing of wicked problems based on the inclusion of non-technical (especially
human and societal aspects) is hard, as this tends to be offloaded into dedicated
courses or is actively discouraged by some as being “un-engineering behaviour”.
For social sciences, it is hard to overcome the barrier of scaling of technical aspects,
as this is not an explicit part of their studies. Therefore, all would benefit from a
dedicated teaching of scale in wicked problems This argument is supported by the
data which shows that all are able to understand the challenge and include it in their
work.
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The work environment of most graduates and our common wicked problems
demand that students are prepared; the accessed courses were electable, not manda-
tory. If a university wants to elicit problem-handling as a basic skill, it must introduce
this as a mandatory element of their programmes. Our students actively requested
a problem-based approach to teaching and learning in interdisciplinary projects for
such a course. Some universities are at the beginning of the process (for example
Hochschule Darmstadt is getting to a join understanding of the problem itself). Other
universities understood this to be a major challenge for teaching and requirement for
universities and developed their own approaches (e.g. Weiser et al. 2018).

Key aspects that enable understanding of scale and support the acquisition of the
competence to assess scale independent of discipline are:

• Using real world problems in teaching and learning. These should be society’s
actual wicked problems at regional or global scale, not some abstract or historical
case.

• Project based learning and grading based on the project outcome—constructive
alignment helps to communicate clearly, as this demands that the learning outcome
is aligned with the grading criteria (Biggs and Tang 2011).

• Teach and demand a methodical approach to addressing problems. Discourage
early fixation on a single approach. Request views from different disciplines or
perspectives, which should include a comparison of different possible solutions.

• Include in teaching and expect in assignments relevant generic concepts like life-
cycle thinking, systems thinking, feedback-loops in interacting systems.

• Demand quantitative assessment and discussion of relevant scale-effects; provide
basic methods.

• Teach underlying skills, like accepting interdisciplinary approaches and seeking
input from beyond their own discipline; investigating and finding good sources;
the ability for systematic scaffolding of their own knowledge.

• Broad contextual knowledge helps with fast erection of own knowledge scaffolds,
a simple way to introduce this is by interdisciplinary co-teaching.

These are generic skills independent of a disciplinary view. One can specify this
in more detail, if climate-crisis, biodiversity loss, or sustainable development with a
focus on vulnerable communities is the context of a course. Relevant issues evolve
from the content:

• The basics of the earth-system, especially energy- and mass flows, climate,
harvestable energetic flows of the earth system, ecosystem dynamics (in depth
Kleidon 2016, bachelor level Linow 2019).

• Energetic basics of human society, especially power and energy, energy density,
energy returned on energy invested (Hall and Klitgard 2018), resource demand
for (energetic) activities.

• Dissipation of energy and material in human activities.

After defining the problem, providing criteria for good solutions, and getting to a
relevant possible solution, the next step is implementation, which will be the harder
task in more reluctant organisations.
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Presenting an Interdisciplinary Teaching
Approach to Involve University Students
in Issues of Sustainable Development

Franziska Körner, Henning Strubelt, and Hartwig Haase

1 Introduction

In 2015, all United Nations member states agreed on the 2030 Agenda for Sustain-
able Development to tackle the challenges our world is facing like the climate crisis,
hunger, social inequality and loss of biodiversity which will harm living and future
generations, if no action is taken (United Nations n. d.). At its core are the 17
Sustainable Development Goals (SDGs) as a call for action.

The fourth goal Quality Education aims to guarantee “inclusive and equitable
quality education and promote lifelong learning opportunities for all”. One of its
subordinate targets (4.7.) is to “ensure that all learners acquire the knowledge and
skills needed to promote sustainable development, including, among others, through
Education for Sustainable Development” (United Nations n. d.).

Even before the Sustainable Development Goals were formulated and passed,
the importance of Education for Sustainable Development was highlighted by the
UNESCO Education for Sustainable Development World Decade 2005–2014 and
the following Global Action Program. In its implementation scheme for the Educa-
tion for Sustainable Development World Decade, UNESCO states that Education
for Sustainable Development “is for everyone, at whatever stage of life they are. It
takes place, therefore, within a perspective of lifelong learning, engaging all possible
learning spaces, formal, non-formal and informal, from early childhood to adult
life. [Education for Sustainable Development] calls for a re-orientation of educa-
tional approaches – curriculum and content, pedagogy and examinations” (UNESCO
2005). Since Education for Sustainable Development must be integrated at all levels
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and institutions of education, universities and higher education institutions where
future leaders of our societies are trained should play an important role. This should
not only be about the acquisition or generation of knowledge, but students must be
empowered to deal with the complexity of the issues at hand and to reflect on the
impact of their decisions and behavior from a global perspective (Barth et al. 2007).

In this paper, an example is given for how Education for Sustainable Development
can be implemented in higher level education. The introduced concept for a university
course not only covers a topic of the field of sustainable development: climate change
adaptation, but also fosters skills in students which the authors think are helpful
to tackle the given challenges and to find solutions for our pressing issues, like
creative and critical thinking, communication, collaboration, conflict management,
decision-making and problem-solving (cf. UNESCO 2005). Additionally, students
gain a deeper understanding of the political system in their federal state (in this case
Saxony-Anhalt).

By addressing climate change adaptation, the course tackles a current real-world
problem as climate change is not a remote possibility, it is changing our everyday
lives now and in the future. It leads to diverse effects on nature, society, and economy.
Rising average temperatures and sea levels as well as an increase in extreme weather
events are direct consequences of climate change that we can already perceive. The
fact that the climate is changing and that there are consequences associated with it
has already been scientifically proven numerous times. It is safe to assume that the
consequences of climate change will become even more severe in the coming years.
The question now is: how do we deal with the advancing climate change and its
consequences?

Essentially two policy responses to climate change exist: mitigation and adapta-
tion. While mitigation addresses the causes by reducing greenhouse gas emissions,
adaptation is about reducing the risks posed by the impacts of climate change. The
subject area of climate adaptation deals specifically with the measures that can be
taken now to counteract the current and future consequences of climate change and
to minimize the damage and dangers that are likely to arise.

To ensure a world worth living in for future generations arguably both response
strategies seem similarly important. However, climate change adaptation measures
and their importance do not appear to be as widely known as climate change mitiga-
tion actions. The course presented in this paper focuses on climate change adaptation,
but also incorporates the fact that adaptation and mitigation need to be considered
as interdependent.

The course is carried out as a political simulation game. Students from different
study programs work together in small groups and take on the role of ministers and
government officials at state level (in this case Saxony-Anhalt) to identify relevant
issues in their area of responsibility with regard to climate change and to develop
bills that address these issues. Within their group, they are free to share the work
actively shaping the learning process, thus strengthening their self-reliance (Barth
et al. 2007).

The opportunity for students from different backgrounds to get together allows
them to learn from each other and about their different perspectives on the problem
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the group decided to focus on. Moreover, it reflects that “sustainable development is
a matter of negotiation” (Barth et al. 2007). This is special for teaching at universities
which is often characterized by disciplinary settings and socialization (Barth et al.
2007). However, interdisciplinary appreciation and skills are needed to mirror the
complex problems and demands addressed by Education for Sustainable Develop-
ment (Dale and Newman 2005). To emphasize interdisciplinarity even more, this
course not only relates to the group of students and the problems they are working
on, but is also represented in the teaching staff being from different faculties of the
university and the involved experts of various fields of climate change (adaptation)
and political sciences. These experts are invited to the classroom before the students
start to work in their small groups, to share their expertise and to provide insight into
recent developments.

This more traditional way of education, i.e. experts giving talks, is used in the
curriculum to provide background information for the exploratory interdisciplinary
group work that follows and may also give opportunities for informal learning, not
explicitly intended by the curriculum (Livingstone 2001), e.g. about how to organize
as a group, which according to Schugurensky (2000) can also happen inside formal
educational institutions individually or in a group situation. In their analysis of the
development of key competencies for sustainable development in higher education,
Barth and colleagues (2007) find indications that not only formal but also informal
learning is relevant, referring to informal learning in extracurricular activities at the
universities. The authors of this paper consider this also applicable to this course as
they tried to recreate a similar setting within the curriculum by giving the student
groups the utmost freedom. However, it is up to the students themselves, if they seize
the opportunity for learning and acquiring new competencies (Barth et al. 2007).

By framing the course as a political simulation game and putting the students
into a real-life scenario where they are in charge of mapping out legislation to avoid
and reduce harmful consequences of climate change in Saxony-Anhalt, this teaching
approach starts from real life problems, which Jucker (2001) considers as crucial
basis for effective Education for Sustainable Development, based on his international
survey and review of the international debate on Education for Sustainability. In his
view, “starting from real problems and aiming at real solutions can also overcome
one of the most persistent problems of the past 30 years of conventional environ-
mental education, namely that raised awareness and increased knowledge do not
automatically lead to more sustainable behavior”.

2 Concept of the Course

The idea and the concept for this coursewere developed at Otto vonGuerickeUniver-
sityMagdeburg by teaching staff from theDepartments of Logistics, Political Science
with Focus on Sustainable Development and Business Didactics and Didactics of
Economic Education based on previous successful collaborations. After receiving
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funding from the German Federal Ministry for the Environment, Nature Conserva-
tion and Nuclear Safety, the course was introduced for the first time in the summer
semester of 2019. About 50 students from engineering, social sciences and teacher
training study programs participated in the first run.

The sessions throughout the semester were split into the kick-off event, in which
the students were introduced to the concept and the topic of the course, six workshops
with experts, in two of which students were obliged to take part in, two parliamentary
debates, in which students’ bills were discussed and voted on, and the closing event,
in which a press conference was simulated (see Fig. 1). To do justice to the applied
character of the seminar, an attempt was made to find venues outside the university
with practical relevance for the different sessions, especially the workshops.

The Scenario. During the kick-off event, students are introduced to the scenario
in which the political simulation game is situated: After the ramifications of climate
change became more obvious in recent years and were especially showing in the
impressive heat of the last summer, voters in Saxony-Anhalt decided that something
must bedone and theClimateAdaptationParty 21 (seeFig. 2 for the logo) surprisingly
managed to get an absolute majority from a standing start in the recent state-wide
elections. Therefore, the party has come to power and is in charge of forming the new
government. Due to this surprising success and a lack of personnel in the young party,
students are now being asked to fill in and take over the opening ministerial offices
to work on translating their election promises into actual laws and governmental
actions. To visually support this scenario, photomontages with impressions from the
election campaign, for example from television appearances or election posters, were
shown (for an example, see Fig. 3).

Fig. 1 Conceptual design of the political simulation game
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Fig. 2 Logo of the climate adaptation party 21

Fig. 3 Photomontage to introduce the scenario: KAP 21 wins the absolute majority in the state
elections

The goal of the kick-off event is also to make the students familiar with the
overall concept, the course of events and their tasks during the semester. To show
differences and similarities between the simplified procedures in our political simula-
tion game and the actual legislative process in the state parliament of Saxony-Anhalt,
the lecturers from the political sciences carried out a reality check in which the state
legislative processes were explained.

As an introduction to the context of the seminar, the StateOffice for Environmental
Protection Saxony-Anhalt provided the exhibition “Climate Change Adaptation in
Saxony-Anhalt” and a staff member gave an insight into the data of the long-term
climate analysis in Saxony-Anhalt. Another important part of the first meeting was
assigning the students to the small interdisciplinary groups, i.e. state ministries in
which they were working together in the course of the semester to develop bills
according to the responsibilities of their ministry. The ministries to be staffed were:
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Labor and Social Affairs, Education and Science, Economy and Energy, Environ-
ment,Agriculture andRegionalDevelopment andTransport. TheMinistry of Finance
was filled with the teaching staff.

The Workshops. In the following weeks of the semester, workshops were held
on relevant topics in the field of climate change, climate change adaptation and
sustainability. Due to funding received from the Federal Ministry for the Environ-
ment, Nature Conservation and Nuclear Safety, it was possible to offer the speakers
a refund for their travel costs and expenses.

The first workshop on the topic of politics took place in the state parliament of
Saxony-Anhalt. Students were given a guided tour of the building by the Visitors’
Service, before the political sciences teaching staff explained how the legislative
process in Saxony-Anhalt works and which actors play a key role in it. In order to
also offer a practical perspective, a speaker of the Green Party parliamentary group
in the state parliament was invited. He talked about current issues of climate policy
in Saxony-Anhalt and answered students’ questions.

For the second workshop, an engineer from an institute which consults local
authorities on climate change mitigation and adaptation was invited. In this session,
students learned how to assess vulnerabilities regarding climate change in cities and
whichmeasures there are to counteract. It was particularly interesting for the students
to hear about the expected effects of climate change for Magdeburg and the ideas to
avert and reduce them.

The topic of the third workshop was Education for Sustainable Development.
The teaching staff member from the department of Economic Didactic introduced
the students to the ideas of Education for Sustainable Development, its goals and
where it takes place. Based on current events, students had a discussion on the
Fridays for Future movement, which was relatively new at this moment, and whether
it would last and had the strength to change German climate politics. Additionally,
the official in charge of Education for Sustainable Development from theMinistry of
Environment of Saxony-Anhalt was invited for this session. In his presentation, he
explained the historical background to Education for Sustainable Development and
what activities in this area exist in Saxony-Anhalt.At the end students participated in a
common dilemma game as an example for a teaching or training method to stimulate
a conversation and discourse on the topic. In this game, players are assigned to
different fishing boats on a lake with limited fish stock over several seasons. The aim
is to catch as many fish as possible over the years. Each group secretly announces
how many fish they would like to fish in each season. Fish that remain in the lake
after each fishing season multiply by a certain factor to simulate the natural recovery
of fish stocks. The group with the most fish in the end wins (cf. BMU 2017). During
the game, the students experienced the difficulties involved in reconciling ecological
and economic aspects in a sustainable manner.

For theworkshop on climate change and health amember of staff from the Federal
Environment Agency was invited. In his talk, he described the health challenges we
are and we will face as a result of climate change. The focus was on the increase in
heat extremes. Also, the development of Saxony-Anhalt’s climate change adaptation
strategy was presented by an official of the Ministry of Labor, Social Affairs and
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Integration of Saxony-Anhalt before answering students’ questions on this topic.
Since education and risk communication play an important role in the field of health,
the students finally developed an idea for an education campaign on a topic of their
choice in the area of health risks from climate change in group work.

The fifth workshop was on energy and mobility. In his presentation “No energy
turnaround without a turnaround in transport”, a mobility researcher from the Social
Science Research Centre Berlin, presented possibilities and examples for future
sustainablemobility. In addition to electricmobility, activemobility and public trans-
port were presented as the main solutions to prevent further climate change. After-
wards, a staff member of the Chair of Electrical Power Networks and Renewable
Energy from the university spoke about the challenges of energy system transforma-
tion and the role of electric mobility. The question how electrical networks should
be designed to meet future and changing requirements was discussed. Additionally,
a member of a local initiative promoting better infrastructure for cyclists was invited
as a representative of civil engagement. He encouraged voluntary work in this area
and gave examples of how this is possible in Magdeburg.

The last workshop at Magdeburg City Hall was about climate friendly city plan-
ning. The head of the urban planning office in Magdeburg presented many examples
of ways in which a city can be adapted to climate change and made sustainable.
He focused on urban densification and the need to keep climate-compensating and
risk areas free. A staff member from the Office for Environment then presented the
climate change adaptation concept of the city of Magdeburg. The focus here was
primarily on the different degrees to which the various districts are/will be affected.

The bills. Subsequently, the students worked in their groups on the drafts for their
bills. Each group was asked to write two bills corresponding to the responsibility of
the ministry they were in. To give them orientation on what needs to be included in
their bills a template was provided. The template included the issues presentation
of the problem, goal of the bill, measures to achieve this goal, target group and
success indicators. Additionally, students were asked to assess the impact of their
plans regarding sustainability, which is obliged for new laws in Germany.

The developed bills were discussed in two parliamentary debates. For the debates,
students took on the roles of members of parliament (in order to be able to vote on
the bills). To make the sessions as realistic as possible, the teaching staff adopted the
role as state parliament presidiumwith one of them guiding the debate as the speaker
of the parliament.

In the first debate, all bills were briefly presented in fiveminutes by onemember of
each ministry. Subsequently, the other ministries were asked to submit amendments
to the proposals, which they had prepared in writing beforehand. With their bills,
students addressed a wide range of topics, some narrower and more specific, others
broader and more comprehensive. For example, they made a case for higher funding
for research on climate change adaptation, pleaded for sustainability consultants at
schools, developed plans to make cities greener and rewetting marshlands.

In the second parliamentary debate, which took place in a round-shaped audito-
rium to enhance the similarities to the parliament floor, the billswere briefly presented
againwith focus on the changes that had been incorporated into the bills following the
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proposals from the other ministries. Afterwards, the bills were discussed in plenary
session, before a vote was held on each bill. Three of the proposed laws were not
considered suitable and were rejected by parliament. In order to make the discus-
sions of the government program (i.e. all the passed bills combined) somewhat more
realistic—not every desired measure can be implemented due to financial restric-
tions—the Ministry of Finance set a limited (point) budget of 20 points. The costs
of the implementation of each bill were estimated by the Ministry of Finance (= the
teaching staff) in points from 0 to 5, also. Consequently, the students were asked to
vote on the ranking of laws in a second ballot to decide which laws should actually
be included in the government program.

To celebrate the success of the consultation process, a “press conference” was
held in the last session, to which the speakers and supporters of the course were
also invited. After a press release by the “government spokesman” (member of
the teaching staff), in which the background of the seminar was briefly explained,
students from each group presented the individual laws as spokespersons of their
ministries. Afterwards, the audience had the opportunity to ask questions.

3 Feedback and Evaluation

Besides the press conference, the evaluation of the course was also part of the last
session. Before the event ended informally in the local beer garden, the students were
asked to give feedback on the course on prepared flipcharts: What did they like?
What needs to be changed/improved? Do they have further comments on certain
aspects of the course like organization, their motivation and what they learned?
Overall, the course received a lot of positive feedback. Students were interested in
climate change adaptation. They liked theworkshopswith the different experts taking
place in changed venues, especially the workshop on climate change adaptation
and energy and mobility, and the debates in the end of the course, which “were
much more interesting than expected”. The students reported the course had “good
communication, open dialogue and a pleasant atmosphere”. A number of students
held that the expenditure, meaning the time and effort they put in the course, was too
high and others complained that it was difficult to integrate the alternating dates for
the sessions into their schedule. This is partly due to the desired interdisciplinarity,
as the different study programs of the participants also result in different schedules.
Here, the goal is for an even better coordination with the various courses of study in
2020.

In addition to the overall evaluation at the end of the course, students were asked
to give feedback after each workshop, as well. For that, a really short questionnaire
with questions regarding the topic of the workshop, the speakers, the overall compre-
hensibility, the gain of knowledge, the interaction, the overall assessment (grade) and
further comments was prepared and given to the students at the end of each work-
shop. The individual evaluations of the various workshops were also positive, for
example, the students reported back that they liked the guided tour through the state
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parliament. Sometimes, they wished for more breaks or even more opportunities to
get involved.

Since the students taking part in the course came from different study programs,
different requirements had to be met so that the course could be put on their record.
Some only needed a certificate of attendance (fewer credit points), while others were
required to hand in a term paper, in which they further elaborate the bill they were
working on and evaluate the group working process. In the assessment that students
made in those term papers, one complaint occurred more frequently, namely the
varying motivation among the students to contribute to the group work due to the
different requirements in their study programs. Students who did not require a graded
record seemed to hold back and left the majority of the work to the other students
who needed to prepare a term paper in the end.

4 Conclusions

In this paper, an example is given how Education for Sustainable Development can
be implemented in higher education. The described course for university students
from different study programs focuses on climate change adaptation. The special
requirements of this multidimensional topic were taken into account by trying out
an unconventional teaching format, precisely a political simulation game working
on real problems, which emphasizes interdisciplinarity and also nourishes skills for
sustainable development in students like creativity, cooperation and problem-solving.

Due to the realistic approach of the political simulation game, the learning loca-
tions outside the university (state parliament, ministry of social affairs, etc.), a
humorous approach, and a collegial cooperation between teaching staff and students,
(most) students were highly motivated and committed. They took their roles in the
political simulation game seriously. This resulted in very concrete and realistic bills,
which were also favored by the workshops that were very implementation-oriented
and geared to the concrete tasks and current priorities of theministries and the admin-
istration. Large, visionary drafts outside the box looking far into the future, which
the authors were also hoping for, were not included.

Limitations. In general, it can be said that the concept for the course worked.
Students taking part in the course were interested and gave positive feedback in the
end. The authors were very happy with the outcome. However, to assess the students’
learning progress more thoroughly, a scientific evaluation needs to follow.

It would be insightful to see exactly what learning achievements and knowledge
gains have remained after the course has been completed, as the course covers a great
deal of content within one semester. Simplifications to reduce the students’ workload
have already been implemented, especially in the political simulation game.

Most of the background knowledge was offered in the workshops. However,
students were required to attend only two workshops, yet were free to do more.
The quality of the workshops depends on the experts invited and their ability to
present their topic. Another side effect of the dependence on experts is that funding
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is needed at least to pay the travel costs. Alternatively, it is quite conceivable that the
workshops may be run by the local teaching staff.

Future prospects. So far, the course was held once at the university inMagdeburg.
The authors’ goal is to establish the course as a fixed part of the curriculum in the
long run. Additionally, the authors promote the idea of the course in the context of
Education for Sustainable Development for other educators. Even though the topic
of the course is climate change adaptation, the authors agree that the flexible concept
of the course can be transferred to a wide range of topics. It is particularly suitable
for those topics and problems that require interdisciplinary solutions and have social
relevance, which is true for issues regarding sustainable development.

In the workshops, pundits can represent different aspects and/or perspectives on
the chosen topic. The group work and the discussions in the parliamentary debates
encourage students to elaborate the relevant issues and form an opinion for them-
selves. The political simulation game in itself can be easily adjusted to different
states or countries. Depending on the constitution of the respective administration
level studentsmight need to take on different roles “to have the right” to propose bills.
No matter what roles students take on and how the legislation process is organized in
the political simulation game it is important to have the reality check so that students
learn about the real political system they are simulating.

As emphasized before the authors consider the course a success and would like
to encourage others to try new unconventional approaches in their teaching as well.
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Methods of Transdisciplinary
Collaboration Within Sustainable
Research and Development Projects

Andrea Heilmann and Hardy Pundt

1 Introduction

In 2015, TheUnitedNationsMember States adopted the 17SustainableDevelopment
Goals (SDGs, see UN 2018). They provide a framework of aims and measures for a
better and more sustainable future and should be achieved by 2030. The SDGs are
interconnected and therefore partnerships of different groups and people, scientists,
as well as non-scientists, on different levels are required. Research and develop-
ment, however, require the cooperation of actors from various scientific disciplines
and practitioners from a broad range of sectors. The involvement of stakeholders
and practitioners has become additionally important due to the need for sustain-
able concepts on the one hand, and their concrete implementation on the other. The
collaborativework of scientists and practitioners on real life problems is referred to as
transdisciplinary research (TDR). TDRmust be differentiated from interdisciplinary
research, which is referred to as an interaction between two or more disciplines.
TDR appears to be a pathway to sustainability because it integrates scientific exper-
tise and practical needs, as well as legal regulations and rules. All these aspects must
be considered, if decisions are envisaged that are accomplishable in societal frame-
works. Establishing this as a basis, the collaboration between universities and other
societal institutions and organizations, namely TDR, becomes a necessity to achieve
sustainable solutions for a great variety of problems.

Schulte and Heilmann (2019) conducted a literature review and analyzed several
definitions of TDR. Finally, she defined TDR as a combination of Pohl (2011) and
Cronin (2008):
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In transdisciplinary research the research activities are defined as those that deal with a life-
world problem within an interdisciplinary team. The researchers are working in cooperation
with people who are affected by this lifeworld problem - the stakeholders - who provide
the necessary practical knowledge and are involved in the research process. The intensity
of cooperation depends on the type of project and can therefore be subject to fluctuations.
In the course of this cooperative research, it is possible to create (transcend) an amount of
knowledge and understanding that goes beyond the various disciplines, which is used to
solve the problem or that can make a positive contribution to coping with future problems
(knowledge platform or knowledge unit).

Bergmann et al. developed a guideline for TDR, in which they mention the
following five criteria of transdisciplinary research projects (Bergmann et al. 2005,
p. 15):

1. Reference to everyday problems and questions
2. Working in interdisciplinary research teams
3. Inclusion of relevant practical knowledge
4. Integration of the knowledge gained in the disciplines and practice
5. Formulation of new questions or solutions in order to bring the gained insights

into practice and science

TDR is usually a long-lasting process during which researchers and stakeholders
cooperate closely. A continuous evaluation of such processes is necessary to guar-
antee quality of results. The process can be divided into four phases: the input
phase, the throughput, the outcomes and output and the outcome and impact (Schulte
and Heilmann 2019). Every phase includes different criteria, although the criterion
sustainability is an indispensable part of every phase. This illustrates the point that
TDR is a relevant tool to implement the SDGs within the society.

TDR-related research and development can be carried out based on different
methodological approaches such as ThirdMission, Citizen Science and Living Labs.
These approaches have been seen as independent methods so far. One outcome of
our research carried out over the past few years has been that instead of focusing
on only one procedure, a combination of the approaches can contribute significantly
to a sustainable implementation of measures that were derived collaboratively. In
order to develop a long-lasting decision support methodology, it is therefore neces-
sary to determine the specific characteristics of the above-mentioned approaches. In
the following sections these methods are presented, compared and an application
example for the implementation of the SDG 13 “Climate action” is given.

2 Description of Approaches for Transdisciplinary
Research and Development

First, the three approaches introduced before will be explained briefly aiming at
laying a foundation for the following sections.
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Third Mission

The term “third mission” has been defined by different authors covering several
aspects. Schulte et al. present a definition of Third Mission, which is mainly
influenced by the definition of Pasternack and Zierold (2015), but it is more specific:

Third Mission is defined as a university’s activity, which fulfils the following requirements:

It is related to university’s core processes - teaching and research - or their strategic aims.

making use of the university’s resources, e.g. professors, students or rooms.

shaping the university’s non-academic environment, e.g. by cooperative activities with non-
academic agents.

This definition is accepted within the framework of this article. Universities have
a variety of options for Third Mission activities. These include student projects, joint
workshops or further training as well as specific (disciplinary or interdisciplinary)
research projects. The projects are often of short duration, and locally linked to the
university’s region.

Citizen Science

Citizen Science is a form of participation which integrates people who do not work
solely in science but participate in scientific processes. The EuropeanCitizen Science
Association specifies this research method as a flexible approach that can be adapted
to different circumstances and disciplines, but should take ten fundamental princi-
ples into account (ECSA 2015). Bach et al. (2017), classify citizen science projects
depending on the type of participation into:

Co-design: Citizens are involved in the research process from the beginning,
i.e. a joint project planning and implementation, which can lead to shared
responsibilities.
Co-production: Citizens work under the guidance of scientists in the research
process (e.g. data acquisition and evaluation).
Virtual participation: Large amounts of virtual data are gathered, for example,
via crowdsourcing or distributed sensors. In addition to recording, citizens often
take responsibility for the evaluation of digital data.
Educational projects with elements of original research: Beside new scientific
results, the implementation of the knowledge takes place in close cooperation of
researchers and citizens.
Autonomous research: This encompasses all activities of individuals or interest
groups who generally conduct independent research without any institutional
connection. Support can be given, for example, by providing scientific resources
(e.g. laboratories).

Depending on the degree of participation, the amount of time and resources
required is higher compared with Third Mission activities.
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Living Lab

Living Labs are generally understood as an infrastructure that enables and favors
a user-centered research methodology. According to a general understanding, the
living lab approach (also often referred to as real-world laboratories) comprises a
user-friendly, real-world research environment in which not only science, business
and organizations carry out research and development together, but above all, users
themselves take over an active role in the innovation processes.

Definitions of living labs are based on several publications. Specific requirements
were developed as part of a pilot project by the European Commission named
“European Network of Living Labs (ENoLL)”. Based on the results of the network,
a methodological manual containing five main elements was developed (Malmberg
2017):

Multi-method approaches • Use of diverse methods, adapted to the respective question

User engagement • Participation from the start

Multi-stakeholder participation • Broad stakeholder participation, which includes
representatives of the private and public sectors as well as
academics and citizens

Real-life setting • Implementation in a real-world environment

Co-creation • Equal involvement of users in the process by not being the
subject of the investigations

Living Labs represent the most comprehensive approach in relation to the imple-
mentation of transdisciplinary research. They are carried out over a long period of
time, often in a relatively large area. Their focus is not only on the development but
also on the testing of new solutions. This requires the provision of more extensive
resources compared to the approaches described before.

Analysis of the approaches

Based on Bergmann’s criteria (2005, p. 15) and on the afore-mentioned approaches,
the following table was drafted. It can be used as a decision support tool in the sense
that it enables users to select the appropriate approach for their specific projects.
Based on the criteria mentioned in the rows it is possible to assess which criteria play
more or less important roles.

Comparing the approaches, it becomes clear that the cooperation of actors from
science, practice, aswell as citizens, is the commonground for developing sustainable
problem solutions (except for interdisciplinary research). In addition to the criteria in
Table 1, the different requirements regarding the spatial, resource und time framework
need to be taken into consideration. Aiming at supporting the implementation of the
SDGs in a collaborative, TDR-based approach, the criteria, even if they are discussed
separately in Table 1, have to be merged. This will be illustrated using a concrete
example which is presented in the next section.
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Table 1 Degree of fulfillment of TDR-related criteria using different methods

Criteria Living lab Citizen science Third mission Interdisciplinary
research

Everyday problems
(1)

+++ +++ ++ +

Interdisciplinary
research teams (2)

+++ +++ + +++

Relevant practical
knowledge (3)

+++ +++ + o

Integration of the
knowledge (4)

++ ++ ++ ++

Formulate new
questions (5)

+++ ++ + ++

o … none, +…weak, ++ middle; +++… strong consideration of the criteria

3 Application of the TDR Approaches in the Field
of Climate Adaptation

3.1 Climate Adaptation as a Case Study

The UNFCC stated that “Adaptation, in the simplest terms, refers to the actions
that countries will need to take to respond to the impacts of climate change that are
already happening, while at the same time preparing for future impacts. Successful
adaptation activities also call for the effective engagement of stakeholders - including
national, regional, multilateral and international organizations, the public and private
sectors, and civil society and the management of knowledge for adaptation at each
step” (UNFCCC 2017).

The quote clearly hints on the need of transdisciplinary research in this area
thus aiming at strengthening resilience and adaptive capacity concerning climate-
related hazards. This corresponds with the implementation of the SDG 13 (“Climate
Action”), but climate adaptation is also relevant for other SDGs like SDG 14 and 15,
or SDG 6.

The Harz University of Applied Sciences has carried out several transdisciplinary
research projects in the field of climate adaptation in a specific pilot region. The
pilot region is the administrative district of Mansfeld-Südharz situated in the south
of the German federal state of Saxony-Anhalt covering an area of nearly 1450 km2.
Land use in its rural areas is dominated by agriculture and forestry. The following
case study can serve as an illustrative example for the complex interaction between
the different approaches mentioned in Table 1. The study shows that the application
of only one approach is not sufficient for the decision on and implementation of
measures that should be achieved according to the SDG 13, “Climate Action”.
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3.2 TDR Methods Applied in Three Projects Aimed
at Climate Change Adaptation

The administrational authorities of Mansfeld-Südharz have been working on local
climate change adaptation measures since 2011. The work has been carried out
during three phases. The goal of the first phase (project “Klimpass”, 2011–2012)
included the compilation of a local adaptation strategy. Interdisciplinary research,
Citizen Science as well as Third Mission Activities were applied. Within the second
phase (project “Klimpass-Aktiv”, 2013–2016), the advancement, implementation,
and evaluation of specific adaptationmeasureswere envisaged. This phase comprised
several activities based on interdisciplinary research, Citizen Science as well as Third
Mission Activities. The project “BebeR”, running from 2017–2020, is looking espe-
cially at the improvement of the existing methodologies for soil erosion vulnerability
assessment. BebeR fulfils the requirements of a Living Lab.

In all phases, the development of an interactive projectwebsite/platformconsisting
of vulnerability maps and an online discussion forum to enable information sharing
were key elements (Pundt et al. 2017, 2020). The interactive platform is based
on internet technologies such as Content Management Systems (CMS) and Web-
GIS (Geographical Information Systems). The website enables all relevant actors to
collaborate in different forms. In such away, thewebsitewidens effectively the oppor-
tunities of actors to participate and collaborate due to the integration of the advantages
of the different approaches mentioned before. To clarify this, some aspects of each
approach, identified as being relevant for the projects, will be described briefly.

Third mission was applied when researchers and students of the Harz University
and the Magdeburg University of applied sciences provided their specific knowl-
edge in different areas (e.g. climate adaptation, GIS, CMS, and others). For instance,
soil erosion rates were calculated using a simulation software. This was carried out
by researchers from from the water management department of the university in
Magdeburg. The results were included in the interactive website and thus formed an
effective discussion basis for workshops with stakeholders from local water manage-
ment, nature protection, regional planning, agriculture, and forestry. Students were
involved with project works addressing specific issues, e.g. the production of videos
about challenges of climate change in that particular region. Besides, members of the
university acted as coordinators and moderators between the different stakeholders.

CitizenScience includes the knowledge and expertise of stakeholders of the region as
well as local citizens aimed at involving these people in the development and imple-
mentation of climate adaptation measures. The interactive website and in particular
the online maps played an important role in this respect. Contingently, data captured
by citizens can complete the datasets and contribute to qualitatively better results.
In various cases, different actors (classified into stakeholders, e.g. representatives
from administrative authorities, forestry or agriculture, and citizens, e.g. members
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Fig. 1 Components of the project-website within the climate adaptation projects in the pilot region
Mansfeld -Südharz (Pundt and Heilmann 2020)

of NGOs, inhabitants of villages) provided knowledge that would not have been
considered without applying this approach. Figure 1 shows the overall collaboration
structure within the complex and long-lasting process of climate adaption in the pilot
region.

A further example of applying citizen science is the linkage of the website to
an external project that deals with capturing data on invasive species. Such new
species invade due to climate change. Data capture is carried out using a mobile,
smartphone-based app which enables users to directly send the data to a specific
website (e.g. www.korina.info). The results of this collaboration were included in
leaflets and videos produced by students, aiming at improving information provision
for local people. Referring to the definitions given above, these activities integrate
Citizen Science and third mission activities.

Living Lab—Amain goal of the BebeR-project was to develop and assess measures
which reduce the vulnerability of the pilot region in terms of soil erosion. This had to
be done under explicit consideration of the varying climate change-induced condi-
tions. A multi-method approach, integrating the three TDR approaches mentioned
before, was used in this project to achieve sustainable decisions. Therefore, the
interactive website was expanded, for instance, a multi-criteria analysis tool was
integrated. This multi-criteria analysis was utilized in order to prioritize possible
options for the minimization of soil erosion. This was only possible through the

http://www.korina.info
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active participation of the different actors from science and practice, thus assessing
results of simulations and analyses in workshops combined with field trips. In such a
way, the criteria for a living lab were finally met, e.g. the real-life setting and imple-
mentation in a real-world environment. Not only the scientifically sound concepts,
but also the practicability of the measures, as well as the resources that have to be
provided, were important needs defined by many stakeholders. They were always
taken into account.

4 Conclusions

The paper describes three approaches suitable to deal with the complex prob-
lems resulting from the implementation of the SDGs. An essential element of all
approaches is the transdisciplinary foundation. The approaches are known under the
terms Third Mission, Citizen Science and Living Labs.

Due to the multi-faceted problems provoked by climate change, these approaches
follow different goals, but each has specific advantages because they suggest to
work cooperatively in a transdisciplinary manner. Within the framework of a three-
phased project that was carried out at the University of Applied Sciences Harz, the
different approaches were briefly discussed. The experiences resulting from these
projects prove that TDR is an appropriate way to deal with the complex problems of
climate adaptation. Particularly, TDR is suitable to make collaboration of scientists,
practitioners, stakeholders and possibly citizens more effective and enables an all-
embracing view of problems, thus looking on them from diverse perspectives.

Describing the various methods, Third Mission, Citizen Science and Living Labs
should be investigated more deeply concerning their general suitability for the deci-
sion support of complex, multi-faceted problems. An important result of our projects
is that different approaches can be used simultaneously in one project. This is illus-
trated in the case studies. However, in order to integrate the individual methods in
one project, comprehensive coordination is required. This task can ideally be carried
out by a university due to its independent state, and the exclusive interest in scien-
tifically sound results. An important prerequisite for TDR is that the principles and
methods are well known and appreciated by all participating actors, the researchers,
the stakeholders, the citizens, and others.
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Universities as ‘Global Citizens’:
Reflections and Learning from a Project
on Female Leadership for Sustainable
Development of Fishing Communities
in Colombia

Valeria Ruiz Vargas, Alicia Prowse, and Lina Maria Barrios

1 Introduction

Research funding for projects in countries that are on the list of Official Development
Assistance (ODA)—a measure of flows of international aid—has increased in the
UnitedKingdom in recent years (UKRI 2020; Centre for Global Development 2019).
Universities have been working on projects through these funding streams that are
increasingly focused on sustainable development and the sustainable development
goals (SDGs). The SDGs have been developed by a consultative process spanning
nations across the globe (UN 2015). Sustainable development is a model with policy
relevance at international level (Estes 2010; Baker et al. 2005). However, sustainable
development has been criticised for representing the views of some communities
over the views of others (Andreotti 2016, 2014; Rajan and Thornhill 2019). For
instance, indigenous people’s worldviews or that of feminist political ecologists may
not fit into the economic growth agenda that is part of the SDGs: for example SDG
8, Decent work and economic growth.

With the range of perspectives that different human communities may value,
universities working on sustainable development projects in ODA countries, may
face ethical dilemmas (Stein et al. 2019) that are not necessarily taken into account by
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traditional ethical processes. One of these dilemmas is that sustainable development
research in the Global South funded by international aid can be seen as paternalistic
and neocolonial (Andreotti 2016, 2014; Rajan and Thornhill 2019). Therefore, trying
to avoid the pitfalls of neocolonialism requires an intentionally reflexive approach
from those responsible for the initial framing and implementation of projects.

Global citizenship is a framework that looks at ways of addressing social issues.
This is similar to the ODA related funding for universities’ research. However global
citizenship, especially its conceptualisation in recent years, brings together issues of
social and environmental wellbeing whilst critically engaging with a range of ‘polit-
ical’ communities such as indigenous communities or neoliberal western communi-
ties (Pashby et al. 2020). Therefore, global citizenship is an appropriate framework
to explore the intentions of universities and researchers in ODA countries working
in sustainable development projects.

Exploring the intentions of a university’s research involves researchers ques-
tioning the funding and conception of this research. How should universities take
steps to interrogate the framings of their international research projects in order to
‘decolonise’ the academy and to be congruent with a desire to do public good (Walker
and McLean 2013)? How do universities see themselves as ‘good global citizens’
while also seeing themselves as competitive businesses? These are questions that
have yet to be explored in the literature (Stein et al. 2019) and is the focus of this
paper.

As universities find their place on the global stage there have been moves towards
a more outward-looking perspective (Hudzik 2014). Although this could lead to a
conception of the university as an agent for global citizenship, one material conse-
quence has been an increasing tendency towards a competitive ‘globalised outlook’
(Engel and Sizcek 2018). This is often conceptualized as ‘internationalisation’ of the
university but is limited in its extent appearing to be self-serving rather than focussed
on public good (e.g. Friedman 2018), with national interest as the key driver (Engel
and Sizcek 2018). These authors thus conclude that based on their exploration of
university internationalisation strategies these “limit the possibilities of advancing
central tenets of global citizenship” (Engel and Sizcek 2018: 749).

Consideration may thus be given to whether, as Engel and Sizcek (2018) suggest,
global citizenship should be principally seen as an outcome of increased international
co-operative efforts or whether it is a motivational driver of these efforts. Although
UK higher education has been said to have an increasing audit culture (Erickson et al.
2020), which has helped to stifle engaged citizenship in its staff (Spooner 2017), it
is still possible for individual staff to be motivated by a sense of service.

Universities characterise two main areas of activity: education and research.
Funding of international research in the UK in recent years has been via the Global
Challenges Research Fund (GCRF), as part of theUK’sODAcommitment. However,
there is little information on the direct benefit to local actors versus the return to the
developed world (e.g. what proportion of funding returns to, or never leaves, the
UK).

It has been well-documented that in some sectors, the funding of local efforts
for self-help are routinely marginalised. For example, in humanitarian responses to
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emergencies only 0.2% of the overall funding response goes to local actors, even
though these are the people who are inevitably the first on the scene (Roepstorff
2019).

A university acting as a ‘global citizen’ might be expected to model an ethical
approach to funding of its activities in relation to its obligations to both ODA and to
its core purpose for public good. This could translate into a critical view of not only
what research is funded, but also on the ethics of the power relationships and the
uncritical use ofWestern paradigmsof knowledge that are inevitably self-reproducing
(Dawson 2020). In practice that might mean that the university as an organisation,
“promotes critical understanding of how we can think and act without prejudice in
our diverse and interconnected world” (Mansouri et al. 2017: 5).

These issues frame the reflections of three researchers from a UK institution who
devised and conducted a research project funded by the UK DfID via the Global
Challenges Research Fund.

2 Project Background

2.1 Project on Sustainable Development and Women’s
Leadership

The research project was funded by GCRF and carried out in Colombia, one of the
ODA countries. Women leaders belonging to fisher associations were selected by the
regional federation (Federacion de Pescadores, acuicultores y Agricultores del Canal
del Dique-FEPASACADI) via a meritocratic selection process to allocate 24 places
for a residency, representing more than 30 associations. During the residency, the
researchers gave a general background on concepts related to participatory research,
biodiversity and sustainability (e.g. tragedy of the commons), sustainable develop-
ment goals (SDG) andAichi targets, followed by activities that allowed researchers to
gain feedback on participants’ perspectives on these topics. The women leaders and
researchers explored together the meaning of female empowerment and networking.
They also explored how they could use their strengths as women leaders in the area
to promote innovative projects and entrepreneurship in their areas of interest. The
women leaders acknowledged that they benefited from the project in the way they
wanted to benefit, dependent on their level of participation. Researchers reflected on
their teaching, learning, and research experience during the planning, execution and
analysis of the project. The researchers also encouraged women leaders to reflect on
their journey from the beginning to the end of the residency.

One key idea that the researchers kept in mind was that although ‘development’ is
typically predicated on a oneway flow of knowledge and values from the ‘developed’
to the ‘less developed’ nations, (Stein et al. 2019) this can lead to the reproduction
of epistemic and economic dominance even within higher education partnerships
designed to address this.
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2.2 Community Based Participatory Research

Community based participatory research (CBPR) is a type of qualitative research
(Kesby 2005) that provides structure and mechanisms for collaborative and rigorous
research, using traditional or new methods, but with a community focus (Horowitz
et al. 2009). In CBPR community members and researchers contribute equally
and recognise each other’s experience, there is trust, collaboration, shared decision
making, and shared ownership of the findings, with acquired knowledge that bene-
fits all partners. The partners commit to long-term research relationships, and aim
for local capacity building, systems development, empowerment and sustainability
(Horowitz et al. 2009). The community benefits by enhancing their empowerment,
co-learning with scientists, informing the wider community of organizing efforts,
and linking research to policy action (Balazs and Morello-Frosch 2013). There are
several levels of CBPR, from a basic level where the community are study partici-
pants, the design is arranged by the researchers and results are socialised with the
community, to a higher level in which the community are partners in the research
and highly involved throughout the process, from conception of the project, data
collection, fundraising, publication and ownership of results (Balazs and Morello-
Frosch 2013). In all the levels the community is recognised as a unit of identity, but
higher levels of collaboration imply longer times of execution and complexity, to
ensure relevance of research, rigor, and maximum reach to stakeholders (Balazs and
Morello-Frosch 2013), which may not always be possible to achieve. Examples of
CBPR with native communities in Latin America have proven to be a very effective
tool to collect, analyse and monitor environmental conditions and promote sustain-
able use of resources within the community (Oldekop et al. 2012; Saavedra et al.
2016).

Research question: what could the three UK based researchers learn about
researcher motivations towards designing and implementing international sustain-
able development projects in the context of the public good/global citizenshipmission
of higher education from a project in the Colombian Caribbean?

3 Methods

The research design for this study was based on reflective practice in teaching and
learning (Brookfield 2002) and research (Chiu 2006; Wilson 2007; Nicholls 2009).
The practical element that led to the reflection was a participatory research project
focused on women’s leadership in fisher communities in the Dique Channel region
of Colombia (Barrios et al. 2020). The whole research project was done over the
course of eighteen months (August 2018 until December 2019). The 31 participants
(including the researchers) spent 6 days/5 nights in residential fieldwork in a working
farm in the Dique Channel, Colombia. During the design of the research project and
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preparation of the residential fieldwork, the researchers started to develop a reflective
dialogue (Chiu 2006; Wilson 2007; Nicholls 2009).

Reflective methods are important in participatory research. This is because they
help researchers to become aware and include a wide range of voices and perspec-
tives (not only the most prominent) from the participants as well as from them-
selves (Chiu 2006; Wilson 2007; Nicholls 2009). Brookfield (2002) provides four
lenses for critical reflection (originally designed for community college learning
and teaching experiences), which are: autobiographical experiences of learning,
the learners’ eyes, our colleagues’ experiences and the theoretical literature. The
researchers used these lenses to help orientate reflections. In this reflection, the three
researchers conceptualised themselves as learners.

This reflective process was highlighted by the discussions about ethical approval
for the project. During the fieldwork, the three researchers met every night to reflect
on the day and made any changes required for the subsequent days of data collec-
tion. During these meetings the three researchers developed their reflective dialogue,
making notes of key aspects to be further discussed.

After analysing the data collected during the fieldwork, writing and submitting a
paper to an academic journal (Barrios et al. 2020), the researchers met to record a
final reflective dialogue. In preparation for this dialogue the researchers read their
individual and collective reflective notes written during the research project. The
dialogue was driven by the researchers’ questions to each other. In this respect it
was similar to an unstructured interview. However, the three researchers acted as
interviewers and interviewees simultaneously. Thewhole dialogue (55’28” long)was
audio recorded and divided in three. Each researcher did a verbatim transcription of
about 18 min (i.e. a third of the whole audio recording).

The three researchers triangulated the results of the data analysis whilst engaging
in a process of self-reflection to acknowledge the biases inherent in their own research
personas. Thus, the three researchers coded the whole reflective dialogue indepen-
dently. A framework was developed throughout the research project whilst having
the reflective dialogues. The framework included four main aspects:

1. Researchers perceptions of power relations between the researchers and theDique
Channel participants.

2. Agency of the researchers as perceived by themselves
3. Identity of the researchers as perceived by themselves.
4. Interactions between 1, 2 and 3.

The first stage of coding was done assigning text to a unit of analysis for aspects 1,
2, and 3 of the analysis framework and to identify themes. The second stage focused
on the 4th aspect to analyse the interactions between 1, 2 and 3. Each researcher
worked in stages 1 and 2 of the data analysis independently. The results were only
discussed once the two stages of coding were completed by all the researchers.

Researcher A: She defines herself as a multidisciplinary researcher. She started
to work in academic research before starting or completing her PhD. Her back-
ground is in music, arts and sustainable development. Researcher A has 6 years’
experience working in higher education. Her workload is focused on research with
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a small teaching load. Previously she was teaching music in further education (FE).
Her approaches to teaching have shifted over the years depending on the subjects
taught. In FE, whilst teachingMusic Theory and Solfege, she perceives her approach
as structured and teacher-led. When teaching contemporary music and sustainable
development she perceives her approach as more student-led, less structured and
holistic. Researcher A has a keen interest in power relations and the impact they
have on people professionally, personally and within inter- and intra-organisational
stakeholder networks in the education and research sector.

Researcher B: Researcher B is originally an ecologist, completing a PhD on the
ecological impacts of an invasive non-native species. She has worked as a profes-
sional actor; teacher of English to speakers of other languages; woodland surveyor
for a national park; and collaborated in funded art/science projects. She has taught
undergraduate and postgraduate Biology and Research Methods. She now works in
a centre for learning and teaching at a university in the UK, working closely with
academic staff to enable them to develop their teaching practice. She has led projects
at the institutional level in global citizenship, student transition and personal tutoring.

Researcher C: Researcher C is a marine biologist with a PhD in tropical marine
ecology. Her work involves comparisons between tropical and temperate marine
environments around the world. In the UK she has worked in four leading universi-
ties, teaching and supervising students (bachelor-Ph.D. levels) on topics related to
marine biology and ecology. She coordinated the Newton Fund project Fishing for
Life (www.pescandoparalavida.org) between 2016–2018, the base for the women’s
leadership project. In Colombia, she worked for the national marine research insti-
tute (coordinating research projects and a research line) and the Ministry of Defence
(as advisor for the Colombian Maritime Director and the Colombian representative
at UN-IMO). During the last 3 years she has coordinated several binational projects
(UK-Colombia). Her participation in Newton and GCRF projects has increased her
involvement in scientific-social research.

4 Results

The coding analysis showed 18 different themes identified as a result of the reflection
on the research experience with the women leaders in Colombia (Fig. 1), fromwhich
power relations, agency and identity are the most relevant to the aim of this paper.

4.1 Analysis of Power Relations (Symmetrical
and Asymmetrical)

The researchers’ reflections were characterised strongly by a consideration of power
relations.Abasic open coding showed that the researchers consideredboth symmetric

http://www.pescandoparalavida.org
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Fig. 1 Themes and connections between themes as mentioned by each researcher

and asymmetric power relations as being present (Fig. 1). Interaction with other
themes allowed for tentative connections to be drawn where themes appeared to link
to each other.

Symmetrical power relations were perceived to exist in relation to the experience
the researchers were having of both challenges and togetherness:

…we can talk at the same level, and at your level. I am at your level because we are in these
conditions together. There are things I can give you from my experience, not my knowledge
but my experience. There are things that I am willing to learn from you as well.

There was also the idea that some effort to equalise power relations needed to be
made by all and that a period of time might be needed to begin to achieve such a
goal:

…I think that yes, they would expect the power relations, because they were saying Dr
(researcher C), Dr (researcher C), and then with the time it was (researcher C), right? So it
is up to you… mmmh… It’s up to both sides, to be open for that communication.

There was a strong belief from the researchers that they had learned things that
could be brought back and enacted in their own practice - another example of the
way in which power relations at times, felt more equalised:
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one of the things that really struckmewas how alive theywere… theywere so…passionate…
and there was this kind of vibrancy in their being…

…I feel I learned from that a lot from themabout being really active students and self-driven…
managed to absorb that and I feel that I can bring it to the classroom here..

Asymmetric power relations were acknowledged by all the researchers.
Researcher C reflected that even though they had some similarities with the women,
they felt a power distance in terms of life experiences that might present a barrier:

…I am aware that I have travelled more than… That was not the point, I didn’t want to
remind them that I was more this or that. It would be pointless for what I wanted to do,
because then there is no communication…

All three researchers tended to link power relations to ‘structure’ as the researchers
largely created the structure and progress of the workshops. Researcher A also
acknowledged the possible existence of power asymmetries, reflecting not only on
the power that the women in the community might perceive in the researchers but
also in the wider notion of an admiration for the ‘foreign other’:

…actually I think that even with [colleague] there is a sense of [Researcher C] is really
powerful. They all see [Researcher C] as a powerful thing…she brings money she brings
professors…she brings knowledge, people who speak a different language… she brings and
to be honest, we still have this in Colombia ‘ooh foreigners, they are amazing…they do
things amazing.

These reflections on the nature of power relations as seen by these two researchers
were complemented by asymmetric relations as seen from the point of view of
Researcher B who experienced an unexpected difficulty in a dramatic shift of power
relations as they interacted with the women:

[I thought] what am I doing here, why should they listen to me, what do I have to offer,
really? And it felt like I had nothing to offer. At that moment I had nothing to offer and…I
thought they were looking at me and they were going, you don’t have anything to offer
us…Because their lives are so different… there was a gulf, there was a big gulf between us
and I, I couldn’t cross it really.

For researcher A, power relations were linked to agency, identity, service, vulner-
ability and blending in. For researcher B, power relations were not linked to any
other theme apart from structure. For researcher C, power relations were linked to
themes such as agency, identity, service, respect, institutions, structure and commu-
nication. These differences in the way in which power relations (the most important
theme identified by all the researchers) linked to other themes, highlights the different
perceptions of each researcher about the interaction with the community. Thus, in
order to understand the links, it is important to describe the other main themes.

4.2 Agency

Agency was crucial for the researchers’ learning in the Dique Channel project.
Here we use a definition of agency as “the socioculturally mediated capacity to
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act” (Ahearn 2001. p. 112). This suggests that the capacity to act varies in relation
to the social and cultural environment in which the action occurs. The researchers
emphasised agency as a key factor in the development and implementation of sustain-
able development projects (Fig. 1). During the reflective dialogue, the researchers
thought that their common agency was linked to power relations, active learning,
communication, multiple opportunities, empathy, blending in, vulnerability and
identity.

However, each researcher linked agency to different themes (Fig. 1). Indeed,
agency had the same or fewer interconnections to other themes than active learning
and communication for researcher B, and the same or fewer interconnections than
service, gratefulness or empathy for researcher C. The researchers discussed that
active learning requires agency of the learners to actively engage in learning (see
Fig. 1). In addition, in participatory research all participants involved (including
researchers) could be in a learning mindset.

Sustainable development projects involving universities based in theGlobal North
and local communities based in the Global South are likely to be subject to historical
power relations potentially mirroring neocolonialism (Andreotti 2016). Although it
is not always possible to avoid these power relations, the three researchers tried to
address this issue by using reflection throughout the project. The three researchers
believe that acknowledging power relations and finding ways to balance them is
a crucial element for the successful implementation of sustainable development
projects involving academia and communities. Agency therefore plays an impor-
tant role in addressing power relations and throughout the project the researchers
reflected on the power relations and discussed ways to balance them. One approach
includes a focus on learning rather than teaching and combined with participatory
research this can be a tool to help address power relations. However, power relations
may often be present in research deemed ‘participatory’.

In this particular case, shifting the focus to learning rather than teaching could be
done by setting out to learn from and with the Dique Channel Leaders. This might
feel more natural for some researchers than for others.

Researcher A: hopefully we have managed to create a balance. Because I think I am the
opposite of paternalistic, just throw yourself to it and then you can do it…I am a bit too
much like that: I throw you there, you deal with it. Whereas researcher C is a lot more
structured and you accompany people in the process and maybe I am too much of throwing
people and maybe you are too much of …

Researcher B:… leading

Researcher A: or showing the way..

Researcher C: Or I am deductive and you are inductive…?

Researcher A: oh no…

Researcher B: oh Maybe…yeah.. that’s so interesting

Researcher A: I don’t get it.. tell me about it

Researcher C: I was thinking about my lectures and passions and things.. why it works
here but does not work there…but and I was thinking I give examples and examples and
examples and I am telling them so they can do it in different ways…here we were trying
different methods we were saying you need to find your journey…and how you can do it
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from here and here….And nowwith structure and I remember frommy PGCE and theywere
pushing me pushing it…and thinking how to be more inductive and they were telling me ‘in
an activity…talk less and do less and let them find out more and more’… and eventually I
was feeling at the end of the lecture ‘oh this is rubbish’ and the feedback from the people
was ‘Wow that was so awesome’ and What? really? honestly??!’

Researcher b: That’s amazing… because you were letting go…

Researchers can also use their agency to take action to balance power relations.
For instance, the researchersmentioned approaches they used to try to blend inwithin
a group for example, through showing their own vulnerabilities and communicating
empathy so that unequal power relations could be mitigated. It was challenging for
one of the researchers not being able to fluently engage in Spanish with the rest of
the participants which affected their own sense of agency, whilst also, potentially,
equalising power relations.

4.3 Identity

The researchers used a poststructuralist approach to consider their identities as socio-
cultural phenomena where “social actors claim, contest, and negotiate power and
authority” (Bucholtz and Hall 2008; p. 154). In this way, identity is seen as a social
action that agency can achieve, with interaction being an important component. The
researchers’ identitieswere thus engagedwith in amultidimensionalmanner. Identity
can be considered as rooted in interaction. Agency, identity and power relations are
profoundly interconnected but are reflected on here in the context of each researcher
and their professional experience.

In the case of researcher B, identity was linked to institutions, agency, service and
active learning. For researcher A, identity was linked to power relations and institu-
tions. Researcher C did not link her own Identity to other themes (see Fig. 1). The
following extract indicates how the researchers linked their identities with contexts
in the global south and global north:

Researcher A: Maybe academia (in the developed world) does something to the beings …
which is about separating those things.

Researcher B: It does exactly that, it puts it in a box doesn’t it? That’s why those women
[the colombian communit] weren’t in the box…that’s why you got that kind of passion in
the classroom because they weren’t separating out the academic self and their real human
self. They were together.

Researcher A: Because separating [identities] helps you create more power relations
maybe…

Researcher B: Or it helps people recognise which bit of you they can gain power over…
so they can gain power over the academic because they’ve got the hierarchy, they’ve got
the institutional hierarchy, they’ve got the teaching hierarchy … I am the teacher you’re the
student, so those hierarchies reveal if you’ve managed to identify if you’ve got the academic
side or if you’ve got the whole person…or you don’t know how powerful they might be, or
they might have all sorts of powers that you know nothing about.

Researcher A: But it’s very scary to look at them because suddenly you’ve got to…
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Researcher A: You do whatever… I don’t know if it’s tough love… I feel that I really left
the group because I was ill [This refers to a WhatsApp group where the researchers and
the women leaders had discussions and shared information. The group was created after the
residency. Researcher A left the group due to a period of illness] I didn’t come back to the
women’s group because I feel I need to let them go and I feel they need to find their own
thing and maybe at some point we can come back but it is time for them to go and do their
thing, and I feel that I don’t want to intervene in that process…they are powerful enough
to go and do their own thing …I feel hopefully they are at that stage… and if they need
something they can come to us rather than us asking them if they need something.

Researcher B: Hmm definitely.

Thus, whilst agency was discussed extensively in the reflection, identity seemed
to be a theme that was not as developed for the three researchers. Due to the funders’
requirements the project had tight time constraints. Therefore, it is possible that
the researchers were focusing more directly on agency because they had to make
decisions and take action in short periods of time. This focus on practicalities and
logistics may not have left enough space for reflection in other areas requiring deeper
thinking, such as identity. As outputs are measured, at least in the UK, not only for
their quality but also for their quantity, developing reflection on researchers’ identities
and their links to agency and power relations, might be difficult.

5 Discussion and Conclusions

The results showed that the researchers were able to discern specific learning about
their ownmotivations towards designing and implementing international sustainable
development projects in the context of the public good/global citizenship mission of
higher education.

5.1 Agency and Identity and Their Links to Asymmetrical
and Symmetrical Power Relations

The researchers agreed that their agency was a fundamental concept linked to power
relations and through agency, some neo-colonial approaches could be avoided.
However, trying to avoid neo-colonial approaches is not enough. Asymmetrical rela-
tionships were still present and historically, paternalistic characteristics of human
interactions are difficult to break (Stein et al. 2019). All three researchers were able
to recognise at least some of their own conscious power differentials manifesting as
asymmetric power relations, as seen in Sect. 3. Awareness of this is however, only
the first step and efforts to mitigate possible asymmetries in power relations should
be considered. Stein et al. (2019) highlight the reproduction and retrenchment of
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economic and epistemic power relations that clearly exist between the global north
and the global south, with epistemic dominance of a eurocentric curriculum, and the
still remote notion that the global north might actually have things to learn from the
global south.

The researchers agreed that the awareness of one’s identity played a crucial role in
the design and implementation of the sustainable development project in the Dique
Channel. The researchers also felt that this could potentially be the case in other
projects that try not to engage with historically ingrained power relations between
the Global South/Global North power but to create a more balanced dialogue. The
discomfort felt, for example, particularly by Researcher B was, as Andreotti (2016)
discusses, a discomfort and challenge to a frame of reference and worldview that
is inevitable if we continue to ask searching questions regarding our own motiva-
tions—in fact, if we do not experience some discomfort, one could argue, we are not
challenging ourselves sufficiently.

5.2 The Role of HE as Global Citizen, Considerations
and Potential Impact

Accountability in higher education institutions in the UK is increasingly linked to
measurable results (Schmidt and Günther 2016). For colleagues in research active
positions, this is linked to thequantity andquality of research,with a tendency towards
focusing on the quantity rather than the quality (Schmidt and Günther 2016). This
means that research projects are ruled by strict time constraints. Therefore, the time to
reflect and build awareness around researchers’ identities is limited. Also, reflection
around researchers’ identity is not common practice in all research approaches, or in
all disciplines.With sustainable development requiringmultidisciplinary approaches,
reflection on researchers’ identities and motivations may not always be necessarily
part of these projects.

One possible way to ensure that this type of reflection is embedded throughout a
project, is to include this in the design of the research. Andreotti (2016) devised a
pedagogical tool for critiquing paternalistic and ethnocentric soft global citizenship
approaches to education for international development. The tool was designed for
education for a critical global citizenship, and could be used to interrogate the moti-
vations and reflections of the researchers involved in a ‘service learning’ project. The
tool asks the user to consider seven patterns of engagement and representation: hege-
mony, ethnocentrism, ahistoricism, depoliticisation, self-serving attitudes, simplistic
solutions, and paternalism. It provides questions to interrogate the attitudes of the
user to each of these and asks whose knowledge is being privileged.

One of the main problems for universities in developed countries (representing
Higher Education and Research) when working with communities in developing
countries (Global South) is how to engage with the communities in International
Experiential ServiceLearning -IESLandGlobalCitizenshipEducation-GCEwithout
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becoming one more example of the typical neo-colonialist (we, the powerful), hege-
monic (we, the universal knowledgeable people), ethnocentric (we, the good, moral
and desirable whites from the north), a-historicist (we, forgetting local history when
addressing problems), de-politicist (we, forgetting the imbalanced power relations),
self-focus (our self-affirmation and CV building), and paternalistic (we the helpers
for these poor souls) organisations that have passed by the area in the past, getting
plenty of information and leaving nothing meaningful for the community (Andreotti
2014, 2016).

This kind of structured global citizenship assessment could be part of the forma-
tive assessment of sustainable development projects from the outset. Through this
assessment, researchers could reflect and aim at working towards global citizen-
ship ‘otherwise’ (Andreotti 2015) and critical global citizenship by recognizing and
surfacing their neo-colonial and soft global citizenship. This could provide aware-
ness of our own neocolonial and paternalistic assumptions and behaviours and would
not only improve the outcomes of the projects in terms of equality, but also may
encourage change in and around us.

Researchers in international projects could thus pursue a position of ‘constant
vigilance and compassion’ in order to recognise patterns of complicity in perpetu-
ating past colonialisms and oppressions. Researchers’ attention to their agency in the
project would be regularly and critically interrogated, using this kind of framework.
To attempt to equalise power relations is a complex and difficult path to tread and
risks opening up new inequalities. Treading carefully is perhaps the best we can do.

As we realize our wider complicity and vested interests in social hierarchies and principles
of separability the auto-pilot position is to reproduce these same patterns precisely while
declaring our innocence or transformation (Andreotti 2015: 224)

Another approach could come from the reflection of researchers who, like some
of the authors of this paper, grew up in developing countries, but have lived and
worked in a developed country for decades. The process ofworkingwithmarginalised
communities in Colombia has allowed them to understand that in order to engage
with the local communities they need to go and live (at least temporarily) with their
everyday needs (how to access the area, how to adapt to normal working days under
local weather conditions, local food, culture, wages etc.), as well as the benefits of
living in the area (access to more ecosystem services and quality of life) to identify
opportunities for local community development. More than “feeling responsible for
changing or saving the world there” (Andreotti 2014: 22), or assuming that the
developed world is “better”, the question is how to improve the local conditions
and make the most of the benefits that those conditions offer to local communities,
from their own perspective, without promoting our “developed country” beliefs as
universal. The collaboration then works when both sides (universities in developed
countries and communities in developing countries) understand thatworking together
allows them to identify more opportunities and more solutions to problems.

Rather than sympathy or pity from the “developed”world (Andreotti 2014), devel-
oping countries could be acknowledged as offering a service urgently needed: more
natural resources (forests, rivers, mountains, seas) with greater and richer services
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(agriculture, recreation, tourism, culture, fish stocks,minerals, etc.). These ecosystem
services are degrading due to themistakes alreadymade. Communities in developing
countries are inheriting these treasures, and it is everyone’s responsibility to respect
them. Under this principle, everybody may benefit in the long term and work as
equals. Or as the Kogis in Sierra Nevada-Colombia suggest (Edwards 2010: 18–
19): the native communities in the south are the Big Brothers who are waking up
to support the Younger Brothers (western societies and developed countries) to stop
destroying the natural world. This type of approach could promote a more realistic
focus and promote a more democratic global governance and sustainability (Huckle
and Wals 2015).
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Geography of Food Summer School:
International Exchange for Sustainable
Food Value Chains

Isabel Jaisli, Roman Grüter, Bernadette Oehen, Marina Pintar,
and Umesh Kontrakere Basegowda

1 Introduction

Providing regular access to sufficient, safe and nutritious food for a growing popula-
tion without depleting natural resources is one of the key challenges of the twenty-
first century (Folke et al. 2016; Steffen et al. 2015). The current global food system
has caused serious negative environmental impacts through changes in land use and
intensive production of food and feed. It has contributed to the crossing of several
planetary boundaries that attempt to define a safe operating space for humanity,
including climate change, soil degradation and contamination, the destruction of
natural ecosystems, biodiversity loss, depletion of freshwater resources and water
pollution through excessive fertilizer and pesticide inputs (Campbell et al. 2017;
Springmann et al. 2018; Steffen et al. 2015). At the same time, the different forms
of malnutrition still either persist or are increasing. More than 820 million people
in the world are undernourished and over 2 billion people suffer from micronutrient
deficiencies, while about 2 billion adults are overweight (FAO 2019a).

The strong interlinkages and interdependencies with society, the environment and
the economy (Ericksen 2008)make the food system a key driver of sustainability. The
United Nations’ Sustainable Development Goals (SDGs; Rosa 2017) acknowledge
the major importance of our global food system for a sustainable society. Explicitly
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highlighted in SDG 2 ‘Zero Hunger’ but also implicit in all other goals, is the fact
that the food system is key to a sustainable future of human kind (FAO 2019b).

The current situation calls for urgent changes in the way food is produced,
processed, traded and consumed. The design of sustainable food value chains
(FVCs) can offer pathways to fight poverty and malnutrition and to reduce envi-
ronmental degradation (Neven 2014). Citizens and experts in public, private and
non-governmental organizations are called upon to develop innovative solutions to
meet these challenges and thus to contribute to the implementation of the SDGs.

Universities play an important role in educating future decisions-makers to design
sustainable FVCs and take part in shaping a sustainable global food system. They are
therefore challenged to adapt their existing educational formats in order to qualify
students for sustainability transformation. For transforming food systems, an under-
standing of the full FVC and its complexity is needed, aswell as the ability to collabo-
rate across disciplinary, national and cultural boundaries.Moreover, as pointed out by
Caniglia et al. (2017, 2018), connecting higher education institutions from different
parts of the world is key in order to address global sustainability problems.

The question arises as to how educational programmes must be designed to effec-
tively contribute towards intercultural education for sustainability. A list of quality
criteria for international sustainability education is provided by Wiek et al. (2013),
which includes the following five aspects:

• cross-cultural education
• context-specificity of sustainability problems and potential solutions
• capacity-building in complex problem-solving
• interdisciplinary approach to sustainability problems and potential solutions
• teamwork in cross-cultural settings

This paper presents the ‘Geography of Food’ educational programme as an
example for sustainability education through intercultural exchange. It was initiated
in order to educate young researchers and future decision-makers from around the
world in designing sustainable FVCs. The programme not only focusses on knowl-
edge transfer and participatory problem-solving approaches, but also acknowledges
the importance of international exchange to facilitate joint learning and experience
capitalization. For this purpose, it has been realized as a blended learning course
including e-learning, individual case studies and an international summer school.

After presenting our experiences and learnings from the three-year programme,
wewill conclude by discussing its quality based on the criteria provided byWiek et al.
(2013). Building upon experiences and theories concerning sustainability education,
the results provide a concrete example of how universities can educate those who
will ultimately instigate change and are able to contribute towards the transformation
of the global food system by designing sustainable food value chains.
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2 The Geography of Food Education Programme

2.1 Background and Goals

The programmewas initiated by researchers and lecturers of the Zurich University of
Applied Sciences (ZHAW) and the Research Institute of Organic Agriculture (FiBL)
with the idea of developing a new international summer school in the area of sustain-
able food systems for students of the ZHAW’s Environmental Engineering Bachelor
degree. With the goal for international exchange during the summer school, further
partners were sought and found with the University of Ljubljana in Slovenia and the
University of Agricultural Sciences Bangalore (UASB) in India. Both universities
were interested in participating in the programme and offering participation in the
summer school to their students.

The programme was designed with the fundamental objective to provide young
researchers and future decision-makers in politics, business and society with
specialist skills in ‘designing food value chains to foster the Agenda 2030’, but
also to enable them to change perspectives and to work together interculturally. To
achieve these objectives, the following key elements of the new programme were
identified:

1. Provide students with fundamental knowledge about sustainability in the food
system and the relevance of FVCs in the context of the SDGs.

2. Provide students with international exchanges that enhance their ability to
understand global challenges in different local contexts.

3. Offer hands-on possibilities to both learn about and solve sustainability issues in
real FVCs.

4. Initiate and reflect on intercultural and interdisciplinary teamwork.
5. Involve practitioners and other stakeholders from the food system.
6. Offer free educational resources that can reach and educate a wider public.

With the jointly developed concept, the Mercator Foundation Switzerland was
successfully approached for financial support. This did not only allow for the new
course to be developed and offered, but also for the provision of full scholarships for
students to participate in the programme. The concept was designed and funded for
a three-year period from 2017 to 2019.

2.2 Educational Concept

The thematic focus and title of the Geography of Food programme from 2017 to 2019
was ‘Designing Sustainable Food Value Chains to foster the Agenda 2030’. This
focus was approached from different perspectives, including economic, ecological
and social aspects, using the SDGs as guiding principles.

The course was designed with three closely interlinked and mutually reinforcing
phases:
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Phase 1: E-learning course, which is freely accessible online to impart expert
knowledge in the context of the SDGs and designing sustainable FVCs. The e-
learning can be used independently of the summer school.

Phase 2: Independent development of a mini case study from the country of
origin to share challenges and solutions from different parts of the world.

Phase 3: 10-day study period at one of the three partner universities for 30
selected students at bachelor and master level, including

a. excursions and inputs to illustrate local aspects in the field;
b. interdisciplinary and intercultural group work to develop new solutions for

selected FVCs;
c. presentation and discussion of the mini case study; and
d. testing and reflecting on intercultural cooperation.

Each year, the summer school took place at one of the three participating univer-
sities and was dedicated to one specific SDG including SDG 2 (Zero Hunger), 12
(Responsible Consumption and Production) and 15 (Life on Land) with special
relevance to the food system (Fig. 1).

For the overall programme, the following learning outcomes were defined.
Students were to acquire

• a deeper understanding of sustainability in the global food system and the
challenges it faces;

• applicable knowledge for the design of sustainable FVCs;
• a deeper understanding of the SDGs in the context of sustainable FVCs;
• the basics to develop future solutions for sustainable FVCs and to put them into

local contexts;
• differentiated knowledge of the respective focus topic (SDG 2, 12 or 15);
• the ability to understand global challenges in a local context (environment,

politics, society, economy) and to identify possible solutions; and
• intercultural competence for working in an international context.

Focus 2017: SDG 12
Responsible consumption and production / Switzerland

Focus 2018: SDG 2
Zero Hunger / India

Focus 2019: SDG 15
Life on Land / Slovenia
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Fig. 1 Overall structure of the Geography of Food education programme
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2.3 Course Phases and Content

Phase 1: e-learning
The first phase was designed so that students could acquire the basics for designing
sustainable FVCs with regard to the UN SDGs through self-study with e-learning
modules. The aim here was to level out the previous knowledge of students with
different backgrounds and to convey the important basics before students met and
worked together during the study period. Three e-learning modules were created for
the project and published online (https://sustainable-food.lsfm.zhaw.ch/). The course
included introductions to sustainability, FVC design and the Agenda 2030, and was
divided into three modules with two to four lectures (Fig. 2). Each module concluded
with a multiple-choice test to assess the successful completion of Phase 1. Details
on the development of the e-learning course are given in Mariani and Jaisli (2018).

Phase 2: mini case studies
Also prior to the study period, studentsworked independently on individualmini case
studieswhere they analysed a specific challengewith relevance to (a) sustainable food
systems, (b) the specific SDG of the year, and (c) the local context of the students’
background. The topic of the project was proposed by the students. The students
conducted their projects over a period of four months, supported by virtual coaching
by the project staff. Different methodologies were used, such as interviews, surveys
or literature reviews.

The goal of this phase was to encourage students to engage with challenges that
are specifically relevant in their own local environment. The results of the mini
case studies were summarized by the students in a poster and presented during
the study period. As a result, students were introduced to various challenges from
different regions of the world. Similarities and disparities were discussed during

Module 1: 
Understanding sustainability 

and food systems

•Lesson 1: Sustainability
• Lesson 2: The global food 
system: target state

• Lesson 3: The global food 
system: current state

• Lesson 4: Towards a more 
sustainable food system

Module 2:
Basics of sustainable food 

value chain design

•Lesson 1: Value creation in 
the food chain

• Lesson 2: Sustainable food 
value chains

Module 3: 
Food systems and the 

Agenda 2030

•Lesson 1: From the 
Millennium Development 
Goals to the 2030 Agenda

• Lesson 2: The Sustainable 
Development Goals (SDGs)

• Lesson 3: SDGs and 
sustainable food value 
chains

Fig. 2 Structure of the e-learning course Designing sustainable food systems

https://sustainable-food.lsfm.zhaw.ch/
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these sessions. After the individual presentation, students received structured peer
and expert feedback.

Phase 3: study period
In the summer following Phase 1 and Phase 2, the ten-day study period took place
at one of the three universities involved. During this time, students dealt with the
following challenge: ‘How should FVCs be designed to positively influence the
achievement of the UN SDGs?’ Each year was dedicated to a specific SDG with
special relevance for the food system, namely SDG 2 (Zero Hunger), SDG 12
(Responsible Consumption & Production) and SDG 15 (Life on Land) (Fig. 1). The
detailed content of each year’s programme was developed in cooperation with the
partner universities. This included different class activities, such as lectures, plenary
discussions, workshops and excursions. In addition, students worked in small teams
on concrete projects throughout the study period. Interdisciplinary and cultural diver-
sity were taken into account in the team composition. Cooperation in intercultural
teams was part of the learning objectives of the programme. In order to support the
team process, special exercises and input lectures for intercultural communication
were carried out.

The task of the teamprojectwas to analyse a specific FVCand to develop a concept
or strategy for improving the value chain in terms of its sustainability impact. For this
purpose, students collected and analysed data from literature, interviewed experts and
consumers, and discussed their ideas with coaches. For each team, several excursions
were organized to facilitate an exchange with value chain stakeholders. The result of
the project was presented at the final event of the study period. Each year, different
FVCs with special relevance to the location and the SDG were selected (Tables 2, 3
and 4).

2.4 Integration of Key Educational Elements into Course
Phases

The key elements of the programme as described in Sect. 2.1 were realized in the
three phases in order to achieve the proposed learning outcomes (Table 1).

3 Experiences and Learnings

3.1 Implementation

From 2017 to 2019, a total of 87 students from 20 different countries were able to
take part in the exchange. While the overall structure (Sect. 2.3) was followed in all
three years, a specific course programme was developed for each year, focussing on
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Table 1 Linking key educational elements and implementation phases

Key elements Phase 1 (e-learning) Phase 2 (mini case
study)

Phase 3 (study period)

Provide students with
fundamental
knowledge about
sustainability in the
food system and the
relevance of food
value chains in the
context of the
sustainable
development goals

Providing basic
knowledge on
sustainability, SDGs
and FVCs

Application and
consolidation of
knowledge in
individual case study

Input sessions during
study week

Provide students with
international
exchanges that
enhance their ability
to understand global
challenges in different
local contexts

Exchange of case
studies from different
locations and contexts
(poster presentation
and discussion of mini
case studies)

Intensive intercultural
collaboration on
concrete value chain
during team project

Offer hands-on
possibilities to learn
about and solve
sustainability issues in
real food value chains

Individual analysis of
concrete mini case
studies with local
relevance

Analysis of specific
value chain and design
of possible
improvements in team
projects

Initiate and reflect on
intercultural and
interdisciplinary
teamwork

Intercultural and
interdisciplinary
teamwork in projects

Involve practitioners
and other stakeholders
from the food system

Opportunity to connect
with value chain
stakeholders in mini
case study

Connect with various
stakeholders from food
value chains during
excursions

the chosen SDG and the local context of the executing university. In the following,
selected experiences from the three years are described.

2017: Summer School in Switzerland, SDG 12 ‘Responsible Consumption
and Production’
The first implementation of the course took place on the Gruental Campus of the
ZHAW in Waedenswil, Switzerland. SDG 12 was defined as the focus topic. This
was selected as especially wealthy countries, such as Switzerland, have the highest
per capita emissions from food consumption and food waste. Switzerland also plays
an important role as a trader and processor of special food products (e.g. coffee and
chocolate) which are known for their high environmental and social impact.

29 students from 11 countries participated in the first year. In themini case studies,
students described different cases from around the world which demonstrated chal-
lenges to, but also solutions for, sustainable consumption and production. Three
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Table 2 Group work topics and excursions during the 2017 summer school in Switzerland

Value chains Excursions Focus of project/proposal

Coffee ZHAW coffee lab (coffee excellence
centre), stoll coffee roasters
(small-scale roaster), various coffee
shops in Zurich

Increasing income of farmers through
shares of roastery (farmer as
shareholder)

Cocoa Garcoa, aeschbach chocolatier,
Laederach (B2C chocolatier), Max
Felchlin (B2B chocolatier)

Label for chocolate made by cocoa
from agroforestry systems

Beer Waedibraeu (small-scale brewery),
Hopfentropfen (hops producer)
Feldschoesschen (large-scale
brewery), beers of the world (specialty
store)

Local versus global beer value chains

Vegetables Gastrostar (processor of vegetables),
Erlenhof (conventional vegetable
farm), Bruederhof (organic farm with
delivery service), Ortoloco (vegetable
cooperative)

Short value chains to reduce food loss

Milk and Meat A local dairy and an organic farm
producing milk and meat

Meat tax

Soybean Farmer producing Swiss organic soy
for food use, a storehouse trading with
local soya and a craft tofu producer

Locally produced soya as foodstuff
instead of feed

examples show the broad range of topics. Firstly, the aspect of sustainable produc-
tion was addressed in the mini case study ‘Towards more sustainable pineapple
production in Costa Rica: Ongoing initiatives and challenges’. The study focussed
on the potentials of organic labelling for small farmers and demonstrated the chal-
lenges related to prices and access to markets. Secondly, in his mini case study
‘Educating fish processors about the Modern Preservation Method to improve nutri-
tion value and extend shelf-life to reduce food wastage’, a participant from Nigeria
discussed the need for education to reduce food loss in local fish value chains. Local,
context-specific challenges such as regular power cuts, low education levels, and
lack of access to technology were herby addressed. Thirdly, other mini case studies
covered aspects from sustainable consumption such as the ‘Sustainable value chain of
vegetables in restaurant businesses’ from the Czech Republic which provided ideas
for making our home consumption more sustainable through, for example, higher
vertical integration, local value chains and a root-to-leaf approach.

For the group work which took place during the study period, the following FVCs
were selected: coffee, cocoa, beer, vegetables, soybean and milk and meat. The
team project included desktop studies, value chain mapping, coaching and expert
interviews.Additional excursionswere individually organised for each teamcovering
the whole value chain from agricultural production to retail. Based on these insights,
the students developed ideas and strategies for more sustainable FVCs which were
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then presented on the final day of the study period. The experiences and results of
the six teams are summarized in Table 2.

2018: Summer School in India, SDG 2 ‘Zero Hunger’
The second implementation of the course took place at the campus of the University
of Agricultural Sciences in Bangalore, India, focussing on SDG 2. On the one hand,
this SDG is especially relevant for India because it is among the countries with
the highest number of undernourished people and has a high prevalence of child
malnutrition. On the other hand, India has an agricultural sector of high importance
for the country’s economy and employment status.

In 2018, 31 students from 12 countries participated in the summer school
programme. To become acquainted with the Indian culture, agriculture and demo-
graphic factors, a preparatory workshopwas organized for the Swiss participants (the
largest group of foreign students). This was conducted by an expert for intercultural
communication and business between Switzerland and India. In Phase 2, all students
carried out an individual mini case study related to food security, improved nutri-
tion or sustainable agriculture in their home country. One example was concerned
with the impact of microfinances through self-help groups on food security and rural
empowerment in India. According to the study, especially participation of women
in self-help groups led to improved family income and nutritional status of family
members. A second mini case study focussed on the potential of pulses value chain
integration to improve the nutrition of farmers and the rural population of India. It
included socio-cultural, organizational as well as institutional elements necessary to
improve the value chains of pulses. In a third study, the status of seed systems for
specialty crops in theCentralUSwas investigated. It was found that a greater commit-
ment to a regional seed system would improve genetic and specialty crop diversity,
reduce input needs and diversify farmers’ income and seed access. These exam-
ples highlight the diversity of possible strategies in the agri-food sector necessary to
achieve the SDG targets.

Table 3 Group work topics and excursions during the 2018 summer school in India

Value chain Excursions Focus of project/proposal

Coconut Visit to coconut production market,
several coconut and copra industries,
including a coconut oil refinery, and a
tender coconut packing unit

Market development for neera (coconut
palm nectar) products

Introduction of collaborative storage and
drying units, copra processing factories

Millets Visit to millet farms, millet farmer
associations, primary processing units,
retail outlets, restaurants and canteens

Development and implementation of a
millet processing unit

Incentivizing millet procurement,
preparation and delivery of millet-based
meals in canteens

Dairy Visit to dairy farms, milk producing
cooperative, and milk collection and
cooling centres

Dairy product labelling (‘Happy cow,
happy farmer’)

Buffalo curd marketing (‘Buffalicious’)
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During the study period, three agricultural commodities of high relevance in
Southern India were investigated in the group work activity: coconut, millets and
dairy. The respective value chains were introduced by local experts, mapped by the
students and the relevant stakeholders visited, and interviewed during the excur-
sions. To reduce organizational and logistic problems, the number of commodities
and parallel excursions were reduced to three compared to 2017. Based on this inten-
sive exchange, 6 groups of students developed strategies to improve the existing value
chains to foster the Agenda 2030. The experiences and results of the team cases are
shown in Table 3.

2019: Summer School in Slovenia, SDG 15 ‘Life on Land’
In the third year, the summer school took place at the University of Ljubljana in
Slovenia with a focus on SDG 15. Soil degradation, biodiversity loss and conflicts
between wildlife and agriculture were defined as the three central aspects of SDG
15 to be studied in the Slovenian context. Slovenian agriculture is mainly based
on grasslands for milk and beef production. However, orchards, olive groves and
vineyards that are located in the hilly areas and along the coast also represent an
important Slovenian agricultural sector. With forests covering more than 60% of
Slovenia’s land surface, it is home to extensive wildlife (bears, wolves and others)
and hunting is a well-accepted practice for the regulation of animal numbers.

In the third implementation of the course, 27 students from 9 countries took part
in the programme. Topics related to the sustainable use of terrestrial ecosystems, the
prevention of land degradation and biodiversity conservation were investigated in
the preparatory mini case studies. For example, key factors affecting sustainability
and food security of coffee growers in Colombia was the topic of one mini case
study. It showed that the environmental costs of coffee production are currently
covered by the coffee growers who are already struggling to be food secure and to
have a decent livelihood. Another participant investigated how soil biodiversity is
affected by management intensity and climate change. She found that the effects on
soil biodiversity are very site-specific depending on the type of management and
soil bio-chemical properties. Several students focussed on alternative agricultural
systems such as agroforestry, community-supported agriculture, organic farming or
permaculture and their impacts on environmental integrity, social well-being and
economic resilience. They found that such systems generally have the potential for
more sustainable agricultural practice, but that the question of scaling-up remains.
The mini case studies triggered discussions about the many trade-offs between agri-
cultural production and ecosystem and biodiversity integrity and soil health, all of
which are important aspects of SDG 15.

In this year, the value chains of olives and olive oil, grapes and wine and meat
were investigated during the group work task. For the meat production, both beef
production and the respective conflicts with wildlife (bears) as well as local hunting
was looked at. During the first week, the value chains and the SDG 15 subtopics
of soil, biodiversity and wildlife were introduced for the Slovenian context by local
experts at the University of Ljubljana. The second week was dedicated to field and
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Table 4 Group work topics and excursions during the 2019 summer school in Slovenia

Value chain Excursions Focus of project/proposal

Olive Olive and olive oil production and
tasting (Istria)

Improving olive oil sales and
encouraging ecological cultivation
through collaboration among producers

Professionalization of olive farming by
establishing an olive farming school

Proposal for enhancing sustainable
management practices in olive orchards

Grape Vineyards (Goriška Brda), enology and
wine culture (Vinakoper) and tasting

Community-supported agriculture in
vineyards

Marketing campaign for
biodiversity-friendly wine

Meat Dairy farm, beef farm and hunting
lodge (Kočevska region)

Strategies for increasing the local
consumption of domestic beef

stakeholder visits and groupwork, and took place at a different location. This translo-
cation to the Slovenian coast offered the opportunity to visit more diverse agricultural
systems. In contrast to the first two years, joint excursions were organized for the
entire group of participants to give them an insight into the diversity of land use
systems. The results of the group case studies are summarized in Table 4. Apart
from the excursions related to olives, grapes and meat, the Škocjanski Zatok Nature
Reserve (Slovenia’s largest brackish wetland) and shellfish production at the coast
were visited and discussed within the context of SDG 15.

3.2 Evaluation

Every year, the study programme was evaluated via an online survey at the end of the
study period. Students’ participation in the evaluation was 66% (2017), 74% (2018)
and 78% (2019).

Overall, the content of the e-learning course and the programme of the study
period was highly rated. Additionally, the international and intercultural exchange
during the study week period was most appreciated by the participants. This was
not only related to the team projects where students elaborated on specific cases in
international teams, but also to experiences outside the scheduled programme. Many
participants highlighted the network of friends and colleagues they gained through
the summer school. Secondly, the excursions and field trips related to the groupwork,
including interactions with stakeholders from different FVCs, were very positively
rated in all three years. Students also positively emphasized the coaching for their
mini case studies and group case studies, and the feedback they received from the
experts during the programme.
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However, thematic and methodological inputs were generally perceived as being
too long, too many, and not interactive or participatory enough. According to overall
student opinions, more time could have been dedicated to discussions and group
work, including more interactions with FVC stakeholders, in order to gain a deeper
understanding of their key challenges and come up with better solutions. More guid-
ance in the creative process to find solutions would also have been appreciated. Addi-
tionally, some participants suggested a better integration of students’ backgrounds
and experiences into the programme to improve joint learning. This was intended by
the mini case studies but could have been more intense and integrative.

Apart from these overall evaluations, in 2017, students highlighted the inputs of
more practical relevance and the introduction of practical tools. They also appreci-
ated the flexibility that was given in the excursion programme. On the other hand,
although they valued the mini case study poster presentations (“The presentations
were really nice, the variety of cases from different countries and backgrounds pretty
impressive. I think, we have all learnt a lot from them.”), they criticised them as being
at the end of the day, and also underrated the unsustainable food provided (“Why
should we have meat every day? Why are rather unsustainable products like cheese,
chocolate and coffee heavily promoted by the staff? Why are we not preparing food
together?”). A student also commented on the different cultural contexts (“Please
take into consideration that the context of India for both education and living is so
different from Switzerland. The expectations of Indian students/lecturers might be
very different from that of European and global students.”).

In 2018, the programme was evaluated as being too densely packed, which
prevented more time from being used for interaction and exchange among the partic-
ipants. The input lectures were also assessed as being not interactive enough. Partic-
ipants highlighted the group cases (“It was an amazing experience and my favourite
part of the summer school. It was great to work in a multicultural team and we could
really incorporate all the knowledge in our group”), the field excursions (“They
were by far the most valuable activities of the summer school. Seeing things in the
field enabled you to learn practical things that nobody ever teaches you in a lecture
theatre”) and the exchange among students (“Themostmemorable and helpful inputs
for me actually came from the other participants”).

In 2019, a few students raised their concerns about the internationality and sustain-
ability of the programme due to flight emissions. This topic was discussed very
controversially with other participants emphasizing that “this experience was one
of the most important ones for me. Having people from all around the world was
incredibly important and a most valuable experience.”, or “for me, particularly the
exchange with foreign students was very valuable.”
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3.3 Quality Assessment

In the following, wewill discuss the success factors and challenges of the programme
based on the criteria defined by Wiek et al. (2013):

Cross-cultural education
The summer school included lectures and role-plays on intercultural communica-
tion. However, a more detailed discussion or reflection on cultural differences or
challenges was missing. While few such issues arose during lectures or group work,
they became more obvious during social activities. For example, little attention was
paid in the organization of the summer school to the cultural dietary habits (e.g.
food preferences, abstinence from alcohol), which led to some dissatisfaction among
certain students. Opportunities to involve the students from around the world to share
and reflect on their cultural insights were not seized.

Context-specificity of sustainability problems and potential solutions
The programme was developed with a strong focus on proving insights and expe-
riences on different sustainability problems and solutions in diverse local contexts.
During their mini case studies, students were asked to analyse a specific problem or
solution from their local context and share their results during the summer school.
Due to the international composition of the group, students had the chance to learn
about various cases studies from around the world. Experiencing differences but
also similarities of challenges in the different environments was extremely valu-
able for all participants and was highly appreciated. In addition, the group work
provided students with the opportunity to solve sustainability issues in real FVCs in
a local context. As part of the excursions, the students themselves initiated contact
with local value chain stakeholders. This exchange focussed mainly on knowledge
transfer from the stakeholders to the students through explanations and answering
questions. However, there was hardly any feedback of the outcomes of the student
group work to the stakeholders that could enable joint learning.

Capacity-building in complex problem-solving
During the group work, students were working on specific value chains. Their task
was to propose an upgrade of the value chain - a proposal to improve the sustainability
outcome of the chain. While students were provided with practical skills to analyse
the value chain (e.g. value chain mapping), few problem-solving skills were taught.
Rather, students developed solutions based on a ‘learning by doing’ approach and
on creativity.

Interdisciplinary approach to sustainability problems and potential solutions
Students from various disciplines participated in the programme. This included, for
example, environmental sciences, agriculture, food sciences, economics, geography
and others. Especially during the group work, students had the chance to profit
from this diversity, which allowed for interdisciplinary experiences and exchange.
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However, this was again more based on a ‘learning by doing’ approach, and no
specific setup was given to seize the full opportunities provided by this diversity.

Teamwork in cross-cultural settings
A large portion of the summer school was dedicated to teamwork. During team
composition, a special emphasis was placed on creating multinational teams.
This allowed for hands-on experience when working in cross-cultural teams. This
opportunity was highly appreciated by the students.

Overall, the evaluation and assessment of the Geography of Food education
programme showed that all criteria for international sustainability education as
defined by Wiek et al. (2013) were addressed. The set-up of the programme with a
combination of e-learning, individual case studies and a joint study period therefore
proved to be very suitable. However, room for improvement could still be identi-
fied. Opportunities may arise from (i) a better integration of students’ backgrounds
into the programme to benefit more from their interdisciplinarity, (ii) more directly
addressing cultural differences to improve cross-cultural education and (iii) a more
structured problem-solving approach to find more creative and elaborated solutions.

4 Conclusion and Outlook

TheGeography of Food education programmewas developed and realized to provide
students with the skills and the ability to design sustainable FVCs as an approach
to fostering sustainable development. Three years of experience have provided the
participating institutions with deeper insights into the value and success of such
programmes.

The programme was successful in providing students with learning objectives
for heads (knowing), hands (acting) and hearts (being) (Caniglia et al. 2018; Sipos
et al. 2008): knowledge was provided on sustainability, food systems and value
chains focussing on the interdependencies of the topics. To provide the necessary
skills, students were trained for working interculturally and in an interdisciplinary
manner to develop new solutions. Last but not least, students were provided with
newperspectives of, and experiences in, different realities. These experiences support
students in developing a mind-set and the attitude needed to become ‘changemakers’
for sustainability and to face sustainability challenges (Svanström et al. 2008). In
addition, the overall programme also successfully supported the internationalisation
of the universities and established networks between the universities and participants,
including both staff and students.

Based on the knowledge acquired, the participating institutions have decided to
continue with the programme but in an adapted format. In the future, the summer
school will take place at different locations in Europe. As most students are partic-
ipating from European universities, this decision has been taken in order to reduce
emissions from long-haul flights. Students from overseas, especially from devel-
oping countries, are nonetheless still invited to participate in the programme to
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ensure intercultural perspective and cooperation. The future programme will focus
more closely on the exchange between participants and local stakeholders, including
feedback methods such as peer coaching to improve capacity-building and context-
specificity of the challenges addressed. The experience and understanding acquired
by this ‘knowledge building community’ will be documented on an onlinemediawiki
platform.

In addition, a purely ‘virtual’ summer school is planned between the ZHAW, the
UASB and the Universidade Federal de Grande Dourados in Brazil. Following the
motto ‘Global problems require international cooperation at eye level’, students from
the three participating universities will work together to develop solutions to chal-
lenges related to climate change. This project will extend the learning outcomes with
skills forworking in virtual teams to overcome distances (John et al. 2017).Again, the
context-specificity of sustainability problems will be emphasized. Increased atten-
tion will be paid to aspects of cross-cultural education through guided discussion
and reflections.

International programmes, such as the programme presented in this paper, are but
oneway inwhichuniversities canplay a role in the promotionof sustainability and can
contribute towards the achievement of the SDGs (Zamora-Polo and Sánchez-Martín
2019). The increasing complexity and global interconnectedness of sustainability
problems call for future leaders who are able to develop solutions in international
and interdisciplinary teams. It is therefore crucial that universities equip students
with the skills and the mindset needed to successfully achieve this, and with the
opportunities to collaborate and learn across borders.
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The Role of Higher Education
Stakeholder Networks for Sustainable
Development: A Systems Perspective

Valeria Ruiz Vargas, Alberto Paucar-Caceres, and David Haley

1 Introduction

The United Nations supported the development of the Millenium Goals that were
adopted in Millennium Declaration in 2000 (UN 2000). Later, these Goals were
developed through a participatory process that became the Sustainable Development
Goals (SDGs;UN2015). Sustainable development has been defined as “development
that meets the needs of the present without compromising the ability of future gener-
ations to meet their own needs” (WCED 1987: 41). Apart from the Earth Charter,
(Earth Charter Commission 2000), sustainable development is the only framework to
date that speaks to a wide range of people, including policy makers, internationally
(Estes 2010; Baker et al. 2005). Furthermore, like the Earth Charter, the SDGs are
considered by many to be a democratic framework to address such transformative
global challenges. However, there are large portions of the population that are still
not aware of or are confused by the SDGs and there are critics who consider them
to be too orientated to the values of the North (Kahn 2010: 20).

The United Nations have suggested that the transition to sustainable develop-
ment ought to be achieved by the engagement of society at all levels (UN 2015). The
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United Nations has signalled the importance of education, including higher educa-
tion, in contributing to the achievement of sustainable development goals, as well as
achieving the 2030 Development Agenda (UN 2015).

In recent years, higher education institutions have been pressured to consider their
ethical investments, procurements and actions. In the United Kingdom, this trend has
been largely driven by students holding their universities to account and the universi-
ties then being concerned about their marketing profile for student recruitment. One
example in 2019 is the University of Manchester, where students staged a week-
long occupation in protest against the university’s £12 m investments in fossil fuels,
forcing it to bring forward its financial review (Wootton-Cane 2019). Indeed, half of
the UK public higher education institutions have divested from pension funds and
investment portfolios that include identifiable unethical operations (Taylor 2020).
Consequently, universities are having to think carefully about the stakeholders they
choose and ethically concerned stakeholders are careful aboutwhichhigher education
institutions they wish to associate with.

Also, higher education institutions have developed and signed international
commitments to integrate sustainable development into their activities (Lozano et al.
2013). However, there is not yet coherence between international, national and organ-
isational policy frameworks (for instance for the UKwhere policy frameworks exist;
Vargas et al. 2019b).

In addition to these changes, universities are currently seeking funding avenues
different from governmental ones (Godemann et al. 2014). Some universities are
organisations where the public and private sectors converge, and accountability is
linked to result measures (Schmidt and Günther 2016). In addition, Australasian,
European and US higher education is progressively seen as a significant sector in
the economy (Godemann et al. 2014). Therefore, some universities have developed
quasi corporate characteristics (Godemann et al. 2014).

These issues relate directly to the ways in which universities address the SDGs,
affecting their policies and implementation of procurement, estate management,
curricula, research, professional development training, community relations and
stakeholder networks. In other words, the SDGs affect every aspect of university
governance and operation, each representing a system of management.

Although leaders, academic and administrative staff, and students have started to
work towards the implementation of sustainable development in higher education
institutions, embedding it in the everyday practice of higher education is still facing
difficulties, especially in terms of systemic change (Dlouha et al. 2018). There are
different reasons for this that have been explored in the literature. One of the reasons
suggests that higher education institutions could be described as complex systems
and this makes driving change particularly difficult (Godemann et al. 2014). Studies
have shown that, arguably ‘developed’, education systems such as the UK, include
in their sustainable development policy frameworks a number of organisations with
different functions and interactions between them (Vargas et al. 2019a).

According to the UN and echoed in SDG 17, partnership work is crucial for
the implementation of sustainable development (UN 2015). There is evidence that
suggests that organisational change can be influenced by the pressure of stakeholders
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(Radinger-Peer and Pflitsch 2017). Moreover, the collaborative work between stake-
holders can be defined through the development of networks (Dlouha et al. 2018;
Vargas et al. 2019a). However, only a few papers have studied this phenomenon in
the context of sustainable development in higher education, suggesting that in this
context, such systems of higher education sector are complex (e.g. Godemann et al.
2014; Dlouha et al. 2018; Vargas et al. 2019a).

Systems thinking (ST) as awayof tackling complexity inmanagement practice has
been around for more than four decades but despite its obvious advantage, systems
thinking has been overlooked as a means of identifying, analysing stakeholders’
involvement in organisations and assessing their role in driving change. One of the
key approaches for systems thinking is Soft Systems Methodology (SSM). SSM has
widely been used in structural thinking and the intervention into complex organiza-
tional problems by addressing management systems that are complex in nature, and
it seeks to assess as many diverse possibilities as possible. This approach has been
used in many fields that include human resource management, planning of informa-
tion systems, the planning of health and medical systems and the development of
expert systems among many more.

Therefore, this paper aims to explore the potential for stakeholder networks to
drive change towards (and beyond) sustainable development. For this the paper will
first explore three research questions:

(a) What elements of the role of stakeholder networks support organisational change
according to the current academic literature?

(b) How can Systemic Approaches, [i.e., Soft Systems Methodology (SSM)]
assess (and measure) the efficacy, efficiency and effectiveness of stakeholders’
networks in its role of implementing sustainable development Goals in HEIs?
In order to answer these two research questions, the paper reviews the extant
literature on: (1) stakeholder networks as drivers of organisational change; and
(2) systemic thinking concepts suitable to tackle complexity and assist organ-
isational change. Based on this review the paper will then discuss (3) future
scenarios for the development of higher education stakeholder networks for and
beyond the implementation of sustainable development. For this, the following
research question will be explored.

(c) How may higher education institutions and their stakeholders support sustain-
able living as a co-learning system?

2 Stakeholder Networks as Drivers of Sustainable
Development Implementation in Higher Education
Institutions

Empirical studies have shown that internal and external stakeholders have the poten-
tial to influence change in organisations. Internal networks could potentially drive
bottom up activity. External networks to the university could potentially drive bottom
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up activity at national level (Vargas et al. 2019a) and possibly internationally.
Although individual stakeholders can facilitate organisational change, this becomes
more powerful when stakeholders organise themselves and work together. Collabo-
ration between stakeholders can create formal or informal networks. Networks may
be understood as fluid organisations and the interactions between their members tend
to change over time. Even in the cases where there are formal structures, networks
work differently in practice compared to what might be expected of them. However,
there have been some advances in the academic literature which show how network
characteristics can facilitate the effectiveness of the network and its aim.

Higher education institutions havebeen labelled in the literature as loosely coupled
systems (Godemann et al. 2014). In simple terms, this refers to the dynamics within
organisations that result in elements affecting each other suddenly, occasionally and
indirectly (Godemann et al. 2014). Due to these characteristics, Godemann et al.,
conclude that stakeholder engagement in higher education institutions is particu-
larly challenging due to its fluidity (2014). In addition, academic freedom allows
academics to make decisions about their engagement with their preferred topics
and specific stakeholders. This means that sustainable development is likely to be
difficult to implement through top down approaches only (Vargas et al. 2019a). Top
down approaches refer to practices or policies actively promoted by senior leadership
who are at the top of the hierarchy in an institution and represent common forms of
organisational structures. Therefore, it is crucial to look at how networks could be
developed to help drive bottom up change.

Traditionally, networks were not thought of as entities requiring formal leader-
ship and governance models to function (Provan and Kenis 2008). More recently,
the literature that is focused on networks shows that networks do require a form of
leadership and benefit from clear governance structures suitable for the character-
istics of the network (Provan and Kenis 2008). The appropriate model may depend
on network characteristics such as the number of members and density (Provan
and Kenis 2008). Density refers to the number of actual connections or interac-
tions between members of the network compared to the total number of connec-
tions between network members that are possible (Scott and Carrington 2014).
The networks as presented in the sustainable development policy frameworks for
higher education in the UK have low density (Vargas et al. 2019a). As a result, it is
unlikely that this type of network could benefit from shared governance and leader-
ship (Vargas et al. 2019a). Exploring network characteristics could, therefore help
improve networks.

One of the few studies, so far, that has looked at this phenomenon in the context of
sustainable development implementation in higher education is Vargas et al. (2019a).
This paper focused on the stakeholder networks mentioned in the UK’s national
higher education policy frameworks. The study found that sustainable development
networks in higher education as presented in the policy frameworks are vulner-
able and fragile (Vargas et al. 2019a). The reasons for this are a lack of vocabulary
pertaining to funding routes, low network density and high centrality of fewmembers
(Vargas et al. 2019a).
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Often in the literature, network leadership models have been highlighted through
the use of centrality measures of networks (Hristov et al. 2018). Centrality refers to
the number of links between one stakeholder or node in the network and others. The
higher number of links equals higher centrality of the stakeholder. The findings from
Vargas et al. (2019a) about the vulnerability that a network might have due to the
high centrality of one main organisation, may suggest that involving more members
of the network in its leadership might be more appropriate for emerging agendas
such as sustainable development in higher education.

Traditionally, theories of leadership have had a focus on individuals (Hristov et al.
2018). However, the focus on ‘orthodox and heroic’ leadership has changed into a
focus on ‘collective forms of leadership’ (Hristov et al. 2018: 127). This change of
paradigm has led to the recognition of leadership enacted by groups of individuals
between and within institutions. This is sometimes referred to as distributed leader-
ship and it highlights the presence of collaboration in processes requiring leadership
(Hristov et al. 2018). There is an opportunity to pursue more studies focused on the
practice of distributed models of leadership and the reasons for these models to be
used (Hristov et al. 2018).

In addition, distributed leadership can be beneficial for the implementation of the
SustainableDevelopmentGoals (Wilson2018;Kuenkel 2019). Therefore, distributed
leadership is crucial to explore stakeholder networks for the implementation of
sustainable development in higher education.

One potential avenue to develop the literature on sustainable development in
higher education would be to identify and study practices of distributed leader-
ship in inter and intra-organisational stakeholder networks. In order to develop
this, perhaps studies could focus on finding out who are the stakeholders with high
centrality in higher education networks andwhat their roles are in terms of supporting
organisational change towards the implementation of sustainable development.

To conclude, although the literature on higher education stakeholder networks for
sustainable development is underdeveloped (Godemann et al. 2014), the brief litera-
ture review presented above suggests that formal or informal, and internal or external
stakeholder networks have the potential to play a crucial role in the implementation
of sustainable development in higher education. Also, the characteristics of these
networks including their leadership model can help estimate some of their potential
impact. However, studying universities’ internal and external stakeholder networks
requires the understanding of different systems e.g. organisational, national and inter-
national. The next section, therefore, explores systems thinking and related method-
ologies for the analysis and assessment of higher education stakeholder networks for
sustainable development.
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3 Systems Thinking, Analysis and Assessment
of Stakeholders’ Networks in HEIs

When assessing the performance of a system, the relationships of the components
within the system are of crucial importance. Through this premise, systems thinking
gains a bigger picture. Systems thinking advocates the importance of making a
conscious effort to appreciate other people’s perspectives. C. West Churchman,
described the systems approach both as a process in which one needs to ‘sweep
in’ as many elements and actors affected as possible; and as a process of looking
at the situations from different perspectives, indicating that—“A systems approach
begins when first you see the world through the eyes of another” (Churchman 1968:
231).

In theory, these are the principles underpinning systemic thinking but when we
try to apply them we need to use a methodology to guide the use of these princi-
ples. We outline soft systems methodology (SSM) a systemic methodology devel-
oped by Checkland (1981, 1999). SSM has been widely used in management to
tackle complexity and to bring improvement in a particular complex, messy situation
(Ackoff 1993, 1995) and possibly to introduce some changes.

3.1 Soft Systems Methodology (SSM) a Way of Enquiring
About Complexity

Peter Checkland’s Soft Systems Methodology (SSM) is one of the most developed
SystemsMethodologies in terms of its theoretical premises and philosophical under-
pinnings. It is also one of the most widely used in the UK and in other parts of
the world (Mingers and Taylor 1992; Ledington and Donaldson 1997; Macadam
and Packham 1989; Macadam et al. 1995; Paucar-Caceres et al. 2015). During the
1970s, Checkland and his colleagues at Lancaster University questioned the use of
hard (reductionistic) systems thinking to real-world situations and started to test a
new methodology that shifted the systemicity from the real world to the process of
enquiry itself. In other words, we can use systems to enquire about the real world.

In essence, SSM articulates a learning process which takes the form of an enquiry
process in a situation that people are concerned about. This process leads to action
in a never-ending learning cycle: once the action is taken, a new situation with
new characteristics arises and the learning process starts again. The methodology
is summarised in Fig. 1. This is the SSM best known methodology and although
Checkland has expressed a most flexible way of applying his ideas in his latest book
(Checkland and Scholes 1990), the 7-stage methodology is still the most convincing
and helpful account of the SSM enquiry.

The basic structure of SSM rests on the idea that in order to tackle real-world
situations, we need to make sure that the ‘real-world’ is separated from the ‘systems
thinking world’. This distinction is crucial for SSM because that assures us that we
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Fig. 1 The basic structure of soft systems methodology: four phases (perceive/select; predicate;
compare; and take action) and SSM 7 steps/stages ( source Jerardino-Wiesenborn, et al (2019),
based on Checkland 1981)

won’t see systems ‘out there’; that is in the real world. SSM urges us to consider
‘systems’ as abstract concepts (preferably, the word ‘holons’ should be used) which,
when applied to the real-world, can eventually help to bring some improvements to
the situation concerned.

3.2 Soft Systems Methodology (SSM): Managing
and Controlling the Transformation Process

Broadly speaking, the hard, reductionistic approach follows a positivistic episte-
mology, whereas SSM follows an interpretive perspective (Checkland 1981, 1986;
Checkland and Scholes 1990; Jackson 1992, 2003). This can be summarised as
follows: According to Checkland, life world is an ever-changing flux of events and
ideas and ‘managing’ means reacting to that flux. We perceive and evaluate, take
action(s) which itself becomes part of this flux which lead to next perceptions and
evaluations and to more actions and so on. It follows that SSM assumes that different
actors of the situation will evaluate and perceive this flux differently creating issues
that the manager must cope with. Here, SSM offers to managers the systems ideas
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as a helpful tool to tackle problematic situations arising from the issues. The world
outside seems highly interconnected forming wholes; therefore, it seems that the
concept ‘system’ can help us to copewith the intertwined realityweperceive. Figure 1
shows the basic structure of Soft Systems Methodology.

3.3 Measuring the Performance of a System with SSM:
CATWOE, the Transformation Process and the Three
‘Es’: Efficacy, Efficiency and Effectiveness

The issue of measuring the performance of a system is first mentioned by Checkland
with relation to the attributes of the formal system model (Checkland 1981). The
formal system model, ‘S’, is described as a device that can be used as a way of
validating the model of the system currently being studied: “S is a formal construct
aimed at helping the building of conceptual models which are themselves formal”
(Checkland 1981: 174). Checkland lists a number of conditions for ‘S’ to be formal,
one of these conditions is that ‘S’ should be measured; ‘S’ is said to have a measure
of performance capable “to signal progress or regress in pursuing purposes or trying
to achieve objectives” (Checkland 1981: 174).

CATWOE is the mnemonic of the six crucial characteristics which should be
included in a well-formulated root definition.

C ‘Customers’—the beneficiaries or victims of the transformation process.
A ‘Actors’—those who would undertake the transformation process.
T ‘Transformation’—the conversion of input to output.
W ‘Weltanschauung’ ‘worldview’—the worldview that makes this transformation

meaningful.
O ‘Owners’—those who could stop the transformation.
E ‘Environmental constraints’—elements outside the system which are taken as

given.

From these elements, T is at the core of any root definition encapsulating the
concepts that inputs are transformed into outputs as the root definition suggests.

T, the transformation process, is the CATWOE element on which Checkland
elaborates the notion of measuring the performance of the system. According to
Checkland, at the most fundamental level, any purposeful activity may be expressed
through a Transformation Process which “changes or transforms some input into
some output”. In other words, for the Transformation to be relevant, Inputs are
present in Outputs but in a changed state. Then if the Input is abstract (e.g. ‘need
for nursing services’) then the Output must also be abstract (e.g. ‘need met’). If the
Input is concrete (e.g. ‘a patient’) then the Output must be concrete (e.g. ‘a treated
patient’). This distinction is important because it helps to differentiate between the
resources and the inputs of the system. SSM also stresses the fact that there are many
ways of expressing a purposeful activity; more ways of expressing the activity in
terms of Input-Transformation-Output will enrich the thinking.
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Fig. 2 Monitoring and controlling a system (from Checkland 1986)

According to SSM, when we try to ‘manage’ purposeful ‘systems’, it is useful to
think of this situation in terms of:

(a) a purposeful system arranged as a set of activities which we may call the
“operational system” (a set of linked activities to do ‘x’).

(b) a set of activities which will inspect the performance of the operational system
and eventually will take action to bring it into line with aims and expectations;
this is the “monitoring and control” system which monitors and controls the
doing of ‘x’ and shown by the inner subsystem in Fig. 2.

(c) The system can be thought of as part of a wider system which decides to do
‘x’ (the ‘what’) or decide the way (the ‘how’) in which ‘x’ is carried out; these
decisions are carried out by its own “monitoring and control” system which
monitors and controls the long term objective of the system located on an upper
level. This is shown by the outer system of Fig. 2. The criteria by which the
Transformation can be judged gives the elements by which we can measure the
performance of the system.

So, if we think of the two levels expressed in Fig. 2, we should ask the question:
How can the Transformation fail? For controlling purposes and ultimately for
‘managing’ this activity, the following reflections and possible answers are useful:

(a) The way chosen to do T might not work; therefore, we manage T by asking:
Does T mean selected work? The answer measures the Efficacy of T, measured
by the monitoring and controlling activities at the ‘operational system’ level.

(b) Is T being done with minimum resources (including time)? We manage T by
asking: Is T being done with minimum resources? The answer measures the
Efficiency of T, measured by the monitoring and controlling activities at the
‘operational system’ level.
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(c) T could the wrong activity to be doing. We manage T by asking: Is T the
right thing to be doing? The answer measures the Effectiveness of the System,
measured by the monitoring and controlling activities at the ‘planning system’
level.

3.4 Assessing the Performance of Stakeholder’s Network:
A Soft Systems Methodology (SSM) Model

SSM and the Transformation Process
The concept and the different views around issues pertaining to stakeholders’ network
involvement in HEIs were described using Checkland’s Transformation Process. The
following is a partial list of how the role of a stakeholders’ network is viewed by
different members of the network:

(1) A way of exercising HEI staff concerns about SD implementation in HEIs
(2) A way of preparing students to become more aware of the value of SDGs.
(3) A way of exercising pressure on HEI Senior management to be more active in

pursuing SD in HEIs
(4) A way of creating and consolidating a SDGs culture in HEIs.

If we use Checkland’s model on the third of the above views, we can apply the
following control and monitoring concepts to this situation:

In Fig. 3, we have as input: “pressure on HEI Senior management not exercised”
and as an output the same kind of input but in a transformed state: “pressure on HEI
Senior management exercised”, this according to SSM is an important distinction
and the right way of stating i/o in systems language (as opposed to say input as
‘resources’, i.e.: material, money, etc. and as an output: ‘result product) SSM insists
that the output is just the input but in a transformed state. So, in the diagram above,
to successfully manage this process we should ask the following questions:

(1) Do the means selected to do T work? In other words does the strategic plan
allow the creation of a strong research culture—The answer will be a measure
of Efficacy of T.

(2) Is T being done with minimum resources (including time)?—This is relatively
easy to measure (cost associated to the consolidation of a research culture). This
answer measures the Efficiency of T.

Fig. 3 Input and output in a
transformation process
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Fig. 4 Measuring stakeholder network involvement and performance: an SSM model (adapted
from Checkland and Poulter 2006)

(3) Is T the right thing to be doing? Here we need to question the need for a
stakeholder network involvement in HEI in the first place. This question can
be asked only if we move to the upper level, that is to the planning system.
At this level, the planning system, may decide to have a ‘strategic plan’ and
indeed to question involvement in the first place; the planning system of this
notional systems could decide to do ‘y’ instead of ‘x’ (to move the pressure to
government agencies rather than HEI senior management). The answer will be
a measure of the Effectiveness of the system.

Stakeholder networks’ involvement in HEIs is a complex situation and we argue
that systems thinking helps to clarify the situation andmake sense of the elements and
its connections in this situation. Figure 4 is an attempt to clarify the role of stakeholder
networks and how the role and performance can be assessed usingCATWOEanalysis
tools from soft system methodology.

4 Conclusions

Applied to the transformational challenges we currently face, the SDGs attempt
to use both hard and soft systems, in that the planetary crises are atomised into
seventeen parts, while the seventeenth SDG recognises the need for holistic systems
thinking to make sense of all the other SDGs as a whole. ‘… (K)nowing, is at the
same time separating and connecting, it is to make analysis and synthesis. Both
are inseparable…’ (Morin 2007: 25). However, most HEIs represent a reductionist
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structure in their disciplinary separation and hierarchical organisation by faculties,
departments, courses and management. Hence the popular view that academia is far
removed from the ‘real world’, but it doesn’t have to be this way:

Accordingly, systems thinking does not concentrate on basic building-blocks but rather on
basic principles of organisation. Systems thinking is ‘contextual’, which is the opposite of
analytical thinking. Analysis means taking something apart in order to understand it; systems
thinking means putting it into the context of a larger whole.’ (Capra 1996: 29)

Perhaps, HEI engagement with a truly integrated stakeholder network could
provide the necessary meta-function to unify the units within universities, to become
whole systems—similar in structure tomulti-cellular life forms (ourselves included),
whereby a number of organs, flows and processes operate within a semi-closed
system, far from equilibrium. At a different scale, ecosystems display similar
structural patterns.

The ecosystem concept – defined today as ‘a community of organisms and their physical
environment interacting as an ecological unit’ – shaped all subsequent ecological thinking
and, by its very name, fostered a systems approach to ecology’. (Lincoln et al. Capra 1996:
33)

In addition to asking how may a stakeholder networks support universities to
deliver the SDGs, we may turn the question round to ask how may universities
support other stakeholders in this task? Better still, perhaps we should consider how
theymay support each other, as a sustainable living network. Here theword ‘develop-
ment’ has been deliberately dropped and replaced with ‘living’, as the word develop-
ment assumes the perpetuation of neoliberal capitalism as a means of addressing the
transformative challenges we face. Many would argue that this assumption renders
SD to be an oxymoron (Haley 2017) and furthermore, to be linked to the social and
environmental crises that have become the climate emergency, species extinction and
ecological collapse (Klein 2018; Kahn 2010; Haley 2020: 4).

Given the dominant neoliberal economic context, therefore, how may HEIs find
stakeholders to support sustainable living beyond development? Climate emergency
declarations (Climate Emergency Declaration 2020) by universities, local govern-
ment authorities and corporations have in many cases become a double-bind for
these institutions (Haley 2017), as their good intentions to support the SDGs are
compromised by a political-economic culture that compromises and confounds the
situation (Meadows 1999). Indeed, some corporations, national and international
bodies that are unable to break the western paradigm, maintain that ‘sustainable
growth’ (Inc.) is the only solution, while others like BP (BP 2020a; Storrow 2020)
make unbelievable and unsubstantiated claims to relinquish their carbon industrial
interests. The cynicism of such powerful potential stakeholders, the financiers of the
majority of UK research funding (BP 2020b), makes things very difficult for univer-
sities and other educational institutions (including schools, academies, FE colleges
and research centres) to shift from unsustainable networks to sustainable networks.

From a university perspective, much Environmental Education has already been
appropriated, as Richard Kahn puts it;
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… this laudatory praise of its environmental literacy program by environmental educa-
tors is little more than the present-day technocratic standards movement in education
masquerading as a noteworthy “green” improvement. Put bluntly: this environmental literacy
as a greenwash. (Kahn 2010: 9)

‘(C)hanging is difficult, but it is always possible’ (Freire 2016), so maybe we
should consider alternative systems for sustainable futures? Such foresight scenarios
for the development of higher education stakeholder networks, for and beyond the
implementation of sustainable development, may include:

(a) New Radical stakeholder networks
Despite the pressures of the powers that be, since the emergence of Extinction
Rebellion (XR) (BBC 2019), UK universities are facing a far deeper and more
united call from their students and staff to change to be socially and environmen-
tally accountable. While students have in the past demanded such ethical and
moral alignment from their HEIs, over issues like fracking (People and Planet
n.d.) and carbon industry divestment (Taylor 2020; Wootton-Cane 2019), the
persistence of XR reveals a potential learner stakeholder with real interest in
their futures, the students.
Considering the structure, pattern and processes of an HEI(s), how may stake-
holders contribute to its development of sustainable living? (This could be plural,
as this then raises the question of how autonomous is each HEI is and what
impact might they have individually and collectively—i.e. stacked systems).

(b) Co-learning as the basis action underpinning stakeholders networks
Co-learning or collaborative learning could form the basis of stakeholder
networks. The idea is akin to the concept of ‘post-disciplinarity’, developed by
ecological artists, Helen Mayer Harrison and Newton Harrison in 2008 (Haley
2012). This form of cooperative governance starts with the image of all the
disciplines seated at a circular table; no one discipline has dominance over any
other—they must all listen to each other. Climate change, species extinction,
ecological collapse and poverty are then placed at the centre of the table for
all to address, equally. Of course, this profoundly simple system owes much to
Dewey (2015: 19) and Deluze and Guttari (2013: 3), and it has been extended
and expanded to include non-colonial, feminist, pro-LGBT+ and other inclusive
forms of teaching and learning that go beyond educational institutions to society
at large and back to the original Ancient Athenian concept of ‘paidiea’ (Kahn
2010: 40). For Paulo Freire and Richard Kahn, this is the essential starting point
of critical pedagogy for genuine societal transformation that could actually bring
about sustainable living through ‘ecopedagogy’ (Kahn 2010:1; Haley 2009:
306). Here, Ecoliteracy (Capra 1996) takes precedence over fiscal, commercial
and industrial development and the cognitive dissonance of the international
community’s disingenuous response to the collective global crises (Anderson
2015).
“The question is not only ethical in the conventional sense, it is also an ecological
question. The means by which one man influences another are a part of the
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ecology of ideas in their relationship, and part of the larger ecological system
within which that relationship exists.” (Bateson 2000: 512).

(c) Eco-pedagogy as the base for resilient network stakeholders

Let us then consider what an ecopedagogical network for sustainable living might
look like, how such a network or system might operate and who the stakeholders
might be. Well, who could possibly be left out of such a network and why? For the
purposes of practicality, let us consider including just the representatives of organi-
sations, that way we may create a network of networks, enabling direct and mean-
ingful communication to many more people; a social ecosystem, as opposed to PR
and advertising that lack personal interconnectivity and the potential for criticality.
Favouring no stakeholders, the form could be rhizomatic (Deluze and Guttari 2013:
3). Like bamboo or ginger, the pattern of growth is on a horizontal plane, with sub-
groups (nodes) that send out rootstalks. It is themass of roots that are the network, the
ecology, or ‘the pattern that connects’ (Bateson 2000: 7). There is no hierarchy and
just one aim; to promote sustainable living through ecological literacy. This is the
modus operandi—structure, pattern, process and intention as one entity. HEIs would
simply be an integral, interconnected, interdependent stakeholder of stakeholders.

Some may recognise the potential for the emergent system of Transdisciplinary
Knowledge, a process or method that goes ‘… at once between the disciplines,
across the different disciplines, and beyond all disciplines’ (Nicolescu 2008: 2).
Here the potential for creative regeneration (Wahl 2016) may be able to design
sustainable living futures that incorporate social, cultural, environmental and political
conservation, regeneration and reinvention in a non-deterministic fashion. This path
to self-determination and self-reliance through ecopedagogy has the potential to cast
aside fatalistic attitudes of ‘that’s how things are’, or ‘that’s human nature’ (Freire
2016: 79). Indeed, seen as a self-supporting system of sustainable living, this network
of stakeholders would become ecologically resilient (Gunderson and Holling 2002:
28), by virtue of its flexible capacity to withstand impacts and adaptive capabilities
to emerge from a state of collapse to another state of becoming.

Finally, as we become increasingly cognisant of the global ecological crisis, we
may reflect on the etymological root of the word, crisis. From the Greek verb krinein,
it means “to decide”; however in Chinese, the equivalent ideogram for crisis—wei-
ji—is formed of the two characters for ‘danger’ and ‘opportunity’ (Kahn 2010: 4),
While sustainability paradoxes persist and corporate interests dominate our society,
opportunities emerge for transformation, or organisational change at a greater scale of
magnitude. ‘It means the necessity of the introduction of a new order of conceptions
leading to new modes of practice’ (Dewey 2015: 5). The efficacy, efficiency and
effectiveness of stakeholder networks then shifts to a different set of values, as the
cultivation of an ecopedagogical stakeholder network could become the primary role
for universities intent on sustainable living. Again, as Paulo Freire wrote; ‘changing
is difficult, but it is always possible’.



The Role of Higher Education Stakeholder Networks … 137

References

Ackoff R (1993) The art and science of mess management. In: Mabey C, Mayon-White B (eds)
Managing change. Paul Chapman Publishing, London

Ackoff R (1995) ‘Whole-Ing’ the parts and righting the wrongs. Syst Res 12(1):43–46
Anderson K (2015) Talks in the city of light generate more heat. Nature 528
Baker S, Kousis M, Young S, Richardson D (eds) (2005) The politics of sustainable development:
theory, policy and practice within the European Union. Psychology Press

Bateson G (2000) Steps to an ecology of mind. University of Chicago Press, Chicago, USA
BBC (2019) What is extinction rebellion and what does it want? https://www.bbc.co.uk/news/uk-
48607989. Accessed 23 Feb 2020

BP (2020a) BP sets ambition for net zero by 2050, fundamentally changing organisation
to deliver. https://www.bp.com/en/global/corporate/news-and-insights/press-releases/bernard-
looney-announces-new-ambition-for-bp.html. Accessed 15 Feb 2020

BP (2020b) Research and partnerships. https://www.bp.com/en/global/corporate/what-we-do/tec
hnology-at-bp/research-and-partnerships.html. Accessed 15 Feb 2020

Capra F (1996) The web of life: a new synthesis of mind and matter. HarperCollins, London
Checkland PB (1986) Some basic Ideas of monitoring and control for managers, University of
Lancaster, lecture notes for MA “Systems in Management”

Checkland PB (1981, 1999) Systems thinking, systems practice. Wiley
Checkland PB, Scholes P (1990) Soft systems in action. Wiley
Checkland PB, Poulter J (2006) Learning for action: a short definitive account of soft systems
methodology, and its use for practitioners, teachers and students. Wiley

Churchman CW (1968) The systems approach. Dell, New York
Climate Emergency Declaration (2020) Climate emergency declarations in 1,385 jurisdictions and
local governments cover 815 million citizens. https://climateemergencydeclaration.org/climate-
emergency-declarations-cover-15-million-citizens/. Accessed 22 Feb 2020

Deluze G, Guttari F (2013) Ten thousand plateaus. Bloomsbury, London
Dewey J (2015) Experience and education. Free Press, New York
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1 Introduction

This study explores a benchmarking scheme for the evaluation of the Brazilian higher
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Fig. 1 Location of Santa
Catarina State in Brazil

Brazil

(HEIs) located in theBrazilian state of SantaCatarina and compares these resultswith
those gathered from similar HEIs in Europe and North America. The principal aim of
the scheme is to capture data relating to aHEI’s approach to the concepts and practices
of green campuses, living laboratories and other economic and socioenvironmental
sustainability initiatives.

Benchmarking itself has a useful place in society and there are good examples
where this is applied to sustainability performance in HEIs,1 but the potential disad-
vantage of this exercise degenerating into a process of simply collecting indicators
concerned only with establishing a position on a league table must be recognized
(Mayle et al. 2002). Instead, it is intended that this process should offer a usefulmeans
of collecting and collating ideas with a view to revealing and importing best practices
in sustainability. The aim is to enhance the contribution of academia to a society that
is more focused towards sustainable development rather than a means of gaining a
competitive advantage. In this respect, the terms indicator-benchmarking provides a
more explicit distinction.Yet, it is acknowledged that a sense of competition can be an
important incentive to improvement, especially where complacency predominates.
However, it can be argued that the contacts established in face-to-face benchmarking
exercise rather than collecting and collating performance indicators offers a more
powerful driver for discovery and exploitation of good practice (Mayle et al. 2002).
In applying a benchmarking exercise to a group of HEIs in Santa Catarina, this study
attempts to highlight some of these issues arising from the experience.

Brazil’s state of Santa Catarina (SC—see Fig. 1) has one of the best set of socioe-
conomic indicators among the 27 Brazilian federative units. SC has 26 HEIs, which
accounts for just over 1% of the total number of the HEIs in Brazil. On the other hand,
SC is host to two of the 13 Brazilian universities to reach the maximum grade (grade
five) General Course Index, as assessed by the Brazilian Ministry of Education in
2019. With a territorial area corresponding to 1.12% of Brazil’s 8,516 million-km2

1An example is: https://peopleandplanet.org/university-league—accessed on April 5, 2020.

https://peopleandplanet.org/university-league
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territory, SC has a Human Development Index (HDI) of 0.840—lower only than that
of the capital Brasília (0.874), higher than the one of Brazil’s largest cities, São Paulo
(0.833), and higher than the country’s HDI as a whole (0.699). Brazil itself ranks
73rd in the HDI world ranking.

A brief survey among Brazilian universities and of the literature in general shows
a lack of such basic comparative data and, therefore, a further aim of this paper is
to prompt a deeper understanding of sustainability issues, especially in Brazil. This
impression is reinforcedwhen consulting the websites of a selection of universities in
Santa Catarina, which showed evidence of the embryonic growth around the concepts
of green campuses and living laboratories. In this way, collecting and compiling data
fromHEIs and comparing this with like institutions that may be recognized as having
a more established approach to sustainable development, a greater awareness will
permeate the sector in Brazil. The following sections contextualize the main aspects
of this study and represent some of the most relevant issues under discussion today.

1.1 Climate Change

Climate change poses the single biggest threat to humanity in 2020 and over the next
ten years, according the Global Risks Report (World Economic Forum 2020). While
society is increasingly concerned with this problem, especially among the younger
generation, there is still little political will to act. However, this crisis is striking
faster and harder than previously expected: the last five years are on track to be the
five warmest on record set and global temperatures are to increase by at least 3 °C at
the end of this century. The potential impacts of climate change include loss of life,
increased migration, stress of ecosystems, food and water crisis, economic impacts
and the exacerbation of geopolitical tensions.

In this context, there is growing pressure to advance sustainability in all environ-
ments includingHEI campuses.University campuseswork as small cities, consuming
water, energy and food and producing waste. Potentially, better management of these
resources can prove less costly to a HEI with less impact on the environment. Imple-
menting environmentally sustainable processes in the same location where environ-
mental research happensmakes sense, as universities are highly appropriate places for
researching and developing objectively those new advanced approaches andmethods
to reduce environmental impact.

1.2 Green Campuses

Due to growing concerns over climate change, HEI campuses are being used increas-
ingly as an experimental platform for greening experiences (Leal Filho et al. 2015)
and, in this respect, the concept of a Green Campus has emerged. Green campuses
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minimize their environmental impact, create public awareness to the issue of sustain-
ability while performing their daily activities—i.e., teaching and research—in a
sustainable way (Tezel et al. 2018). One possible way of measuring environmental
impact is by calculating carbon footprints. Today, carbon footprints are one of the
most used measures of environmental and climatic impact of human action and
consist of calculating the amount of CO2 emitted, directly or indirectly, by human
activities. In HEIs, electricity,2 transportation and waste management are the main
drivers of greenhouse gas emissions. Assessing carbon footprints creates an initial
step towards greening a campus (Ridhosari and Rahman 2020).

Universities are in the forefront of spreading awareness and directly addressing
environmental concerns (Ridhosari and Rahman 2020). The first joint commitment
for sustainability activities in universities dates back to 1972, in the form of the Stock-
holmDeclaration. In 1990s, a global green campusmovement began but notmeaning,
however, that all universities are in this same stage yet. Green Campus efforts are
still being spread worldwide with the United States and the United Kingdom leading
the world in the number of green campus projects followed by Australia, Canada and
China (Tezel et al. 2018).

1.3 Living Labs

Green Campuses can be living laboratories (Living Labs) for sustainability initia-
tives and influence the everyday lives of staff and students (Leal Filho et al. 2015).
The concept of a Living Lab started initially through business initiatives as a space
designed to validate projects of innovation, including technological, social and
cultural innovation. The concept is based around setting up these innovations in
real situations before introducing them into the market or society in general. To this
extent, HEIs provide this near-real environment in which Living Labs can generate
data and new ideas and concepts (Colobrans 2019).

Living labs also turn out to be a practice-driven set of experiences in real-life
environments and arenas making it possible to study and experiment with new ideas
and processes. Living labs may have different approaches aimed at several purposes,
but they share a common representation of a real-life setting using a multi-method
approach with multi-stakeholder engagement and the purpose of co-creation. The
methodology of Living Labs can serve for bridging gaps between the academia and
the society as well as enhancing knowledge and idea sharing (Malmberg et al. 2017).
Typically, ideas and importance of Living Labs is their use of this in scientific experi-
ments applied tomedicine, as exemplified through published case studies (Malmberg
et al. 2017).

2It is important to note that in Brazil the electric energy grid is predominantly fueled by renewable
primary sources.
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1.4 Economic and Socioenvironmental Sustainability
Initiatives

Academia collaborates frequently with companies, governmental and non-
governmental institutions in initiatives for the purpose of research and innovation
aimed at the improvement in economic and socioenvironmental sustainability in
society. This paper presents something of these in the following sections.

2 Methodology

The methodology applied to this study is based on themes and indicators (or indices)
chosen from theoretical and/or practical approaches available in the literature. The
criteria for the selection of HEIs to participate in this data survey are explained in
detail in the following sections.

2.1 Themes

The principal reference for this study is the Green-Campus Guidebook 2018–2019—
Green-Campus Programme (2018) issued by The National Trust for Ireland, a well-
known reputable environmental organization. This reference establishes a set of
themes, which the authors consider important for guiding assessments and action
plans relating to the Green Campus initiative. Based on these, the authors selected
the following analyses and directions for evaluation of the Green Campus theme
considering the following:

• Litter and waste
• Energy
• Water Conservation and Protection
• Travel and Transport
• Biodiversity

In addition, the following themes mentioned previously complement the goals of
this study:

• Living labs
• Socioeconomic and socioenvironmental sustainability Initiatives
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2.2 Indicators

To facilitate the collection of data from each HEI the authors created a set of survey
questions grouped into three thematic tables titled Green Campus, Living Labs and
socioeconomic/socioenvironmental sustainability initiatives listing their individual
themes and indicators as shown in Tables 1, 2 and 3.

Table 1 Green campus

Theme Indicators

Litter and waste kg waste per annum per full time equivalent (FTE)
student

kg waste per course

Is the waste separately disposed? (E.g. metal, paper,
plastic, organic, non-recyclable)

% of waste materials recycled

kg of waste prevented per FTE student

Is there a correct disposing of used electrical
equipment?

Energy Is there an energy management system on site?

What sources of energy are used? (E.g. electricity, oil,
gas, solid fuels, bio/renewable fuels…)

Is there an adequate storage of fuel, oils, diesel and
others, so posing no environmental threat?

Water conservation and protection Is there a water management on site?

Is water metered and how is it metered?

Is there a leak detection programme in place?

Where is water used? (Ex.: swimming pools, gyms,
accommodation, cleaning and cooking, labs…)

Travel and transport How is travel to and from the college managed?

What are the main travel and location issues?

How are goods and services delivered to the campus?

Are there ways to reduce deliveries to/from the campus?

Are there linkages with local and/or transport
authorities to promoting sustainable transport?

Biodiversity Are there grounds management methods regarding
herbicides, pesticides, fertilizers…?

Is there any risk management of invasive species?

Indicators based on reference Greens Campus Program (2018)
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Table 2 Living-labs

Theme Indicators

Living labs Is there a living lab in the campus, or an action plan to have one?

Main focus and objectives of the living lab

Is there a multi-method approach to share user-centered, co-creation methodology
with other living labs?

Are the living lab’s users engaged? How?

Is there a multi-stakeholder participation, with public and private sector, academia
and community representatives?

What is the real-life setting of the living lab?

How the co-creation is practiced?

Indicators based on Ref. Malmberg et al. (2017)

Table 3 Socioeconomic and
socioenvironmental
sustainability initiatives

Theme Indicators

Socioeconomic and
socioenvironmental
sustainability initiatives

Does the University develop this
kind of initiative?

What are the focuses of this kind
of initiative?

(a) Innovation, research and
development

(b) Economic growth

(c) Environmental management
improvement

(d) Social inclusion

(e) Education

(f) Others, as…

Based on the experience of the authors

2.3 Obtaining Information

The information regarding the universities approached in this paper was obtained
via the HEI’s websites, complemented through follow-up consultations with profes-
sionals in the relevant institutions.

2.4 Selecting the Reference Universities

Although, at present, some governments in Europe and the United States of America
are reticent and resistant to the anthropic influence on climate change, research initia-
tives aiming for a more sustainable development are significant in both continents.
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Fig. 2 Political map of Santa Catarina. Source IBGE—The Brazilian institute of Geography and
Statistics

Besides this, Europe and the United States of America have traditional and secular
universities with high reputation all over the world. Thus, in order to set some kind
of datum for the analysis of Brazilian universities in Santa Catarina in tackling the
sustainability issues as outlined in Tables 1, 2 and 3, data from a typical European
university and a typical North American university were included in the survey.

2.5 Selecting the Universities in Santa Catarina

A geographic subdivision of the State of Santa Catarina determined the selection
HEIs in the assessment. Four HEIs with campuses located in four regions of Santa
Catarina where selected as shown in Fig. 2.

3 Profile of the Selected Universities

3.1 European and North American Campuses (EACs)

For the purposes of comparison, two typical university campuses were selected; one
European university and one North American. The European campus is based in a
large city, and was founded in the late 1800s. It comprises three faculties organized
into 35 departments and schools. This HEI is recognized as having a strong research
focus. Even based in the heart of a large city, its main campus occupies 100 acres that
comprises nearly 200 non-residential buildings that house lecture theatres, teaching
areas, accommodation and research facilities. The university has 33,000 students
pursuing over 450 programs, spanning 54 subject areas. The university has received
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various awards for its implementation of environmental policies on transport, waste
management, sustainable procurement, emissions, water recycling and energy usage.

Similarly, the North American university was founded in the late 1800s and is
based in the suburbs of a large city. It has high-profile policies on sustainability with
green buildings incorporating energy efficient technologies and a focus on human
health. Environmentally conscious grounds management pursues initiatives to plant
local and adaptive species. The university as a whole prides itself on the use of solar
energy and efforts on carbon neutrality. It strives towards zero waste and works with
community partners to offer sustainable transportation. This culture of sustainability
is evident through faculty research efforts, student involvement, and staff practices.

3.2 Santa Catarina Campuses (SCCs)

Considering the four regions indicated in Fig. 2, five SCC sites were selected for the
survey comprising one from each of these regions plus a second from Florianópolis,
the capital city of SantaCatarina State. Typically, thesewere first established between
40 and 60 years ago and have gone through processes ofmodernization and expansion
during this time ranging from new faculty buildings to additional campuses builds on
green-field sites. Each campus provides teaching, research, catering and recreation
resources for between 10,000 and 30,000 students and staff. Unlike the EACs, the
SCCs do not offer student accommodation, which is typical of most Brazilian HEIs.

Santa Catarina’s universities offer graduate, MSc and PhD courses over a broad
range of subject areas that tend to be closely identified with the needs of their local
communities. Typical focus areas include sustainable production alternatives for
family farming, process optimization for cleaner production, environmental studies
and integrated design of the built environment and energy. Their interests lie not
only in the training of professionals but also in the production and publication
of new knowledge, the development of community actions aimed at promoting
economic, social, cultural, sports and health development. Their outreach activities
include social assistance initiatives, seminars, scientific meetings and active engage-
ment with the community. More recently, these institutions have invested heavily in
expanding postgraduate studies and research, the creation of technological centers
and internationalization.

4 Corporate Sustainbility Bench Marking

Using the methodology set out in Sect. 2, the benchmarking survey yielded results
that clearly demonstrate that all the HEIs have interests in all the themes outlined in
this paper. However, the information that is available via their open websites varies
greatly, ranging from high-profile publicity statements on corporate sustainability
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policy and performance to almost no information that can be accessed easily. Simi-
larly, the perception of professional staff who were approached in the survey varied
from a detailed well informed knowledge of their HEI sustainability policies to very
little knowledge or awareness of them at all. Surprisingly, in some cases there was
resistance to sharing such information as it is seen as being strategic to their orga-
nization and, therefore, confidential. Some of the more important observations are
detailed in the following sections.

4.1 Green Campus

(a) Litter and waste

The survey reveals that the EACs appear to have well established management
processes for monitoring and control of their waste which caters for the separation
of recyclable (paper, plastic, organic) and non-recyclable materials. Nevertheless,
there remain opportunities to improve waste handling further with one institution
reporting less than 30% being recycled from a total annual disposal of seven tons of
waste representing approximately 80 kg per full-time student per year. Typically, the
drivers to the waste management are:

• High-profile communication and engagement with staff and students about waste
handling services has resulted in a greater response towards recycling programs.

• This continues to be emphasized through targeted campus-wide waste reduction
campaigns spearheaded by a student lead initiatives such as returning to reusable
cutlery instead of disposable plastic utensils.

• Paperless classrooms where students access lecture notes and submit work
electronically through a central teaching hub.

• Acontinuing education, awareness and behaviormodification of the entire campus
community by measuring and setting targets to be accomplished.

• The disposing of used electrical equipment according to recognized regulations
such as WEEE.3

Survey data from the SCCs indicates that all aremaking efforts to separate, recycle
and avoid waste but there appears to be less emphasis on engagement with the
stakeholders. There is variability in the way waste is managed with few institutions
being able to report the total amount of waste they produce per annum. However, the
indications are that they produce waste in the region of approximately 50 kg per full-
time student per year, which is not too dissimilar to the EAC experience. However,
one SCC reports only 2% of this being recycled. Used electrical equipment is stated
as being correctly disposed of but it is not clear what criteria or regulation is being
adopted in this respect.

3WEEE: European Waste Electric and Electronic Equipment Regulations 2013.
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(b) Energy

The EACs have energy management systems on site and strive or have obtained
carbon-neutrality through the use of energy saving measures such as low power
consumption devices and on-campus combined heating/power generation plants
based on natural gas. Efforts to reduce costs through energy saving, reduced emis-
sions and potential opportunities to energy export electricity to the national systems
are the main influencers in their initiatives.

SCC report their sole source of energy to be electricity from the national grid,
with no campus’ energy management systems being used. All indicate interests in
renewable energy research such as solar photovoltaic energy, but little of this appears
to be contributing to the corporate energy requirements of the individual campuses.
It should be noted that these campuses (as the most of facilities and residences in
the country) benefit from a largely predominance of renewable energy that makes
up the Brazilian power matrix. Currently, 83% is generated from renewable primary
sources, with 63% alone being supplied by hydroelectric power plants.4

(c) Water conservation and protection

In line with most developed universities, EACs provide not only the normal toileting
and hygiene stations across the campus but also accommodation, sport facilities
including swimming pools & showers, restaurants, research laboratories that are
all significant consumers of water. As with energy consumption, cost saving is a
significant driver to conservation ofwaterwithwell-known practices being employed
such as:

• Early detection of leaks through metering and regular maintenance checks and
repairs.

• Water saving devices such as low-flow faucets and showerheads, dual flush toilets,
and waterless urinals across campus.

• Replacement of older equipment such as washing machines with newer, energy
star models, which use nearly 50% less water.

• Planting of native and adaptive plant species used across campus to minimize
irrigation water usage, and a computerized irrigation system capable of adjusting
water usage based on weather and rainfall patterns.

• Wastewater is deposed of according to the regulations of the local water
management authority.

The established SCCs indicate that there are initiatives focused on avoiding
water wastage especially where swimming pools, hygiene, cleaning, cooking and
other high-usage facilities are present. Nevertheless, it is not clear if any rigorous
management system for metering and leak detection is in place.

4Source: the National Electrical Energy Agency (Aneel).
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(d) Travel and Transport

The EACs are located in or near to a large city where traffic congestion is a concern
for the city hall officers. These universities adopt city transport policies specific to
their locations and actively encourage staff and students to use public transport and
other sustainable transport schemes, such as:

• Promoting metro-passes, bicycle purchase/rental assistance, e-scooters, bicycle
share, secure bicycle parking and commuter ride sharing.

• Offering no student car parking and only limited chargeable car parking for staff
and visitors.

• Home working.

Goods and services are delivered to the campus via dedicated vehicles, but with
no obvious means to optimize these.

The SCCs rely heavily on public transport as the main way of moving staff and
students between home and the campuses. Car parking is provided but there are no
obvious efforts to encourage environmental friendly transport habits. These institu-
tions have sustainability groups pursuing lines of research in modifying transport
habits in the community but it is not clear how this contributes to their transport
management policies.

(e) Biodiversity

EACs operate management methods in their estates regarding the control of herbi-
cides, pesticides, fertilizers by ensuring these are compliantwith national regulations.
They also implement policies to promote native and adaptive species and reduce the
use of harmful chemicals.

The SCCs appear to be more active in this area through schemes, for example:

• Maintaining a forest nursery with native species.
• Management methods regarding herbicides, pesticides and fertilizers.
• Risks management regarding invasive species are kept under control.
• Initiatives to protect natural systems through direct interventions.

4.2 Living Labs

All institutions have Living Lab-style learning employing problem solving and
applied real-world learning through a multi-method approach and co-creation
methodology with other Living Labs through online campaigns. The same applies
to a multi-stakeholder participation, with public and private sector, academia and
community representatives. Typically focus objectives of the living labs are:

• Solar thermal panel for water purification.
• Software development.
• Behavioral research.
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• Peace and political violence.
• Understanding, sexual orientation, gender, and racial/ethnic disparities in health,

transgender and racial/ethnic minorities.
• Technological incubation with industries and popular cooperatives.
• Transfer of technology and knowledge in favor of social, economic, cultural and

environmental development.

4.3 Economic and Socioenvironmental Sustainability
for Society Initiatives

All institutions have research groups dedicated specifically to sustainability and
community engagement services that broadly reflect the Sustainable Development
Goals of the United Nations and the demand for sustainable engineering solutions
to mitigate global problems such as climate change and declining natural resources.
All institutions aim to strengthen their institutional identity with such activities.
However, whereas EACs research efforts tend to bias towards innovation, envi-
ronmental management and sustainable development, SCCs appear to place more
emphasis on social inclusion, health, education, art, culture, sport, science and the
promotionof citizenship.This is facilitated throughprograms for the voluntary partic-
ipation of staff and students at local community schools, especially those teaching
ethical and legal principles, citizenship rights and duties, as well as support for
homeless people.

5 Conclusions

In this study, the authors examined performance benchmarking as a means of eval-
uating and improving corporate sustainability in the Brazilian higher education
community. Data from a group of HEIs in the Brazilian state of Santa Catarina
was gathered and compared with similar institutions in Europe and North America.
The aim is to establish a process by which performance can be measured and ideas
shared rather than simply creating another league table or tick-box mentality.

The proposed benchmarking questionnaire set out in Tables 1, 2 and 3 yielded
information that would guide HEIs towards a more environmental sustainable
operation. Some important highlights from the themes are:

• Litter and waste: The survey highlights the need to improve and enlarge the
measurements, establish goals and targets to minimize avoid litter and waste
in the SCCs. The EAC model of high-profile communication and engagement
with staff and students on corporate waste handling services generates a greater
awareness and response towards recycling programs.
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• Energy: There is no doubt that the EACmodels for energy usage on campus have
evolved out of a need to reduce costs and emissions from fossil fuel generated
power. Conversely, the Brazilian national power generation has, already, a large
contribution from renewable sources making this a near sustainable source of
energy. Nevertheless, cost remains a principal driver to applying energy saving
measures for the SCCs.

• Water conservation and protection: Concern about water usage is common in
all the institutions but it is not clear that the SCC campuses uses any systematic
approach to measurement of this and establishing goals and targets in order to
minimize water consumption or avoiding waste.

• Travel and transport: Unlike the EACs, the SCCs do not appear to address this
theme by, for example, developing policies in partnership with local authorities
and private transport services to minimize journeys and encourage ecofriendly
modes of transport with less pollution in the movement of people and goods to
and from their campuses.

• Biodiversity: The SCCs efforts appear to exceed those of the EACs in this theme
through initiatives to protect natural systems and direct interventions to control
invasive species.

• Living Labs: SCCs are highly active in promoting a culture of innovation,
entrepreneurship, intellectual property, technology and knowledge transfer in
their internal and external communities. An approach to share user-centered,
co-creation methodology happens through innovation, research and programs
developed with companies, research centers in Brazil and abroad.

• Economic and socioenvironmental sustainability for society initiatives: All
institutions have research groups dedicated specifically to sustainability and
community engagement services. EACs research efforts tend to bias towards inno-
vation, environmental management and sustainable development, SCCs appear
to place more emphasis on social inclusion, health, education, art, culture, sport,
science and the promotion of citizenship.

This study provides only the initial framework for much benchmarking activity.
Nevertheless, this simple attempt at benchmarking HEIs in Santa Catarina with
respect to their sustainability has revealed some significant differences in the perfor-
mance between the institutions and with the activities of like institutions in Europe
and North America. It is not clear why some of these differences exist, but more
significant information is yet to be gained fromunderstanding and refining the process
of benchmarking. More importantly, it lays the groundwork for the exchange and
evaluationof ideas betweenHEIs for the development of greener campuses in general.
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What About the Human Side
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and José Baltazar Salgueirinho Osório de Andrade Guerra

1 Introduction

The world is facing large scale involuntary migration as never before; however, these
refugees are treated as numbers, not as human beings. According to the International
Organization forMigration (IOM2018), in the past fewyears, internationalmigration
corresponded to more than 250 million people annually, from which 25.4 million
were conventional refugees (contemplated by international law) and 18.8 million
displaced by sudden-onset environmental disasters. Refugees frequently migrate to
cities, being in less developed zones, or refugee camps. In both situations, migrants
are exposed to countless threats like zoonotic diseases, diseases caused by poor
sanitation, violence, hunger and malnutrition.
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“Already, one-third of the world’s urban population, about 1 billion people, live
in slums: in poor quality housing with limited clean water, sanitation and education
services. By 2030 it is estimated that this number will rise to 1.7 billion people.
High population densities and high contact rates help to spread disease, while
health and education services are often inadequate. In India, for example, unplanned
urbanization has been associated with the spread of dengue fever” (IOM2008, p. 32).

The United Nations recognizes migration as a means for many people in vulner-
able situations to find better living conditions, and to seek job opportunities, study or
escape conflicts that put their lives at risk, such as terrorism and the effects relating to
climate change andnatural disasters.Migration is amajor challenge in the twenty-first
century, threatening sustainable development by exposing millions of people.

In 2015, the United Nations implemented the Agenda 2030 for the 17 Sustainable
Development Goals (SDGs) and its 169 targets. The SDGs represent the continuation
and improvement of theMillenniumDevelopmentGoals (MDGs), aiming to promote
a holistic and more comprehensive approach for sustainable development, which
establishes indicators and targets that can bemeasured and implemented with greater
cooperation between organizations and countries around the world (UN 2020b).

To achieve its goals the world community must overcome the obstacles to the
education of all sorts of migrants, including refugees (UNESCO 2016). Within the
reach of SDG 4, regarding quality education, immigrants have access to better oppor-
tunities and to achieve other goals such as SDG1 (No poverty), SDG2 (ZeroHunger),
SDG 3 (Good Health and Well Being). It also contributes to the reduction of gender
inequalities established in SDG 5 and to promote climate change strategies proposed
in SDG 13 (Nicolai et al. 2016). The SDGs address targets and indicators for migra-
tion (e.g. SDG 10.7) regarding the goal to reduce inequalities to “facilitate orderly,
safe, regular and responsible migration and mobility of people, including through
the implementation of planned and well-managed migration policies” (UN 2020a).

“Sustainable development is a development that meets the needs of the present
without compromising the ability of future generations to meet their own needs”
(United Nations General Assembly 1987). This concept is strongly linked to the
quality of life of societies in the face of major changes that impact people’s daily
lives. The literature on sustainability still has amajor focus on environmental studies,
while the social and economic dimensions are rarely discussed (Lozano 2008).

By ignoring the human side of migration, governments and civil society are
condemning entire generations of people to a life of misery, segregation, emotional
imbalances and lack of possibilities for the future (Crea 2016). This perverse side
of migration is particularly concerning when about half of any refugee population
consists of children. Which requires additional efforts from the refuge country and
the international community to promote an educational experience of quality for all,
including the challenges imposed by language barriers, social wellbeing, housing
and post-trauma (Hirano 2014).

Universities are important to raise awareness about the difficulties and needs
of refugees, being knowledge-disseminating institutions and key actors in the rela-
tionship between society, organizations and governments. Universities also promote
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technical aid and resources that help refugees’ reception and contribute to their inte-
gration in the host countries. This assistance ranges from the availability of housing,
food, access to health and education (Leal Filho 2011).

Refugees’ educational challenges are particularly difficult in higher education,
which is the educational level with least adherence among refugees due to many
challenges, i.e. academic literacy, language barriers and the need to work on jobs
that require low qualification (Crea 2016). The number of studies related to the
role of universities to promote refugees’ wellbeing is still insufficient. Therefore, it
is important to discuss their realities and challenges, aiming to find and expand the
actions that contribute to improving their quality of life (Nicolai et al. 2016). Accord-
ingly, this study aims to contribute to the literature by analyzing how universities
can contribute to improving refugees’ wellbeing by implementing the Sustainable
Development Goals. To reach this goal, a qualitative approachwas used to collect and
analyze the necessary data, followed by interviews with seven university managers
in Brazil.

2 Literature Review

2.1 Climate Change-Induced Migration, the Climate
Refugees

Since the 1951 Convention Relating to the Status of Refugees, Refugees are defined
by the United Nations as “any person who owing to a well-founded fear of being
persecuted for reasons of race, religion, nationality, membership of a particular social
group or political opinion, is outside the country of his nationality and is unable or,
owing to such fear, is unwilling to avail himself of the protection of that country; or
who, not having a nationality and being outside the country of his former habitual
residence as a result of such events, is unable or, owing to such fear, is unwilling to
return to it” (UNHCR 1951).

Despite its fundamental importance to ensure the protection of refugees, the 1951
convention does not cover a different category of forcedmigrants, failing to recognize
and protect the climate refugees (Eckersley 2015; McNamara and Gibson 2009).
There is no common agreement on the concept of climate refugees; however, a
comprehensive definition was proposed in 2017, defining climate change refugees
as “any person who has been forced to leave their home, or their country, due to the
effects of severe climate events, being forced to rebuild their lives in other places,
despite the conditions to which they are subjected” (Berchin et al. 2017).

As a common ground, refugees are internationalmigrants forced to flee their home
countries seeking protection or better living conditions. Refugees migrate due to
violence, persecution ofmany kinds, social and political unrest, famine, poverty, war,
natural disasters (Loescher 1996). Despite its increasing numbers, climate change
refugees are not protected by international policies due to the lack of policies covering
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their category (Hodgkinson et al. 2009).However, its importance is represented by the
rising number of people internally and internationally displaced due to the irreversible
effects of climate change (e.g. extreme weather events, desertification, sea-level rise,
salinization of the soil and groundwater) (Berchin et al. 2017).

Forced migration is an emergency action, which is not planned by those fleeing
their homeland. Therefore, climate change refugees are more susceptible to suffer
financial restraints and social exclusion in their destinations, this process condemns
entire generations to social vulnerability and inhibits the promotion of the Sustainable
Development Goals (SDGs).

Climate change is increasing the frequency and intensity of environmental
phenomena that induce human migration (Warner et al. 2009), which increase local
disputes over natural resources (Mazo 2010; Matthew et al. 2009; Welzer 2010) and
improve the conditions to the proliferation of infectious diseases, particularly those
related to warm weather (Moran 2011).

2.2 Universities for the Sustainable Development Goals:
Assisting the Climate Refugees

Universities are secular institutions with a key role as social organizations (de
Andrade et al. 2018). They influence economic, political, social, technological and
environmental elements of our societies, preparing future leaders to develop new
methods to meet societal demands (Aktas 2015).

Universities have the intrinsicmission to endorse democratic processes throughout
society and inside its campuses (de Andrade et al. 2018). According to the United
Nations Economic Commission for Europe (UNECE 2009), besides being a human
right, education “is a prerequisite for achieving sustainable development and an
essential tool for good governance, informed decision-making and the promotion of
democracy”.

For decades universities advocate for a more active role of education on sustain-
ability and climate change; e.g. the Stockholm Declaration in 1972, the Belgrade
Charter in 1975, the Tbilisi Declaration in 1977, the Talloires Declaration in 1990,
the Agenda 21 in 1992, the Millennium Development Goals (MDGs) in 2000, the
Rio +20 in 2012, and the SDGs in 2015 (Lozano et al. 2013; Berchin et al. 2018).

Large-scale climate change migration compromises the MDGs and SDGs by
affecting all their goals but, particularly, it interrupts the provision of education and
health services (IOM 2008). “Forced migration hinders development in at least four
ways; by increasing pressure on urban infrastructure and services, by undermining
economic growth, by increasing the risk of conflict and by leading to worse health,
educational and social indicators among migrants themselves” (IOM 2008, p. 32).

The International Organization for Migration (IOM) stated that climate change-
related events, particularly climate change-forced migration, threatened the achieve-
ment of the MDGs and, consequently, the SDGs as well (IOM 2008). The world
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is facing unprecedented large-scale migration due to socioeconomic, political and
environmental challenges, forcing people to flee their homeland; and failure to adapt
to climate change is inducing even more displacement and migration due to severe
droughts, floods, sea-level rise, salinization and natural catastrophes (Berchin et al.
2017).

From the 8 MDGs to the 17 SDGs, education, health, food security and the envi-
ronment are at the core of discussions. Both MDGs and SDGs support stronger
multi-stakeholder partnerships to promote sustainable development, and universities
should be at the core of these arrangements, leading by example. Particularly, SDG
10 “Reduced Inequality”, aiming to “facilitate orderly, safe, regular and responsible
migration and mobility of people, including through the implementation of planned
and well-managed migration policies”; and SDG 4 “Quality Education”, aiming to
create an “immigration status parity index for achieving at least a fixed level of
proficiency in functional skills, by numeracy/literacy skills”.

Universities have a unique capacity to innovate and to promote social inclusion
at the same time, developing creative environments to induce cognitive learning
by exposing students to a daily routine of good practices. Innovative universities,
through its campuses, are frequently referred by the literature as a living laboratory
(Evans et al. 2015; Berchin et al. 2020; Crea 2016).

There are many cases of universities supporting the inclusion of refugees in
their activities, promoting education, cultural activities and social inclusion—e.g.
the University of South Santa Catarina in Brazil, which has a program to “welcome
migrants”, providing capacity building and education, and promoting their inclusion
with the students and local community (Unisul 2016); amongmany other universities
that have committed to support refugee students (https://refugeeswelcomemap.eua.
be/Editor/Visualizer/Index/34).

Students’ engagement in universities’ initiatives is key for integrating refugees and
making them feel welcomed. Guilford College (USA) relies on its students to host
many refugee families and in enrolling in activities on campus, such as developing
artwork and podcasts that discuss the challenges experienced by immigrants and
refugees. Guilford College started the “Every Campus a Refuge” (ECAR) initiative
in 2015, for universities and colleges to invest their resourceswithmunicipal agencies
to guarantee housing, food and other assistance needed by refugees until they can
become independent (Guilford College 2017).

Language is an important barrier for refugees to adapt to their country of desti-
nation. Therefore, understanding the language spoken in this country is crucial to
refugee’s integration in the new community and their access to job opportunities that
can contribute to their quality of life. In this regard, the Federal University of Santa
Catarina (Brazil) created the PLAM project, which teaches the Portuguese language
to immigrants and refugees with the help of volunteer professors and academics from
the Language Department (UFSC 2020). As discussed in SDG 4, quality education
offers greater chances of finding jobs and it also helps to reduce poverty (SDG 1)
and hunger (SDG 2) whilst improving the families’ well-being (SDG 3) (UN 2020a).
However, prejudice and xenophobia are still a big challenge.

https://refugeeswelcomemap.eua.be/Editor/Visualizer/Index/34
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As another example, the Pontifical Catholic University of Paraná (Brazil) inte-
grates the Scholars at Risk network that unites academic institutions aiming to
support and protect the human rights of academics in a situation of vulnerability
due to threats against academic freedom. The network operates in 40 countries with
the participation of nearly 400 higher education institutions, which grant academic
refugees temporary positions in the signatory institutions. In addition to encour-
aging researches, that promotes freedom of expression worldwide, the Scholars at
Risk network also helps to hold seminars and workshops that integrate refugees into
the local communities (Scholars at Risk Network 2019).

Local and international networks are great allies in assisting Universities in the
design of projects and fundraising that help refugees in their transition within hosting
countries. Europe has several partnerships due to the large flow of immigrants and
refugees it receives annually, one of them is the inHERE project, in partnership
with United Nations High Commissioner for Refugees, the University of Barcelona
(Spain) and the Sapienza University (Italy). The project aims to share knowledge
and offer training to academic and administrative staff within Universities, ranging
from legal knowledge to administration courses. It does so for them to be able to
understand the context experienced by refugees and assist in their economic and
social integration. It also strengthens the integration capabilities of their institutions
and allows them to serve as a model for other universities (inHere Project 2020).

In Austria, Universities joined forces in 2015 to develop the MORE Project,
which is currently applied in more than 21 universities across the country. They
provide housing, food and medical assistance to refugees, as many are injured or ill
after arriving at the chosen location of refuge. According to SDG 3, this concern for
refugees’ access to health andwell-being is essential for them to establish themselves
in the hosting community (UN, 2020a). Refugees are also allowed to attend classes to
expand their knowledge of the country’s language and other areas of interest, without
the need to be registered as university students or pay tuition fees (Uniko, 2020). The
actions and efforts of universities’ initiatives strengthen the importance of SDG 17,
which discusses partnerships to meet the goals, which accelerate their achievement.

3 Methods

This study uses a qualitative approach to collect and analyze the necessary data to
achieve its goal, “to analyze how universities can contribute to improving refugees’
wellbeing by implementing the Sustainable Development Goals”.

This study used the semi-structured interview method to collect the data. In order
to be representative, seven university managing directors were interviewed, from
Private, Public and Community universities in Sao Paulo (4), Florianopolis (2) and
Sao Bernardo do Campo (1), Brazil.

The open-ended questions of the questionnaire (Table 1) were based on the liter-
ature, aiming to understand how universities can contribute to improving refugees’
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Table 1 Interview questionnaire

1—What does sustainable development mean to you?

2—Are you aware of the Sustainable Development Goals of the United Nations?

3—In your opinion as a university manager, do universities have a responsibility for sustainable
development?

4—How is your university promoting sustainable development? What are the key-programs and
actions towards sustainability developed by your university?

5—Are you aware of the current refugee crisis? If yes, what is your opinion on how this issue is
being addressed by the international community?

6—Have you heard about climate change refugees? Can you define them?

7—Do you think universities can support those refugees? If yes, how?

8—Does your university contribute to support refugees? If yes, how? If not, what could be done?

wellbeing by implementing the Sustainable Development Goals (Berchin et al. 2018;
de Andrade et al. 2018).

To analyze the data from the semi-structured interviews, we followed the indica-
tions of Bardin (2011), which are pre-analysis, when the interviews are transcribed
and reviewed; material exploration, when an in-depth analysis of the collected mate-
rial takes place; and subjective interpretation of the research outcomes, through the
analysis and comparison among the propositions stated on the current scientific
literature.

4 Results and Discussions: The Contributions
of Universities to Implement the Sustainable
Development Goals for Climate Refugees

As living laboratories, universities have the knowledge and the means to promote
effective initiatives for sustainable development. These initiatives include social
and economic wellbeing, environmental preservation, technology and infrastructure
innovations.

Questionnaire 1st Question: What Does Sustainable Development Mean
to You?
interviewees understand sustainable development as “an ethical duty of all”, which
promotes “economic development, whilst being inclusive and environmentally
responsible”. According to another interviewee, sustainable development integrates
“environmental preservation and economic growth, ensuring social wellbeing and
the longevity of human beings, whilst respecting the planetary boundaries”.
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Questionnaire 2nd Question: Are You Aware of the Sustainable Development
Goals of the United Nations?
Three out of the seven interviewees considered that they were deeply aware of the
SDGs and four of them had some knowledge of the SDGs. Universities have a key
role to create and disseminate knowledge, using sustainable practices (Leal Filho
2011). However, the number of university managers holding a deep knowledge of
the SDGs is insufficient and warns of the need for further training of academic staff.
The world community is increasing the pressure for leaders to make responsible
decision-making towards sustainable development. Therefore, university managers
have great knowledge at their disposal (i.e. specialists that integrate the academia)
and the tools (i.e. students, alumni, the campus) to promote sustainable development
paths in their surrounding communities.

Questionnaire 3rd Question: In Your Opinion as a University Manager, Do
Universities Have a Responsibility for Sustainable Development?
Although the seven interviewees confirmed that universities have a responsibility to
promote sustainable development, two of them understand that their institutions are
not doing enough to achieve the SDGs. One of the interviewees indicated that among
the greatest challenges for the promotion of sustainable development in universities
is the administration; management systems used by these institutions are usually
outdated and difficult to change.

Transforming organizational systems creates barriers due to the employees’ resis-
tance to change (Leal Filho et al. 2017). This is often endorsed by the lack of commit-
ment or the lack of awareness of the employees to matters related to sustainability
and the environment. The fact is that these barriers have a negative impact on the
effectiveness of universities’ sustainable practices, such as the integration of immi-
grants in the universities’ academic and social routines. The interviewee also stated
that there is more economic pressure than scientific awareness available to support
decision-making to implement sustainability in organizations.

Another interviewee argued that universities are key social agents that hold
the responsibility to promote sustainability and awareness throughout society;
and to improve their contribution to sustainable development these institutions
should implement education for sustainable development in their courses, using the
knowledge and technologies at their disposal to promote local development and
environmental quality.

Questionnaire 4th Question: How is Your University Promoting Sustainable
Development? What Are the Key-Programs and Actions Towards
Sustainability Developed by Your University?
One of the interviewees argued that universities should promote the SDGs “through
subjects that discuss environmental education and propose alternative technologies
of development that respect the environment”. Also “promoting projects to engage
students with the local community through outreach and initiatives on campus,
providing the studentswith critical knowledge and awareness of real-life challenges”.
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The sustainability challenges are not only technical but ethical and involve the devel-
opment of individual and collective awareness of society at the global level. There
is an urgent need for a change in the economic organization of institutions, but also
in the personal habits of individuals (Lozano 2013; Wright and Wilton 2014).

According to one of the interviewees, “students are strategic to the promotion of
sustainable initiatives, as theywill be thementors and leaders of the future”.However,
the lack of students’ engagement in the universities’ processes can be linked to several
challenges, such as distance between the university and the student, lack of interest
in several campus projects, low investments in communication platforms and little
control over the performance of the initiatives (Ribeiro et al. 2018). The literature on
universities and sustainability indicate that students often neglect the social aspect of
sustainability, for they are taught to consider the environmental aspect as the major
concern. Therefore, “university campuses must engage students to promote social
activities”, including the integration and capacity building of refugees.

Among the initiatives developed by the universities managed by the interviewees,
two institutions have structured specific programs for the SDGs. One of them created
a holistic program developed by an innovation center, which encompasses Zero
Hunger (SDG 2), CleanWater and Sanitation (SDG 6), Affordable and Clean Energy
(7), Sustainable Cities and Communities (SDG 11), Responsible Consumption and
Production (SDG 12); and the other maintains a holistic environmental education
program based on the SDGs, which includes education, research, outreach, campus
operations and management.

Other institutions promote general initiatives for energy efficiency, wastemanage-
ment, social responsibility and environmental awareness. One of the interviewees
also encouraged the “participation of universities and their research centers on inter-
national networks”, which contributes to “share experiences and gather information
and resources to promote the SDGs locally”. Finally, knowing that more than 60% of
human diseases are zoonotic, one of the institutions also maintain public veterinary
hospitals that offer “nearly a thousand free veterinary services and procedures for
the local communities, particularly to those in a vulnerable situation”, which helps
to promote health, wellbeing and education; the interviewee also informed that the
institution applied to the SDGs Knowledge Platform.

Questionnaire 5th Question: Are You Aware of the Current Refugee Crisis? If
Yes, What is Your Opinion on How This Issue is Being Addressed
by the International Community?
Universities, as the main promoters of sustainable development, need to strengthen
their engagement with social causes, including refugees (Crea 2016). All the inter-
viewees were aware of the current refugee crisis and agreed that the international
community is not doing enough to deal with the causes of the problem, nor with the
challenges faced by the migrants.

Two of the interviewees stated that the international community is neglecting the
refugee crisis and are failing to encourage countries to implement efficient pubic
policies and aid to refugees worldwide; also failing to resolve the causes of forced
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migration. Two interviewees did not feel prepared to talk about the actions of the
international community on the subject.

Questionnaire 6th Question: Have You Heard About Climate Change
Refugees? Can You Define Them?
When it comes to climate change refugees, an analysis of the interviewees’ speech
indicates that anthropogenic climate change is a pressing challenge for humanity and
forces people tomigrate seeking better living conditions in other territories. However,
one of the interviewees argued that, although of critical importance, climate change
“is not the main concern for the current global refugee crisis”.

One of the interviewees argued that climate change is a pressing issue for every
country and territory, which has the most negative effects on vulnerable agricultural
communities “forcing people to migrate for better living conditions, in which they
can produce food, access quality water resources and raise their families”. Other
interviewees understand that human activities (environmental disasters) also force
people to flee their homes.

Questionnaire 7th Question: Do You Think Universities Can Support Those
Refugees? If Yes, How?
All interviewees agreed that universities can support refugees in their adaptation to
the country of destination. Among the suggestions of the interviewees to improve
the lives of the climate refugees in the host country, are: (1) the organization of
events to promote awareness regarding the challenges faced by these migrants, (2)
promoting more research and outreach to spread the importance of the topic, (3)
to offer scholarships to support the education of the refugees and integrate them in
the market, and (4) to give job opportunities for their inclusion. Thus, one of the
interviewees argued that universities must “provide an environment to recognize
the refugees as citizens and provide study opportunities for them. Even with basic
subjects like the local language. Also, encouraging student groups that can work as
social support”.

Questionnaire 8th Question: Does Your University Contribute to Support
Refugees? If Yes, How? if not, What Could Be Done?
Only one out of the seven universities has an established program to support climate
change refugees, which promotes social activities on the campus to engage the
students with the refugees. The main goal of this university from southern Brazil
is to promote social inclusion and cultural diversity, by assisting the process of
social inclusion of international migrants and refugees from the State of Santa Cata-
rina, South Brazil. Also, promoting language classes and technical support to assist
refugees. Figure 1 illustrates the proposed initiatives for the university to promote
refugees’ wellbeing.

Although the other six universities do not have a specific program for refugees’
wellbeing, they have other social support programs that can be used by them. Among
the social programs suggested by the managers in the questionnaire, were: (1) a
program of scholarship for people in need; (2) the development of researches to
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Fig. 1 University initiatives to promote refugees’ wellbeing

investigate the main causes of human migration and the challenges faced in the
process of migration and in the country of destination, which could generate relevant
data to support policymakers through a science-policy dialogue; (3) addressing the
themeof climate change refugees and their challenges in classes, to raise awareness of
local students on the subject; (4) to create job opportunities for refugees in university
campuses; (5) to create training programs to capacitate refugees for the market; (6)
to promote language programs to teach refugees the local language.

5 Conclusions and Recommendations

Universities have the knowledge and the resources to promote education and capacity
building, to teach the local language, and technically and culturally prepare these
refugees to fit in the host country. However, there are many challenges faced by
universities when trying to engage refugees in higher education, including fragile
educational literacy, difficulties to communicate in the refuge country’s language
(both oral andwritten), social and economic exclusion, including in job opportunities.

Although there is a lack of literature exploring the role of universities to support
refugees, it is possible to draw some recommendations based on the existing literature
on the social role of universities and the interviewees’ answers. Universities can
contribute to improving refugees’ wellbeing by:

• Developing a language program to teach refugees;
• Promoting methods to facilitate the inclusion of refugees in higher education;
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• Developing a vocational training program to rehabilitate refugees to the labor
market;

• Promoting social activities on the campus to improve the social life of refugees
and engage students with extracurricular activities;

• Offering technical support to assist refugees in the bureaucratic processes;
• Encouraging Local and International Networks to Promote Aid and Resources.

Universities must encourage a deeper engagement of students in initiatives to
support refugees. These institutionsmust raise critical thinking and awareness among
students, supporting transdisciplinary learning that emancipates them to use their
knowledge background to promote sustainable development. Besides the integration
of refugees in universities, courses and activities, these institutions must provide
opportunities for refugees to integrate the job market.

Future studies could exploremore cases of university programs on refugees, inves-
tigating the structure of these programs to fully understand the potential of univer-
sities to promote the development of refugees’ capacities and inclusion in refuge
countries.
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Critical Thinking, Moral Courage,
and Sustainable Development Goals.
Universities as a Driving Force
for Societal Change

Daniela Dumitru

1 Introduction

The main danger for the UN’s Sustainable Development Goals (SDGs) is that they
become mere rhetoric, another “glass bead game” (Hesse 2002) which will drop in
the end, disappearing in the sands of forgetfulness. The SDGs are straightforward
elements for change and they can be pursued by everyone, either separately or inte-
grated into more complex sustainability plans. However, they are endangered by
ideology and by just merrily talking about them, without taking any concrete action
to fulfil them.

This paper argues in favor of critical thinking as creating an environment for the
development of the courage that is crucial in attaining the SDGs. Furthermore, the
university is the starting place for the construction of the human personality. The
university should exit its current state of researching in a void by taking its true role
in society: to research for the common good. Hence, the university should reassume
its Humboldtian creed and become teleological and moral. The paper will attempt to
demonstrate that only by placing sustainability as itsmoral purpose can the university
truly serve society. Moreover, in view of this, courage is always needed to serve the
moral good when facing uncertainty.

The paper brings together three concepts rarely put in one place: critical thinking
(CT), courage, and sustainable development. This adds to its original approach to
the sustainability issue, in the context of encouraging the university to change and
to reassume its moral ground in society. This is a rare approach in the literature
concerning sustainability. The three concepts are often connected two-by-two: for
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example, courage with sustainability, especially with regard to action toward sustain-
ability (Sidibe 2016); critical thinking as a spur for courage, particularly intellectual
courage (Paul and Elder 2020), and as a condition for education for sustainable devel-
opment (Straková and Cimermanová 2018; Concina 2019; Thomas 2009); or CT is
simply connected to sustainability (Minott et al. 2019) or directed towards society
in the form of critical action (Barnett 1997). However, it is hard to find all three,
courage, CT and sustainability, in one place in the literature.

Moreover, for society to benefit from courage, CT, and sustainable behavior,
educationmust be involved.Andnot just any education, but specifically higher educa-
tion. It may be argued that the beginning of transformation lies in higher education.
Higher education should not be allowed to escape its formidable responsibility—to
act (morally) toward sustainable development.

It is necessary first to establish the definitions of some concepts that will facili-
tate the discussion of a complicated topic which may seem somewhat counterintu-
itive, viz. the relation between critical thinking and courage. After defining the main
concepts, the connection between engaging in critical thinking and the development
of courage and fortitude will be demonstrated.

What is the link between these concepts and sustainability?World-wide, the notion
of sustainability is currently still in its early stages, confronted with unjustified skep-
ticism and abusive refutations. Unverified rejection of scientific evidence creates a
dangerous situation should it also be endorsed by political leaders or political–deci-
sional bodies. When governments deny obvious facts and withdraw from organiza-
tions fighting against climate change, the result is delay in the implementation of
urgent measures to stop climatic deterioration and social turmoil.

Reasoning and critical thinking are conditions for action for sustainability. Higher
education should have as its primary goal the development of these skills. Moreover,
sustainability itself should be included in all educational programs as a result of the
current situation in which everybody’s contribution is needed. No higher education
institution should evade its responsibility as an initiator of change. For this reason,
higher education institutions (HEIs) should also be responsible for the fulfillment of
the Sustainability Goals. Goal 4 addresses education directly, through target 4.7: “by
2030, ensure that all learners acquire the knowledge and skills needed to promote
sustainable development.” The SDGs are connected to the 2030 Agenda (Shulla
et al. 2020), which shows continuity and hope, at least at the level of world-wide
statements and declarations.

The question is: when does change start? Where does transformation begin? It
will be argued here that the process should begin at the top, with higher education,
the last link of the education chain, chronologically speaking, but the first in line
for change. The most flexible link is HE because it is the most research-oriented
sector and it should embed new knowledge in its curricula. Change should start from
higher education. Consequently, it is the responsibility of universities to implement
the SDGs, ensuring the acquisition of sustainable development knowledge and skills.
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Being something very new, which means changing lifestyles and habits, this will
generate a lot of resistance. Courage, grit, and determination are essential to start the
change and to fulfill the SDGs and the aims stated in the 2030Agenda for Sustainable
Development.

2 Critical Thinking and Courage as Hallmarks of Higher
Education1

Two concepts must now be addressed, with an explanation of why they are crucial
for HE, in the twenty-first century. Critical thinking (CT) is a new concept, which
was introduced in the early twentieth century. However, it draws its essence from
Ancient Greek philosophy, being traceable back to Socrates’ discussions as captured
in Plato’s Dialogues (e.g. The Republic, 2007). Aristotle (2014) came to theorize
rationality as a critical tool.

In the Middle Ages, in his famous work, Summa Theologica, Thomas Aquinas
(1981) wanted his reasoning to meet all the requirements of critical thinking, always
to be systematically exposed and always to answer criticisms of the ideas expounded.

Some centuries later, in England, we find a number of representatives of empiri-
cism who had the active idea of criticism and reflection in their work. Bacon (2008)
was concerned with the way in which our mind gathers information about the world.
He said it was important for us to study the world empirically, meaning that episte-
mology and its outcomes (knowledge) are constrained by the capacity of the cognitive
system. This can be considered as the first work about critical thinking, although it
is not named like this.

Fifty years later, in France, René Descartes wrote what could be called the second
book of critical thinking, a lesser known, incomplete, and posthumously published
work, Regulae ad directione ingenii (Rules for the Direction of the Natural Intel-
ligence 1619–1628, 1998). In this work, Descartes intended to describe thirty-six
rules, but he only succeeded in writing twenty-one before his death. By stating the
rules of the mind, Descartes demonstrated that it must be systematically disciplined
when it reasons about anything.

In the seventeenth century, Hobbes (2019) and Locke (1996) talked about the
critical attitude. They did not accept what was considered “normal” in their own time
or what was traditionally accepted as being true. Hobbes had a naturalistic vision
of the world, in which everything needed to be explained in terms of proofs and
reason. Locke supported the application of critical thinking at the level of common

1The history of critical thinking presented in this chapter is partially published in my article
of 2019, “Creating meaning. The importance of Arts, Humanities and Culture for critical thinking
development”, Studies in Higher Education, 44(5), 870–879, https://doi.org/10.1080/03075079.
2019.1586345.
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sense and everyday thinking. He laid the foundations of critical thinking applied to
fundamental human rights. Thus it was John Locke who brought into discussion and
highlighted the necessity of critical thinking first in a democracy and second in social
life.

Kant (1999) wrote the Critique of pure reason, one of the most significant works
in philosophy, in which critical thinking turns to itself, to its own powers and limits.

The twentieth century brought the term “critical thinking,” and it was the most
prolific in establishing this concept through the works it inspired. Dewey (1909)
showed us the instrumental side of critical thinking in relation to the aims, objectives,
and targets we plan to reach. Wittgenstein (1998) showed us the need to take into
consideration the importance of concepts to human thinking, as well as the need to
evaluate the power of thinking and its limits. Piaget (1969) specified the importance
of the egocentric and socio-centric tendencies of our thinking, and drew attention
to the need to develop reflective thinking, which is capable of judging from the
perspective of several points of view, until it reaches a level called “the conscious
acknowledgment” of thinking.

Nowadays, we have many works called eitherCritical Thinking or Argumentation
or Informal logic. Our times have added a clarification of the concept and of its
utility to the ancient, modern, and enlightenment views presented above. Specifically,
critical thinking has become critical toward itself. The modern concept of critical
thinking was outlined by the philosopher, psychologist, and educator John Dewey. In
his book, How we think, he suggested the term “reflective thinking” (Dewey 1909).
Under this name he groups a number of features that differentiate the superior use of
human beings’ rational faculty from its minimal and routine functioning (Stoianovici
2005, 123).

Dewey used the term “reflective thinking” to denote “Active, persistent, and
careful consideration of any belief or supposed form of knowledge in the light of the
grounds that support it, and the further conclusions to which it tends,” (Dewey 1909,
quoted in Fisher 2001, 2). Subsequent generations of authors, including contempo-
rary ones, whether philosophers, educators, or other researchers interested in CT
development, are the heirs to Dewey’s work.

TheDelphi panelists (Facione 1990) describeCT as a set of skills and dispositions.
Analysis, Interpretation, Evaluation, Inference, Explanation, and Self-regulation are
the dimensions of CT as a skill set. The Delphi Project experts claim that thinking
critically is not equivalent to thinking correctly. The person who builds an argument
is imbued with this content because something motivates them to argue one way or
another. They have a certain purpose and relate affectively to the content used and
also to the position adopted.

This may be considered proof that critical thinking is both a complex of high-level
cognitive skills and a complex of affective and motivational dispositions, intrin-
sically bound to a cognitive and rational cluster. The Delphi panelists call this
reality the disposition to think critically, and it has several dimensions: truth-seeking,
open-mindedness, analyticity, systematicity, self-confidence, inquisitiveness, and
cognitive maturity (Facione 1990).
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Paul and Elder (2006), Bailin and Battersby (2016), and Hamby (2014 apud
Hitchcock 2018) propose the term “virtues” for these components of critical thinking.
They are virtues of character, concerning a person’s ways of thinking rather than their
ways of behaving. They are thus not moral virtues but intellectual virtues or cognitive
values (Kuhn 2008).

Thinking dispositions or intellectual virtues are real properties of thinkers.
They are general tendencies, propensities, or inclinations to think in different
ways in particular circumstances. Dispositions are personality traits of a complex
psychological reality named critical thinking (Dumitru 2012).

Facione (1990) divides the dispositions into two categories: initiating disposi-
tions (those that contribute to starting to think critically about an issue) and internal
dispositions (those that contribute causally to doing a good job of thinking criti-
cally once one has started) (Facione 1990). The disposition is a person’s consistent
internal motivation to act toward, or to respond to persons, events, or circumstances
in habitual, and yet potentially malleable, ways (Facione 2000).

Although there is some overlap between the two categories, it is among the initi-
ating dispositions that we find courage. Paul and Elder (2006) explain that fear of
thinking for oneself can stop one from doing it. Thus, willingness to think critically
requires intellectual courage (Paul and Elder 2006).

In the ancient world, courage,moderation, and justicewere prime species ofmoral
virtue. A virtue is a settled disposition to act in a certain way (Parry 2014). Aristotle
says that courage is the just measure between fear and confidence. So, courage cannot
exist in the absence of fear. Courage means that a person should act despite their fear.
An excessive disposition to confidence is rashness and an excessive disposition to
fear and a deficiency in confidence is cowardice (Aristotle, apud Parry 2014). In the
Nicomachean Ethics, Aristotle defines fear as the expectation of evil things (III6, 10),
so people should avoid encountering these (disgrace, poverty, disease, friendlessness,
death). It is actually noble to fear some of them, like disgrace and, especially, death,
for which neither good nor bad exists.

Courage involves pain, and is justly praised, since it is more difficult to endure
what is painful than to abstain from what is pleasant (Aristotle, III7b). Courage also
means knowledge, as the Stoics maintained. It is simply knowledge of what is to be
endured: the impulse to endure or not (Parry 2014). It might appear as strange that
courage, a virtue separated from reasoning, depends upon knowledge, which is an
aspect of reasoning. However, courage is not in fact separated from reasoning at all.
Aristotle points out that ignorance seems courageous, but when the person under a
delusion finds out that the situation is different from what they imagined, they run
(Aristotle III7a, 20). So, a courageous decision, rationally chosen (we are getting
close to CT) can be made based on foreseen actions.

This is the link between courage and critical thinking (deciding on what to believe
or to do). Critical thinking needs all the dispositions, including courage, for its devel-
opment and purposeful use, and courage needs CT for right action based on truth
and morality.

Observe the pictures below.
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Which is courage, and which is cri cal thinking?

Image 1 (Right). The thinkers from Hamangia, Eneolithic culture, Romania.
Fifth millennium B.C. Source Cristian Chirita—Operă proprie, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=27999795. Image 2 (Left). The
Tiananmen Square protests, China, June 5, 1989. Source Associated Press, origi-
nally photographed by JeffWidener, Fair use, https://en.wikipedia.org/w/index.php?
curid=239713.

An answer will be attempted here, but for the reader is encouraged to find their
personal response to the question in the light of their own expertise and experience.
The first picture shows two statues from the Stone Age (c. 7,000 years old), a man
sitting on a little chair, with his chin in his hands, a typical position of somebody
thinking, and a woman sitting beside him, in a posture that invites us to imagine them
talking, wondering, discussing, etc. They look like people trying to figure out some
puzzling dilemma or perplexed by some new events.

The second picture is one of the most iconic images of the twentieth century: the
man who briefly stops a column of tanks during the crackdown on the Tiananmen
protests on June 5, 1989. He is clearly not there to talk. It is not the place for dialog,
a much needed and necessary action of critical thinkers. Is he a critical thinker?
Maybe. His motives for standing in front of the tanks could have been determined
by reasoning and certitude, but the precise moment captured by the picture is not
about critical thinking. Is he courageous by Aristotle’ definition? It depends on one’s
interpretation. Is this man taking the middle way between confidence and fear?

3 The Purpose of the University. Sustainability
as the Teleological, Greater Good

What is the connection between critical thinking, courage, and sustainability? The
university.

Universities have in their mission statements the values ofWilhelm vonHumboldt
when he described the university as the “pinnacle” of the nation’s “moral culture”
(apud Reitter and Wellmon 2020). The mission of the Humboldtian university is to

https://commons.wikimedia.org/w/index.php?curid=27999795
https://en.wikipedia.org/w/index.php?curid=239713
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lead people to a higher level of moral consciousness. But Max Weber, in his 1917–
1919 lectures on vocation, points out that in the modern world, specialization is a
reality of the university, of scholarly work. So, the idealism and the moral ground
of the scholar is no longer to be found. In this “disenchanted” world, the purpose
of universities is to educate students by pursuing knowledge in an open-ended way.
Scholars are to exercise self-restraint and not transmit beliefs and ideals to their
students. If they act differently, they will undermine the legitimacy of academic
freedom. The purpose of the university is the acquisition and creation of new
knowledge without questioning the use and social impact of the knowledge thus
generated.

However, in the light of the overwhelming scientific proof that the environment is
suffering irreparable damage, it is argued here that the university should put sustain-
ability at the top of its moral culture, and ask itself how, if at all, the knowledge
taught by its scholars and their new research findings contribute to sustainability.

Nowadays academia is “disenchanted” from its greater purpose; it has to “let
the facts speak for themselves”, independent of morals or values. MaxWeber (2020)
identified the essential values of scholarship, among them being: inclusiveness, intel-
lectual integrity, courage, and a principled commitment to intellectual and value
pluralism. For Weber, training in research should include the imparting of these
values, which are at the same time both scholarly and moral (Reitter and Wellmon
2020).

The university should have a moral ground for its activity and purpose. This
moral infrastructure of academia should be based on sustainability. In the interests
of intergenerational justice, it is necessary to nurture and promote programs and
research projects committed to sustainability, and which contribute to the fulfillment
of the seventeen sustainability Goals.

If universities were to seek to develop critical thinking skills without developing
dispositions, the result “would be deficient and perhaps dangerous” (Ennis 1996).

As Reitter andWellmon (2020) argue, “reason [has] failed to guide us to universal
peace and prosperity. To read Weber’s vocation lectures today is to be reminded of
the moral urgency of sober, unglamorous, disciplined thinking in times of crisis. It
is to be reminded, as Weber put it in ‘The Politician’s Work,’ that ethics can be and
often is ‘used in morally disastrous ways’ in both the academic and political spheres,
ways that preclude an honest and responsible reckoning with the world in which we
find ourselves” (Reitter and Wellmon 2020, p. 288/2312).

The SDGs are far easier to pursue than any other declarations of commitment,
signed or assumed publicly, but ignored in actions and policies. Based on the 2030
Agenda, the Goals are concrete pieces of action and they can be embedded in univer-
sities’ educational programs as learning outcomes and in university presidents’ poli-
cies in their twofold roles: as leaders of educational institutions and as managers of
educational businesses.

We must not forget about this bizarre status of HEIs, as educational agents (with
a humanistic orientation, sometimes incompatible with obtaining profit) and as busi-
ness and market-oriented agents (oriented toward profit). It is time for universities
to assume the role of change-makers even though this task means renouncing profit
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attainment. The first institution that should have courage is the university. To incul-
cate courage in its students and faculty, the university’s leaders must themselves have
courage first. And not any type of courage, but the courage driven by knowledge and
critical thinking skills and dispositions. The teleological, purposeful university must
have sustainability.

4 Conclusions

This essay proposes a view in which the university is the starting point of change
and the point zero of the implementation of the SDGs. These are far easier to pursue
than any other declarations of commitment. The paper brings together three concepts
rarely put in one place: critical thinking (CT), courage, and sustainable development,
thus proposing an original approach to the sustainability issue. The university should
assume its moral ground, a teleological humanistic role, in which sustainability is
the prime principle.

It has been argued that critical thinking nurtures courage, which is necessary for
the implementation of the SDGs, institutionally and at personal level, in everyday life.
Without a good education for critical thinking, education for sustainability suffers.
Without an education for critical thinking, courage will come short. Without a strong
university, as a pillar of society, we cannot understand and implement the SDGs.
According to Max Weber, academia is “disenchanted” from the greater purpose
and has to “let the facts speak for themselves”; it has no morals or values. The
university should exit its current state of researching in a void by taking its true place
in society: researching for the common good. Thus, the university should reassume
its Humboldtian creed and become teleological and moral. What universal good is
today more important and urgent than the Sustainable Development Goals?
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Based on Conference Papers
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and José Baltazar Salgueirinho Osório de Andrade Guerra

1 Introduction

The issue of sustainability in the context of higher education is a relatively recent
theme.More than 600 universities around the world have committed to sustainability
by signing international agreements and conventions, such as the Bologna Charter,
the Halifax Declaration, the Talloires Declaration and the Copernicus Charter for
Sustainable Development. More recently, the 2030 Agenda established by the UN
General Assembly in 2015 and the associated Sustainable Development Objectives
(SDO) mean that higher education institutions should, now more than ever, engage
in the implementation of sustainable development in all thematic areas.

Considering that sustainable development is a rising global concern, the growing
range of concepts, methods and tools in the field of sustainability requires a unifying
and operational definition of sustainability to increase the robustness and scientificity
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of the term (Missimer et al. 2017a, b). However, the polysemy of the term ‘sustain-
ability’ has caused the concept to be disregarded and makes it difficult to translate
debates into action (Bolis et al. 2014; Holden et al. 2014). According to Ramsey
(2015), Berchin et al. (2018), the concept of sustainability must be coherent and
applied in both theory and practice. Lukman and Glavic (2007) indicate that sustain-
ability varies according to the specific needs and visions of a specific socio-political-
economic context, integrating environmental protection, economic performance and
social welfare, driven by political will, and ethical and ecological imperatives.

Promoting societal awareness regarding sustainability issues, as well as facili-
tating dialogue among academia, community, authorities and students, are impor-
tant goals of HEIs and the international conferences promoted by them. Global
sustainability and sustainable development conferences have become worldwide
phenomena, and often enlist ever-broadening inter/multidisciplinary research to
address environmental challenges. These conferences canunite disciplines andglobal
universities under a common goal, and thus create space for newkinds of partnerships
within HEIs and broader networks (Berchin et al. 2018).

Universities must assist in the sustainability process in society, supporting the
implementation of the Sustainable Development Goals. Educational institutions
receive public and private investments and impact the cities where their units are
present. Therefore, it is essential that universities help the community around them,
even as a way of giving back to society what is invested in education and promoting
actions to reduce disparities in access.

This research aimed to analyze the significance of international conferences for
higher education institutions’ (HEIs) promotion of sustainability. The bibliometric
method was used, considering articles found in the Web of Science database related
to the subject of sustainable development in higher education from 2015 to 2019,
for detecting tendencies, possible paths and the research front about this field. The
main authors, concepts and theories identified in 648 articles related to this topic
were analyzed.

This article is structured into five parts. The introduction is followed by the second
part which contains a review of the literature on sustainable development in higher
education and bibliometric studies on the subject. In the third part, the methods used
are discussed, including data collection, sample research and analysis procedures. In
the fourth part, the results of the research are examined using techniques including the
analysis of Web of Science Core Collection and World Sustainability Symposium,
Bridge International Conference 2019. The conclusions are presented in the fifth and
final part.
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2 Literature Review

The literature review begins by addressing the theme of sustainable development of
higher education and then bibliometric and revision studies on the subject.

Universities have a special responsibility concerning the sustainable develop-
ment of society (Kräusche and Pilz 2018). Increasingly, universities and the higher
education sector are seeking to incorporate education for sustainable development.
To assess the progress measurement and monitoring systems are needed (Tierney
et al. 2015). There are several challenges associated with the development of the
tools necessary to achieve this goal, which is why sustainability capacity assessment
methods merit specific attention from researchers (Sandri et al. 2018).

Sustainability has become a global concern in the struggle to deal more success-
fully with complex and unprecedented survival, social, political and peace issues.
Higher education institutions (HEIs) play a key role in this transformation (Veiga
Ávila et al. 2019).

In general, the HEIs focus on helping people who live around the campus with
social projects, health issues and preparation for work. Further areas of practice
are new forms of energy, selective waste collection and new standards of plastics
consumption. HEIs that receive a higher evaluation from the Education Ministry
focuses on educational programs and projects aimed at improving sustainability
inside and outside the campus (Moura et al. 2019).

While many business schools around the world are discussing the importance of
integrating sustainability into their curricula, and although employers and students
are demanding the same, few business schools have actually progressed in meeting
these demands (Barber et al. 2014).

Universities have an important role to play in articulating the transformation of
society, in the formation of individuals capable of acting in the processes that will
allow the sustainable development goals (SDGs) to be reached, in theoretical areas
and in practical and concrete actions (Frandoloso and Gasparetto Rebelatto 2019).

In general, topics related to sustainability (e.g., environmental protection, waste
management and sustainable development) are largely addressed and, to some
extent, applied in faculties dealing with earth sciences (geography, ecology, etc.)
and technical sciences, such as environmental engineering (Sima et al. 2019).

In the past few decades, addressing issues related to sustainability has become
ever more prevalent in higher education, although the pace with which the actions
required are adopted varies and there is a wide range of interpretations and practices
(Vargas et al. 2019).

There is a widely held belief that sustainable development policies are essential
for universities to successfully engage in matters related to sustainability, and are an
indicator of the extent to which they are active in this field (Leal Filho et al. 2018).
Concerns about sustainability, prompted by the Brazilian federal legislature, have
led federal HEIs to change their internal processes, infrastructure and organizational
culture toward sustainability (Berchin et al. 2017).
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The potential for energy efficiency and the deployment of renewable energy at
universities is substantial, and these represent promisingways tomeet an institution’s
energy needs, on the one hand, and reduce its contribution to climate change, on the
other. However, in order to optimize investment and achieve successful results, it is
imperative to understand the level of current commitment to energy actions (Leal
Filho et al. 2019).

Humans are at the center of global climate change andTheUnitedNations Sustain-
able Development Goals (SDGs) are promoting sustainability with proactive, global,
social goals, moving us away from the Brundtland paradigm of ‘do nothing today
to compromise tomorrow’s generation’. This promotes a regenerative shift in the
sustainability concept, no longer only considering resources and energy, but also
significant human-centric attributes (Sonetti et al. 2019).

The role of universities in climate change education (CCE) is of great importance
to the scientific, social, environmental and political challenges facing the world.
Future leaders must make decisions from an informed standpoint, including climate
change mitigation tools in their work and private life. Therefore, it is essential to
understand the scope of CCE strategies adopted globally by higher education insti-
tutions (HEIs) and to explore and analyze ways in which HEIs can better address
this challenge (Molthan-Hill et al. 2019).

Cooperation between HEIs through collaborating in international conferences is
an important measure to promote and disseminate research regarding global sustain-
ability and sustainable development. Moreover, in addition to cooperation, participa-
tion and collaboration between institutions, international conferences sponsored or
organized by HEIs have the potential to promulgate interdisciplinary and multidis-
ciplinary approaches to addressing global sustainability challenges. The implemen-
tation of interdisciplinary and multidisciplinary approaches within HEIs is impor-
tant for the discussion and promotion of sustainability and sustainable development.
International conferences may be used for communicating the scientific results to
stakeholders and to send strong messages on sustainability-related issues (Berchin
et al. 2018).

3 Method

Firstly, the authors performed a literature review. The data considered were collected
from the Web of Science Core Collection (http://webofknowledge.com), an elec-
tronic database made available by Clarivate Analytics, which is one of the most
widely used in applied social sciences. The Web of Science (WoS) database was
used because of its wide coverage of social science publications, as it indexes the
main international periodicals in the field. Furthermore, WoS is compatible with the
Bibexcel software used in the cocitation analysis. Persson et al. (2009) state that only
Web of Science and Scopus database include the bibliographic references needed to
quantify the author or paper citations, through the computerized processing and
analysis of these references. The selection of the sample occurred through research

http://webofknowledge.com
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of keywords, used from 2015 to 2019, for detecting tendencies, possible paths and
the research front about this field, resulting in 3590 articles. The keywords used
by Boolean expression were: (“higher education” OR “campus” OR “university *”
OR “college *”) AND (“sustainab *” OR “sustainable development”). Using the
asterisk at the end of the keyword captures all possible variations of these in the
titles, abstracts and keywords (“topic” option) of the selected articles.

To refine the results of the research, only the studies classified (document type)
as articles of congresses (proceedings paper) were considered as search criteria.
In addition, as it is a comprehensive research, only articles in the category (Web
of Science Categories) Education Educational Research were included. With the
application of these search criteria, 648 articles were found. These articles cited
8073 references. Thus, for this study, the most cited references in the sample were
analyzed.

Finally, after the analysis of all academic conferences from the Web of Science
Core Collection, one conference hosted by the University of Southern Santa Cata-
rina (hereafter UNISUL), “World Sustainability Symposium, Bridge International
Conference 2019”, was selected for a more in-depth analysis, exploring its results
and contributions to promote sustainability. The website of the conference has been
analyzed for information like conference goals, profiles of participants, and part-
ners. Likewise, several details of the papers approved for presentationwere analyzed:
authors and their higher education institution’s geographic location, paper objectives
and results, and main terms.

4 Results

4.1 Citations Analysis from Conference Papers
on Sustainable Development

A list of the most frequently cited articles identified using the global citation score
(GCS), which is the total number of citations of a paper in the Web of Science, is
shown in Table 1. The cut-off point was based on the top 20 articles on the list. This
table also shows the percentage of citations in relation to the total citations of the
648 articles used as a sample.

Themost frequently cited studywas carried out by Chen in 2015, with twenty-two
citations. The next four most cited articles in the sample were: Pashby and Andreotti
(2016), Dzienkowski et al. (2016).

The conferences highlighted by the number of papers, considering the 648 in
the sample, are shown in Table 2. The ones that appeared most frequently were: 9th
International Conference on Education andNewLearning Technologies with 39 12th
International Technology, Education and Development Conference with 38 articles;
and 9th International Conference of Education, Research and Innovation with 34
articles.
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Table 1 Most frequently cited articles on conference papers on sustainable development

Articles Citations (n) Citations (%)

1 Chen et al. (2015) 22 10.1

2 Pashby and Andreotti (2016) 17 7.8

3 Sierpinski et al. (2015) 9 4.1

4 Dzienkowski et al. (2016) 8 3.7

5 Artal-Sevil et al. (2015) 8 3.7

6 Plechawska-Wojcik et al. (2015) 7 3.2

7 Tian (2017) 6 2.8

8 Katiliute and Daunoriene (2014) 6 2.8

9 Tasci (2014) 6 2.8

10 Martins et al. (2017) 4 1.8

11 Alabugin et al. (2016) 4 1.8

12 Dulama et al. (2016) 4 1.8

13 Pena et al. (2014) 4 1.8

14 Platonova et al. (2015) 4 1.8

15 Mikhailova and Chorosova (2017) 3 1.4

16 Palaigeorgiou et al. (2017) 3 1.4

17 Matei et al. (2016) 3 1.4

18 Ferrer-Marti et al. (2015) 3 1.4

19 Hagen and Hasleberg (2015) 3 1.4

20 Momete, DC (2015) 3 1.4

Source Authors

Table 3 shows the educational institutions with the highest number of articles
in the sample, the most notable being Universidad Politecnica de Madrid and
the Universidad Politecnica de Valencia, both in Spain, with 13 and 9 articles,
respectively.

The most prominent authors, their countries and institutional affiliations, with
more papers on sustainability in higher education in the sample of 648 papers are
listed in Table 4: Arraiza MP with 12 papers, Ioras F, Garcia JL and Gimenez MC
with 10, 8 and 8 respectively.

Figure 1 presents the most cited terms in the papers of the sample, along with
their frequency on the abstracts. The terms represent themes that reflect the needs,
resources or concerns in the papers on sustainable development in higher education
of international conferences of our sample.

Table 5 presents the ten most-cited terms in the international conferences, along
with their frequency on the abstracts. The terms on this Table represent themes that
reflect the main global needs, resources or concerns in these conferences.

The interest in some of the most cited terms in the conferences was investigated in
the searches made at the Google search engine, using Google Trends—search trends



Sustainable Development: An Analysis Based on Conference Papers 187

Table 2 Conferences that appeared most frequently as publishers of the papers on sustainability
in higher education included in the sample

Conference No. of papers

1 9th International Conference on Education and New Learning Technologies
(Edulearn17)

39

2 12th International Technology, Education and Development Conference
(Inted)

38

3 Iceri2016: 9th International Conference of Education, Research and
Innovation

34

4 Iceri2015: 8th International Conference of Education, Research and
Innovation

31

5 10th International Conference of Education, Research and Innovation
(Iceri2017)

30

6 Inted2017: 11th International Technology, Education and Development
Conference

30

7 Inted2015: 9th International Technology, Education and Development
Conference

24

8 Edulearn16: 8th International Conference on Education and New Learning
Technologies

21

9 Inted2016: 10th International Technology, Education and Development
Conference

20

10 Edulearn15: 7th International Conference on Education and New Learning
Technologies

19

Source Authors

Table 3 Frequency data on universities with published articles on sustainability in higher education
included in the sample

Institution Country No. of articles

1 Univ Politecn Madrid Spain 13

2 Univ Politecn Valencia Spain 9

3 Univ Novi Sad Serbia 8

4 Buckinghamshire New Univ England 7

5 Univ Basque Country UPV EHU Spain 7

6 Silesian Tech Univ Poland 6

7 Tianjin Univ Finance & Econ Peoples R China 6

8 Univ Jaume Spain 6

Source Authors

feature that shows how frequently a given search term is entered into Google’s search
engine relative to the site’s total search volume over a given period. According to the
data presented in Fig. 2, the most searched terms on Google platforms from 2015 to
2019 were “mobile” and “university”. One interesting point for analysis in the terms
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Table 4 Frequency data on authors of articles on sustainability in higher education included in the
sample

Author HEI Country No. of articles

1 Roots MP Univ Politecn Madrid, Madrid Spain 12

2 Ioras F Buckinghamshire New Univ,
Wycombe

England 10

3 Garcia JL Univ Politecn Madrid, Madrid Spain 8

4 Gimenez MC Univ Politecn Madrid, Madrid Spain 8

5 Lopez JV Univ Politecn Madrid, Madrid Spain 6

6 Alcala M Univ Girona, Girona Spain 5

7 Barber E Univ North Carolina Wilmington,
Wilmington, NC

USA 5

8 Calderon-Guerrero C Univ Politecn Madrid, Madrid Spain 5

9 Cordon C Univ Politecn Madrid, Madrid Spain 5

10 Delgado-Aguilar M Univ Girona, Girona Spain 5

11 Potts A Univ North Carolina Wilmington,
Wilmington, NC

USA 5

12 Sedlak O Univ Novi Sad, Fac Econ Subot,
Novi Sad

Serbia 5

13 Snyder J Alamance Community Coll,
Graham, NC

USA 5

14 Tarres Q Univ Girona, Girona Spain 5

Source Authors

identified in the conferences is that these two terms have a decreased interest along
this period, and the other eight terms have a constant average. Some of the most
cited terms at conferences (education and development) are not among the ones of
greatest interest in searches in the analyzed period.

From the Similitude Analysis (Fig. 3), based on the graph theory, performed with
the aid of the Iramuteq software, it is possible to identify the connections between
words, which helps to identify the structure of the content of the textual corpus.
Five words that stand out in the articles were identified: development, university,
education, and learn. From them, terms like environment, system, knowledge, model,
cooperation, sustainable, student, mobile, and technology, branch out.

In Fig. 3, it is possible to see some of the themes of the articles most cited in the
selected sample: mobile application development for environment monitoring, inter-
national development and sustainability, dissemination of sustainable development
on universities’ websites, education for social innovation, cooperation and human
development, cooperation between businesses and universities, computer science
and environmental engineering, and environmentally friendly travel behavior.
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Fig. 1 Word cloud of the predominant words in the most cited articles in the sample. Source
Authors

Table 5 The ten most-cited
terms in international
conference papers on
sustainable development

Terms Frequency

Education 53

University 43

Development 42

Student 41

Learn 38

System 31

Mobile 25

Social 23

Sustainable 21

High 21

Source Authors

4.2 Case Study of One International Conference in Brazil

The analysis of the papers in proceedings (4.1) uses statistics based, for example,
on frequencies, the number of citations and authors, whereas the case study of one
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Fig. 3 Similarity analysis of the most cited articles in the conferences. Source Authors
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conference (4.2) considers the themes covered and the objectives of the conference
since qualitative studies complement quantitative studies (Doorenbos 2014; Fawcett
2015).

This chapter analyzing data from one international conference organized and
hosted by UNISUL, World Sustainability Symposium, Bridge International Confer-
ence 2019, organized by University of Southern Santa Catarina (Unisul); Cambridge
University; Hamburg University of Applied Sciences, Germany Manchester;
Metropolitan University, United Kingdom; Center for Sustainable Development
(Greens), Unisul; Cambridge Center for Energy, Environment andNatural Resources
Governance (Ceenrg); Inter-University Sustainable Development Research Program
(IUSDRP); University of Exeter; and Open University.

Objectives of the event:

• Promote the exchange of information, ideas and experiences acquired in the execu-
tion of projects, based on successful initiatives and good practices related to tech-
nological changes in the Brazilian energy sector and their impacts on altering the
use of land, food, water and emissions of greenhouse gases;

• Discuss methodological approaches and projects that aim to integrate the study of
the links betweenwater, energy and food in supporting projects and implementing
action plans in communities and rural areas;

• Highlight the importance of innovation in the generation of technologies and in
the promotion of sustainable development;

• Develop permanent knowledge exchanges between conference participants on the
links between water, energy and food sustainable development;

• Establish research cooperation between the universities participating in Bridge,
in order to contribute to a permanent scientific collaboration on sustainable
development.

The World Sustainability Symposium, BRIDGE 2019 International Conference,
featured a set of presentations divided into three themes.

• Theme 1: The connections between water, energy and food in Brazil.
• Theme 2: Technological change in the Brazilian energy sector and its impacts on

land use, food production, energy, water and the generation of greenhouse gases.
• Theme 3: Political and legal responses to conflicting/competing demands for

energy, food and water.

Participation in international conferences proved to be a positive way for HEIs to
establish participants’ networks for sustainability, strengthen global ties, share best
practices, experiences, methods, and sustainability researches. However, most papers
presented inTheBridge International Conferencewere fromBrazil. Figure 4 presents
the geographic origin of papers submitted by Brazilian authors to this Conference.

Most papers from Brazil came from researchers in the southern region, repre-
senting 64% of the Brazilian articles—this could be explained by their geographic
proximity to UNISUL.

The Conference accepted 245 papers, with the most cited words shown in the
word cloud (Fig. 5). Of these, 215 articles were presented at the conference, 222 had
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Fig. 5 Word cloud of the most cited words in the abstracts of the papers in theWorld Sustainability
Symposium, Bridge International Conference 2019. Source Authors
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Table 6 The ten most-cited
terms in the Bridge
International Conference

Terms Frequency

Energy 248

Environmental 207

Study 194

Water 183

Waste 140

Result 138

Production 138

Sustainable 128

Present 124

System 118

Source Authors

their abstracts published in the Book of Abstracts, and 182 were published in special
editions of Revista Gestão e Sustentabilidade Ambiental.

Table 6 presents the ten most-cited terms in the conference, along with their
frequency on the abstracts. The terms in Table 6 represent themes that reflect the
local needs, resources or concerns in the Bridge International Conference in Brazil.

The interest in some of the most cited terms in the conferences was investigated
in the searches made at the Google search engine, using Google Trends. “Energy”
and “environmental” are themost cited terms in the Bridge International Conference,
but according to the data presented on Fig. 6, the most searched terms on Google
platforms from 2015 to 2019 were “result” and “water”, and both had an increasing
interest in the period.

With the Similitude Analysis (Fig. 7), performed with the aid of the Iramuteq
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Fig. 7 Similitude analysis of the most cited articles at the Bridge International Conference. Source
Authors

software, five words were identified that stand out in the articles: energy, envi-
ronmental, water, and study. From them, terms such as sustainable, development,
process, potential, system, quality, consumption, production, result, and research,
branch out.

In Fig. 7, it is possible to see some of the themes of the articles in Bridge Interna-
tional Conference: waste management, water consumption, food security, water-
energy-food nexus, environmentally sustainable consumption, energy efficiency,
circular economy, climate change, sustainable development goals.

The main themes of the Bridge International Conference are linked with the
theme of “Universities, Sustainability and Society: Supporting the Implementation
of the Sustainable Development Goals”, as shown in the next section. This is because
conferences are ways of disseminating sustainability practices. In this way, educa-
tional actions, practices in higher education on other aspects of sustainability, also
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climate change education and outreach are ways of promoting sustainability in the
university environment and in society.

4.3 Relevance for Society and Implementation of the SDGs

The term “sustainable development” is the basis for the SDGs and appears in a large
portion of the articles. It is up to events on the theme to develop research and promote
the discussion of ways of implementing sustainable development as a contribution
to society. Several themes are also discussed in the articles and are adherent to the
SDGs, as discussed below.

The terms “university” and “education” appear in the articles most cited in the
sample of articles from international conferences and also in the case study articles
and are related to SDG 4—Ensuring inclusive and equitable and quality education,
and promoting opportunities for lifelong learning for all, and Goal 4.3—By 2030,
ensure equal access for all men andwomen to quality technical, vocational and higher
education at affordable prices, including university.

The word “energy” appears among the most cited as a research item discussed in
the articles of theWorld Sustainability Symposium, Bridge International Conference
2019 and is related to SDG 7—Ensuring access to cheap, reliable, sustainable and
renewable energy for all.

The word “waste” appears as a research item discussed in the articles of theWorld
Sustainability Symposium, Bridge International Conference 2019 and is related to
Goal 11.6—By 2030, reduce the negative environmental impact per capita of cities,
including paying special attention to the quality of air, municipal waste management
and others and Goal 12.5—By 2030, substantially reduce the generation of waste
through prevention, reduction, recycling and reuse.

The term “water” appears as a research item discussed in the articles of the World
Sustainability Symposium, Bridge International Conference 2019 and is related to
SDG 6—Ensure availability and sustainable management of water and sanitation for
all.

The terms “consumption” and “production” appear as a research item discussed in
the articles of theWorld Sustainability Symposium, Bridge International Conference
2019 and are related to SDG 12—Ensure sustainable production and consumption
patterns, and Goal 8.4—Progressively improve, by 2030, the efficiency of global
resources in consumption and production, and strive to decouple economic growth
from environmental degradation, according to the Ten-Year Plan of Programs on
Sustainable Production and Consumption, with developed countries taking the lead.

Terms that appeared to a lesser extent in the articles of the World Sustainability
Symposium, Bridge International Conference 2019, but that are directly related to
the SDGs are “food”, which is linked to SDG 2—End hunger, achieve food security
and improve nutrition and promoting sustainable agriculture, and “health”, related
to SDG 3—Ensuring a healthy life and promoting well-being for all, at all ages.
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A term that appears to a lesser extent in the sample articles in the database, but
which is directly related to the SDGs is “build”, which is linked to SDG 9—Building
resilient infrastructure, promoting inclusive and sustainable industrialization, and
fostering innovation.

The construction of these articles demonstrates that society has developed its own
studies and established priorities in its research agendas regarding the SDGs. The
publication of these in scientific events will contribute to debates on the national
implementation challenges of the SDGs. Society articulates to take the SDGs as a
guiding axis for the action of subnational governments.

To develop an agenda like that of the SDGs in a sustainable way, the commitment
of governments, companies, society and academia is necessary, each with its role
and responsibilities and, above all, in collaboration with each other. By adopting
actions that assist in achieving the goals of the SDGs, companies, society, academia
and governments help to disseminate these objectives in communities and society.
Thus, when 2030 arrives, many of these objectives will have been achieved.

The universities incorporated sustainability as a social issue and as a resource for
teaching, research and outreach, and university conferences disseminate sustainable
posture, skills, development, knowledge and technologies.

5 Conclusions

Cooperation between HEIs through collaborating in international conferences is an
important measure to promote and disseminate research regarding global sustain-
ability and sustainable development. Such efforts may also foster opportunities for
future research and joint projects. Sharingknowledge, experience, projects, initiatives
and methods can hasten and deepen the research process, potentially contributing to
greater global impacts.

For example, the World Sustainability Symposium, Bridge International Confer-
ence 2019 analyzed in Brazil resulted from collaborative projects between multiple
HEIs (from Europe and Brazil). In establishing international partnerships and
promoting international conferences on sustainability themes, UNISUL is imple-
menting strategies toward sustainability and sustainable development. The goals
of such endeavors are to disseminate knowledge, create and enhance an inter-
national network of HEIs committed to environmental education, and to engage
multiple stakeholders in projects under the broad thematic umbrella of sustainability.
Thus, UNISUL and the community benefited from these collaborative projects and
conferences by increasing sustainability awareness locally and internationally.

Moreover, the findings suggest that in addition to cooperation, participation and
collaboration between institutions, international conferences sponsored or organized
by HEIs have the potential to promulgate interdisciplinary and multidisciplinary
approaches to addressing global sustainability challenges. In the international confer-
ences analyzed, the diverse array of disciplines and research teams illustrate this
point.
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The implementation of interdisciplinary and multidisciplinary approaches within
HEIs is important for the discussion and promotion of sustainability and sustainable
development. Thus, it is important to note that the analysis of the papers presented at
the selected international conferences created a picture of the main terms addressed
by them, enabling the identification of the most important themes discussed.

There is still enough room to increase the inter and multidisciplinary character of
the sustainability conferences organized by HEIs bymore actively involving relevant
stakeholders at local and regional scales and to debate the most pressing societal
problems these actors raise. In this respect, international conferences may be used
for communicating the scientific results to stakeholders and send strong messages
on sustainability-related issues.

The use of a single database is a limitation of the paper. Another limitation is not
to consider studies related to sustainability outputs by HEIs and presented at confer-
ences not only about Education but also about sustainability research by practitioners
in HE on other aspects of sustainability, also CE, outreach, etc. Future research will
be necessary to develop a better understanding of how universities‘ conferences can
promote the implementation of the Sustainable Development Goals.
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1 Introduction

The main objective of strategic management is to provide companies with guidance
in pursuit of goals and a better future. Strategy, in organizations, can be broken down
into strategy formulation, planning, implementation, evaluation, andwhen necessary,
returns to the formulation phase. These steps can be understood as theflowof strategic
management (Stoner et al. 1995).

Nowadays, organizations operate inmore competitive and dynamic environments,
compared to years ago, regardless of their industry/sector. In the past customer satis-
faction was sought, today retention is sought; if before there was a standard manage-
ment model, today the search is for a model proper to the organization; if before
the focus was strategic planning, today the focus is strategic management. Due to
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these changes in the organizational environment, the definition and development
of management strategies (company diagnosis, analysis, and definition of strategic
objectives) by companies are no longer a “fad” becoming a factor of value creation
for the organization (Mintzberg et al. 2005).

It is noteworthy that the development ofmanagement strategies, aswell as strategic
planning, fits any type of environment or organization. This research shows the reality
of the Energy Efficiency and Sustainability Research Group—Greens. Greens aim
to promote sustainability through excellent research that contributes to science and
the lives of citizens. This research group, being linked to a university, understands
that universities have enormous potential to contribute to the formulation of public
policies and the implementation of the SDGs (explain what an SDG is before using
it as an abbreviation) In addition, the training of teachers and new researchers plays
a central role in the process of social change and the direction of a sustainable future
(Nousheen et al. 2020).

It should be noted that teachers and studentswho undergo a training processwithin
their universities, where they develop education for sustainability, have a more posi-
tive attitude towards sustainable development compared to colleagues who do not
undergo this training process. To reach this stage, it is necessary to implement forms
of performance measurement derived from their strategies and capabilities. This
brings the Balanced ScoreCard—BSC, whose measures should be used to articu-
late organizational strategy then communicate it to the community and help align
interdepartmental and individual initiatives, to achieve a higher goal synergistically
(Kaplan and Norton 1996).

In this study, we aimed at the application of BSC as a research group management
tool. In this application, called BSC Greens Group, the traditional BSC perspectives
will be renamed “Dimensions” as well as changes being made to their traditional
positions and their guiding questions. The uniqueness of this study highlights the
contribution, as well as the adaptation and/or adequation of organizational manage-
ment tools for research group management, where the planning, implementation,
alignment and deployment for strategy are relevant to a qualified scientific produc-
tion. Universities contribute a large part of the production of new knowledge, as well
as the improvement of existing literature. However, the implementation of sustain-
able development, in a practical way, is not direct and requires the contribution
of different actors, university, and society. The integration of the university with
society, through public policies, is crucial to support the effective implementation of
sustainable development.

2 Theoretical Reference

Making a rescue of the definition of strategy Stoner et al. (1995) brings that, when it
comes to the meaning of the word strategy, it served to designate the administrative
function of generalate (general, as in Greek), the art of the general. The strategist (the
strategist) was themilitary commander responsible for formulating and designing the
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necessary maneuvers to achieve a goal. The concept of strategy, from its inception,
was associated with the military view, as the application of forces against an enemy.
After the Renaissance, strategy began to be used as the art of war, no longer just a
function of the generalate. Although, the Greeks were aware that strategy was more
than just fighting in battles.

The duty generals were responsible for properly planning their actions. Their
responsibilities also included decidingwhen to fight, when not to fight, andmanaging
the army’s relations with politicians, diplomats and citizens. Effective generals could
not only plan, but above all had to act. The concept of strategy since the time of the
Greeks had elements of decisionmaking or action. These two elements together were
the basis of the great strategic planning (Stoner et al. 1995).

Strategic competition is nothing new. Elements of strategy have been recognized
and used since humans combined intelligence and imagination, with resources and
coordinated behavior to direct their wars. Strategic business competition is a fact,
and it can certainly have as massive an impact on the productivity of organizations
as the Industrial Revolution brought on individual productivity (Montgomery and
Porter 1998).

A strategy is the set of initiatives and indicators that companies need to formulate
to achieve their goals. Planning can be understood as a basic process that managers
use to determine the company’s strategic objectives and what it will do to achieve
them (Stoner et al. 1995; Montgomery and Porter 1998).

Mintzberg et al. (2005) add that strategic planning can be understood as a formal-
ized process to generate and articulate results, as an integrated decision system. The
technique called “strategic planning” arose basically from the union of two concepts:
strategy and planning.

Strategic planning management requires evaluation processes that include
measurement, but do not endwith it, that is, evaluation is the next step to themeasure-
ment process. To understand the importance of measuring performance and evalu-
ating an organization, Kaplan andNorton (1996) express an example, which is briefly
presented below.

Corrêa and Hourneaux Jr. (2008) think further by describing that the belief
that what is measured is managed must be exchanged for what is measured and
used in assessments is managed. Evaluating organizational performance consists in
valuing what an organization considers important, considering its strategic objec-
tives, informing what level of performance it is in, with the purpose of improvement
actions.

In other words, the organizational performance evaluation deals with the process
of identifying aspects considered important. It does this in an organizational context
by evaluation of these aspects, visualization of organizational performance, and as a
result is an indication of improvement actions.
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2.1 Balanced ScoreCard-BSC, Perspectives and Premises

As a basic premise of the BSC, rather than a control system, its measures should
be used to articulate organizational strategy, communicate it, and help align inter-
departmental and individual initiatives. They should do this in order to achieve a
larger goal in a more effective and synergistic manner. The BSC measures oper-
ational performance using four perspectives: financial, customer, internal business
processes, and learning and growth (Kaplan and Norton 1996). The connection of
the four perspectives of the BSC can form a cause and effect relationship. The four
collaborate to define project priorities to be developed and implemented to achieve
the desired financial results (Dias-Sardinha et al. 2007).

The term “balanced” refers to a “balance between external measures for share-
holders and customers, and internal measures of critical business processes, inno-
vation and learning and growth” (Möller and Schaltegger 2005). Financial and non-
financial measures, external indicators and internal measures of critical business
processes, innovation, learning and growth should be part of BSC. For Epstein and
Wisner (2001), all relevant aspects must be included in the BSC in order to achieve a
permanent competitive advantage by explaining the value proposition established in
the organizational strategy. Creating and preserving competitive advantages serves
to ensure the economic success of a company.

Therefore, it is a strategic management system that uses performance indicators
organized around four dimensions. The BSC’s properties as a measurement system
establish a focus that provides a sense of direction shared throughout the organization
(Kodrin 2016). Finally, it should be noted that BSC is not a tool for strategy formu-
lation. It should serve to describe an existing strategy consistently to improve its
execution and make it successful (León-Soriano et al. 2010). Thus, the BSC enables
the identification of potential value-added areas and prepares the strategic process
by defining the strategic map. This, in turn, will make it possible to understand the
impacts of other aspects of these dimensions, not only being linked to operational
aspects, but also to strategic strategies, development, and value creation.

The development of the BSC requires that the organization’s mission and vision
are well defined and consolidated. The BSCmethodology reveals a continuous inter-
action between these concepts. The entire established structure: strategy, strategic
map, objectives and indicators derive from the organization’s mission statements
and vision. In the original BSC, for each perspective there is a guiding question
for selecting the most appropriate strategic objectives. Therefore, the BSC has the
premise that there is “a way” for the organization to go from formulating its strategy,
which is stated in its mission, vision and values, to the results that will come from
them.

The main questions asked in each perspective for the construction of the
management system according toKaplan andNorton (1996, pp. 26–29) are (Table 1).

For Kaplan and Norton (1996) the success of implementing a BSC lies in artic-
ulating the objectives with coherent mutually reinforcing measures. For the authors
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Table 1 BSC Dimensions

Financial perspective For financial success, how should we be seen by our
shareholders?

Customer perspective To achieve our vision, how should we be seen by our
customers?

Internal processes perspective To satisfy our shareholders and customers, which business
processes should we excel at?

Learning and growth perspective To achieve our vision, how will we preserve our ability to
change and improve?

Source Kaplan and Norton (1996)

“strategy is a set of hypotheses about causes and effects […] and must permeate all
four perspectives of a BSC.”

2.2 BSC and Its Relationship to the Strategic Map

The first step for the use of BSC in organizations is the design of the Strategic
Map—SM. The purpose of the SM is to decode the complex processes of choice
against which managers at all levels are exposed daily. It is through the SM that
senior management monitors can comply with the strategy. According to Kaplan
and Norton (2004), the SM spells out the strategy hypothesis, and each objective
becomes an integral part of a logical cause-and-effect chain that connects the desired
outcomes of the strategy. The SM describes the process of transforming intangible
assets into tangible results for customers and therefore into financial results as shown
in the Fig. 1.

Other authors (Rohm andMontgomery 2011), in their studies confirm the purpose
presented by Kaplan and Norton (2004), stating that such a tool “translates” the
complex processes of choice against which managers at all levels are exposed daily.
It enables the identification of potential areas of added value and prepares the strategic
process by defining the strategic. This, in turn, will make it possible to understand
the impacts of other aspects of these dimensions, not only linked to operational
aspects, but also to strategies for the development and creation of strategies with
sustainable value. In addition, it will serve to help organizations view their strategies
in a cohesive, integrated, and systematic manner, as well as build the foundation
of the management system for effectively and efficiently implementing the strategy.
This demonstrates the link between strategy formulation and execution, and are
tools for shaping, narrating, visualizing, communicating, and aligning organizational
participants around the adapted strategy.
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Fig. 1 Strategic map example (Kaplan and Norton 2004)

3 Methodology

The research objectives themselves are descriptive, though it is qualitative in nature,
and based off of a singular case study. As for the data collection technique, there were
interviews, unsystematic observations, documentaries, and bibliographic research
used. As for the data analysis technique, content analysis and triangulation were
used.

BSC is a tool that enables the practical deployment of organizational strategy,
translating the company’s mission and values into practical, tangible goals that can
be measured and optimized throughout the organization’s existence and how such
concepts are prerequisites.

While not specifically addressing a BSC geared towards an organization as a
whole, Kaplan and Norton (2000) do make some reflections on adapting to other
specific applications. Some comments are of interest and may serve as a guide for
the adaptations of the model focused on the purpose of this research, for example,
commenting on BSC’s adherence to the public sector, the authors state that:

Most nonprofit and government entities face difficulty with the original BSC architecture,
where the financial perspective is placed at the top of the hierarchy. Considering that financial
success is not the main objective of most of these organizations, it is possible to reformulate
the architecture. (Kaplan and Norton 2000, p. 147)

In this sense, Table 2 was made with the new structure, but with the same philos-
ophy as the original BSC. In this approach it was called the BSC Greens Group,
renaming Traditional BSC’s perspectives by “Dimensions” as well as changing their
positions and their guiding questions.
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Table 2 BSC Greens Group

Dimensions Guiding questions

Scientific research perspective How do we want to be seen by our maintainers
and the academic community?

Academic community perspective What scientific means should be present for the
dissemination of our research?

Enabling internal processes perspective To satisfy our stakeholders and the academic
community, which internal processes should we
perform optimally?

Staff learning and development perspective For the best results in our processes, how will we
align and develop our human, information and
organizational capital?

Source Authors (2020)

In the traditional BSC model, the economic-financial perspective aims to maxi-
mize shareholder value, that is, to evaluate the contribution of the implementation
and execution of the company’s strategy, beingmeasured by the financial results with
the aid of other perspectives (Huang 2009). According to Kaplan and Norton (2000)
the financial perspective reflects the shareholder’s point of view. For companies to
be financially successful, they must satisfy their shareholders, so it is placed at the
top of the BSC hierarchy. Therefore, this is an aspect that cannot be disregarded
from the context, quite the opposite. However, the purpose of this paper is to make
it a “perspective” that is supporting the process and not the protagonist, since the
purpose here is to offer a mechanismwhere the main result to be sought is to promote
sustainability through excellence on research, contributing to science and citizens’
lives.

For this purpose it was decided to create the Scientific Research Perspective
being the first, and having as its guiding question “How do we want to be seen by
our maintainers and the academic community?”, where their objectives will succeed
when the objectives of the other perspectiveswere achieved, in a cause and effect rela-
tionship. For the fulfillment of this process, the Academic Community Perspective
was put in support of the first perspective, having as a guiding question, “What scien-
tificmeans should be present with a view to disseminating our research?”,Customer
Perspective, in the original BSC, is identified as companies meeting their customers’
needs through a value proposition (Kaplan and Norton 1996). The second perspec-
tive will aim to clarify the key and relevant issues that will highlight the new value
proposition and high impact publications.

Next, in place of the Internal Process Perspective (original BSC) where,
according to Kaplan and Norton (2000), allows managers to identify processes
that are critical to meeting customer and stakeholder goals, we have the Enabling
Internal Processes Perspective with the following research question: “To satisfy
our stakeholders and the academic community, which internal processes should we
perform optimally?” where similarly to the original BSC, the group should identify
which internal processes to be able to perform. to provide high impact research.
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BSC’s fourth and final perspective develops objectives and measures to guide
learning and organizational growth. For Kaplan and Norton (1996), this is consid-
ered the scorecard result vector, as it offers support, change support, innovation and
organizational growth for the first three perspectives to achieve their goals. Thus, the
main objective of the learning andgrowthperspective is to be the driver of good results
from other BSC perspectives. For this purpose, the Staff Learning and Develop-
ment Perspective was created, with the guiding question: “To obtain the best results
in our processes, how will we align and develop our human, information and orga-
nizational capital?” In this perspective, investment is directed at people, information
systems infrastructure and Research Group alignment. Thus, human capital is of
great relevance to strategic objectives, as it recognizes that the individual in work
teams or business areas is the most important factor for the survival and renewal of
companies at all levels of activity (Kaplan and Norton 1996).

Kaplan and Norton (2004) also point to a “second layer” of BSC details (Descrip-
tors) illustrating the strategy’s time dynamics, and also add a level of detail that
enhances clarity and focus while BSC translates objectives into indicators and goals.
Thus, organizations should launch a set of programs that will create value and
conditions for achieving the goals and objectives of all indicators.

For this work, based on the “Dimension” and its respective “guiding question”,
actions or practices that corresponded to the function/objective of each Dimension
were identified in the literature. The adequacy presented in this paper is justified by
“facilitating” the guidelines/keywords that should contemplate each dimension from
the guiding question. Thus, based on the literature, this process contributes to better
structuring and/or flexibility for those who wish to make use of this proposal. Thus,
the guidelines and strategic objectives can be better adapted according to the strategy
and maturity of the organization (Fig. 2).

4 Results and Analysis

4.1 BSC Greens Group: The Strategic Map

For deployment and implementation, the Mission, Vision and Values were defined
based on the Group’s Strategic Planning. Mission: to promote sustainability through
research of excellence contributing to science and the lives of citizens. Vision: To be
a research center of world reference in sustainable development through teaching,
research and extension and obtaining successful publications in Science or Nature
until 2030. Values: high performance in scientific publication; value proposition to
transform lives; joint and integrated work; Freedom of thought and expression; and
ethics (Guerra 2019).

According to Guerra (2019), Greens is currently international and therefore
intends to maintain and expand its objectives. Still, the idea of reaching dated goals is
a good one, since after a while, there is a need to review them. It also considers 2030
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Scientific Research  Perspective 
How do we want to be seen by our maintainers and the academic community?
[Intellectual Production] [Social Insertion] [Scientific Collaboration]

Academic Community Perspective
What scientific means should be present for the dissemination of our research?
[Qualified Journals] [International & National Events] [Media Reference] 
[Exchanges] 

Enabling Internal Processes Perspective 
To satisfy our stakeholders and the academic community, which internal processes 
should we perform optimally?
[Profile Selection] [Planning & Scheduling] [Portfolio Themes / Research]
[Periodic Portfolio] [Editing, Layout & Translation] [Submission] 

Staff Learning and Development Perspective
For the best results in our processes, how will we align and develop our human, 
information and organizational capital?
[Human Capital] [Information Capital] [Organizational Capital]

Fig. 2 Guidelines and strategic objectives (Authors 2020)

the ideal year, as it will be aligned with the objectives of sustainable development
(SDGs). Still, according toGuerra (2019), one goal that Greens has is to transform the
lives of students and through that transform Brazil, and then keep training competent
scientists, undergraduate students, masters, doctors, and post-doctors. By doing this,
Greens hopes that their researchers are free to propose studies and improvements,
free to speak about any subject.

Once the mission, perspectives, guiding questions and strategic themes of the
BSC Greens Group are defined, it is understood that the objectives of the “Scientific
Research Perspective” are linked to the strategy, which is the main objective, that
is, from this perspective. It is understood that the results to be obtained are those
identified by the scientific community as a group that presents intellectual production,
social insertion and excellent and high impact scientific collaboration. The reason it
has the function of being the focus for the other objectives and following prospects
by means of causal relationships. Thus, it is relevant to understand the correlation
between each of them.

In this sense the second perspective (Perspective of the Academic Community)
it’s directly linked and aligned with the first perspective, because in order to be
identified as a research group of scientific excellence by the academic community,
there is need to publish in qualified journals, participate in events internationally and
nationally, as well to be recognized by society as an opinion maker on the subject
and conduct exchanges to improve research.

Once the desired objectives are set for the group’s scientific research (Perspective
1) and how Greens should introduce itself to the academic community (Perspective
2), the third perspective (Perspective of Enabling Internal Processes), will point to
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which group internal processes should perform better, as these processes from this
perspective will underpin previous perspectives.

Finally, there is Staff Learning and Development Perspective, this perspective
concerns the people who make up the organization analyzed. That is, if we need to
have excellent processes, and since these processes are made up of people, they must
be aligned and developed to act on them. For this we need to have excellent human
capital (skills, training and knowledge), information capital (systems, databases and
networks) and organizational capital (culture, leadership, strategic alignment and
teamwork).

In order to better understand these connections, it is considered essential to know
the general structure of the SM where are presented the dimensions, guiding ques-
tions, and descriptors identified from the literature and the strategic objectives, as
shown in Fig. 3.

From the Scientific Research Perspective, Guerra (2019) points out that Greens
aims to be seen as one of the most productive research centers, in relation to high
impact publications, with the participation of undergraduate, master and doctoral
students (which is the current structure of the center).

The insertion of the social area is one of the main concerns, and the center seeks
to make projects that unite them to the community. Currently, two projects are active
with the creation of aHydroponic Greenhouse that works at theUnisul Technological
Center and another at the Soares School in Tubarão, where everyone benefits from
the coexistence of clean technologies, locally produced food and also for students’
environmental education.

Regarding scientific collaborations, Greens has several projects with international
universities such as Cambridge University, Hamburg University,Manchester Univer-
sity, University Institute of Lisbon with the University of Chile. Guerra (2019)
wishes that the center will maintain the approval of projects in international calls
for proposals from international agencies from the United Kingdom and the Euro-
pean Union, and thus be able to provide the center’s researchers with knowledge
exchange networks in international research networks.

Currently, the center has national and international funding to carry out its projects,
such as Fapesc (Santa Catarina State Research Support Foundation) and abroad,
Global Challenges Round Tables of the United Kingdom and Research Councils
United Kingdom.

As for the Academic Community Perspective, Guerra (2019) stresses the
center’s concern with publishing its work in high-impact journals. The center
currently wants to publish at least four articles per year in journals with an impact
factor of over 2,5. Currently, Greens publications are present in at least ten different
journals such as the Journal of Cleaner Production and Natural Resources Forum.
The center hopes to increase its level of publication and someday publish in Nature
or Science.

As for event participation, Greens organizes every two years a major international
event related to sustainability, such as conferences or symposiums.Externally, it seeks
to participate in at least two international events annually, and hopes to continue with
these numbers. The center participation in the media is mainly on local television
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Scientific Research Perspective  

Fig. 3 Dimensions perspectives (Authors, 2020)
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and knowledge 
exchange among 
center 
members.
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through communication and 
transparency, reducing 
barriers to data and process 
access.
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appreciation of 
the people of the 
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national and 
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and edicts, to obtain 
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publications.
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democratic and 
productive center

Provide scholarships 
based on 
commitment and 
results

Fig. 3 (continued)

programs in the area of education and citizenship, at least once a yearwith interviews,
as the center already believes it is enough for non-scientific media outlets.

Greens researchers exchange knowledgemainly due to projects with international
universities, this year a researcher was sent to a research internship at Cambridge
University for the first time, and Guerra (2019) hopes that this will continue in the
coming years. The center has also visited Cambridge University regularly in the past
for research missions.

Regarding the Enabling Internal Processes Perspective, the interviewed
professor, Guerra (2019), emphasizes the need for researchers with a multidisci-
plinary profile, from various academic backgrounds and different degrees. Greens
conducts weekly, semi-annual, and annual schedule planning for work groups. A
working group is composed of the researchers responsible for a particular research
or project. There are also weeklymeetings where the research that is being developed
is discussed. However, the space, which has good infrastructure, is available daily,
and novice contact with experienced researchers is daily as soon as knowledge is
disseminated. Beginners also learn the process of editing and diagramming, while
translation is currently a challenge.

Greens follows six main lines of research: (1) nexus between water, food and
energy in the context of climate change mitigation strategies; (2) sustainable cities,
smart cities and healthy cities; (3) environmental justice; (4) climate and environ-
mental refugees and migrants; (5) empowerment of girls and women; (6) environ-
mental education and sustainability education. However, Guerra (2019) states that
the objectives for sustainable development are the basis of all studies and that the
center is available for other themes and challenges that arise.

The research center has published in several high-impact journals such as Land
Use Policy, Journal of Cleaner Production, Natural Resources Forum, International
Journal of Sustainability in Higher Education, and Energy Policy, but the intention
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is to move to other journals. Greens aims to publish in renowned journals such
as Science and Nature. As for the Staff Learning and Development Perspective,
researchers are constantly improving. Guerra (2019) believes that researchers with
varied academic backgrounds bring success to the center. All researchers at the
center have access to information from the working groups, because the purpose is
to create a co-creation space. That is why researchers are motivated to participate
democratically and productively. Guerra (2019) states that the center has a deliberate
anarchic structure that allows freedom to create. Thus, people feel more comfortable
and therefore produce more.

The center alreadyparticipates in researchprojects and edicts, and aims to continue
participating and strengthening partnerships, as well as constantly seeking new part-
nerships. Finally, the biggest financial benefit that Greens generates is scholarships,
made available according to students’ commitment and results. All of these factors
allow the visualization of a strategic Greens map as shown (Fig. 4).

5 Conclusions

In order to help Greens achieve its goals and manage the research group, the study
aimed to apply the BSC, called BSC Greens Group. Following the steps of the
BSC, the group’s mission, vision and values were defined and validated with the
coordinator and responsible for Greens. Subsequently, strategic maps were defined
based on the following perspectives: (1) Scientific Research; (2) Community; (3)
Enabling Internal Processes; (4) Staff Learning and Development.

Greens has an adequate physical structure. In addition, undergraduate, master’s,
doctoral students and professors develop and promote research and extension at the
university and in the community inwhich theyoperate. The study contributes for prac-
tical purposes, to structure the goals and assist in the management of the group. The
study also contributes regarding scientific purposes, bringing an adaptation and/or
adequacy of the BSC to a research group.

This research is limited to the theory and methods used. The research is also
limited to the research group studied, however, just as it was possible to adapt the
BSC to the Greens, it may be possible to adapt the BSC to other research groups. For
future studies, the adaptation of the BSC in other research organizations would be
valid, as well a study a few years later to analyze howmuch the BSC implementation
contributed to the organizations.
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Collaborate with 
renowned 
universities 
through projects

Seek external 
and internal 
financing

Disseminate 
the work 
done by the 
Center in 
different 
media
vehicles

Conduct 
exchanges of 
researchers 
with other 
universities

Produce and 
Publish in 
High Impact 
Journals

Hold internal 
events and 
attend 
international 
events

Seek external 
and internal 
financing

Select 
researchers 
with 
multidisciplinary 
profile and from 
different 
academic 
backgrounds

Research 
themes included 
in the ODSs, 
encouraging 
researchers and 
enabling co-
creation.

Expand 
production to 
publish in high 
impact journals 
that the center 
has not 
published

Encourage 
students to 
develop their 
English 
language skills

Train students 
for reviewing 
and submitting 
international 
articles

Develop human 
capital through 
participation in 
events, training, 
and knowledge 
exchange 
among center 
members.

Develop information capital 
through communication 
and transparency, reducing 
barriers to data and process 
access.

Develop a 
participatory,
democratic and 
productive 
center

Develop the 
appreciation of 
the people of the 
center (old and 
new members)

Provide 
scholarships based 
on commitment 
and results

Participate in 
national and 
international 
research projects 
and edicts, to obtain 
partnerships in 
publications.

Conduct robust 
academic production, 
preferably unheard 
of, that plays an 
important social role.

Integrate 
undergraduate, 
master and 
doctorate 
students in 
productions

Develop projects that 
reinforce the Center's 
dialogue with the 
community by 
contributing to 
science, innovation, 
technology, socio-
economic and cultural 
transformations, etc.

Fig. 4 Greens strategic map (Authors 2020)
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Drawing Sustainability: Helping
Students to Know What They Know

Kay Emblen-Perry

1 Introduction

The traditional adage that “a picture is worth a thousand words” has been long held
as true by the scientific community; consequently, ‘drawing’ is a well-established
teaching tool for science within Higher Education (HE). However, the recognition
that students can understand and communicate complex issues through drawing
(Boehm and Lees-Spalding 1993) and recognise learning in the process of drawing
(Gobert and Clement 1999; Roam 2008; Quillin and Thomas 2015) suggests that
it could also be a valuable and innovative learning and teaching approach for
students studying non-scientific subjects such as sustainability and society in busi-
nessmanagement. The simplicity of the approach and its flexibility for learners could
promote learning recognition within Education for Sustainability (EfS) within the
business curriculum so that students come to know what they know, i.e. they develop
a conscious recognition of their own knowledge and, through this acknowledgement
of self-knowledge, appreciate their personal and professional knowledge, skills and
values. Consequently, an innovative in-class activity has been adopted for Business
Management students; drawing sustainability.

The activity of drawing sustainability, incorporated within sustainability modules
for Business Management students which introduce them to social justice, envi-
ronmental protection and economic legitimacy and their roles within the Sustainable
Development Goals, is designed to achieve two purposes. Firstly, to provide a simple
way for students to recognise their learning and secondly, to provide a benchmark
for tutors to recognise students’ knowledge at the start of the module and extent of
learning through the module.
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Traditionally, students’ recognition of learning within EfS has relied on tutors’
formative feedback and assessment grades. However, relying on students to act on
their formative and post assessment feedback means that by the time tutors realise
students have fallen behind or have misunderstood the complex interrelated topics
of sustainability it is frequently too late for them to catch up (Webb 2020). Drawing
sustainability as an in-class reflexive and self-analytical learning activity may there-
fore offer an alternative approach for both tutors to know what students know (i.e.
benchmarking learners’ knowledge) and for students to know what they know (i.e.
learning recognition through a judgement of self-knowledge).

In this study, drawing sustainability is defined as by the author as ‘an activity that
engages students in a process of visually representing an understanding of the topic
of sustainability to produce a pictorial output’. The drawings, which are the pictorial
output of the activity, are not subject to content analysis in this study, rather they are
used as indicators of knowledge and learning. Drawings can demonstrate the extent
of students’ knowledge through the number of different elements of sustainability
included.

The idea for incorporating drawing sustainability to promote students’ recognition
of learning emerged from the combination of three influences: firstly, the author’s
preference for creative and visual thinking and belief that having fun will support
deeper learning, secondly literature that stresses the importance of students recog-
nising their own learning and thirdly, a conference presentation highlighting the use of
ecological hand printing to engage students in alternative ways of thinking. Together
these suggested that drawing could be a potential way to encourage students to partic-
ipate in reflection, peer-to-peer learning, and self-analytical learning, which may
positively influence learning motivation, (Schunk and DiBenedetto 2016), enhance
learning recognition and develop self-efficacy and confidence by making thinking
visible (Vygotsky 1978).

This paper explores the value of encouraging students to recognise their learning
through drawing sustainability. The activity of drawing sustainability is described
in detail to enable it to be implemented by those seeking innovative approaches to
learning recognition within EfS. The effectiveness of the activity is then presented
and its’ potential impacts on students and tutors reflected upon. This analysis and
reflection incorporate students’ drawings and the students’ voice, through examples
of post-activity feedback, to illustrate the outcomes of the activity. The study finds
that whilst supporting students’ recognition of learning to enable them to they know
what they know, drawing sustainability may also promote higher order cognitive
skills and encourage students to relate personal sustainability practices to society
and the environment, all of which are key skills and behaviours required to promote
sustainable futures and achievement of the Sustainable Development Goals.

This study will be of interest to EfS practitioners seeking innovative means and
methods of active learning that enable them to benchmark students’ learning and
help students to develop a conscious recognition of their own sustainability knowl-
edge skills and values. The study also builds on existing pedagogic discourse on
the importance of learning recognition and contributes to research into innovative
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learning and teaching approaches to sustainability and society and the Sustainable
Development Goals within the business curriculum.

2 The Role of Business Schools in Education
for Sustainability

As demonstrated within Sustainable Development Goals 4 (Quality Education) and
12 (Responsible Consumption and Production), there has been a growing expecta-
tion that educational systems should contribute to developing a sustainable society
(Sterling et al. 2013; Higher Education Funding Council for England 2013; Higher
Education Academy 2015; United Nations 2017) such that EfS is becoming main-
stream in HE (Figuero and Raufflet 2015; Franco et al. 2018). Lonzano et al. go
further and suggest that it is a university’s social responsibility to help students
acquire the required competencies to enable them to develop sustainable futures.

The momentum for EfS has never been stronger (UNESCO 2017) but to align
it to the Sustainable Development Goals and to achieve the skills, values and atti-
tudes required to develop sustainable futures HE practitioners need to significantly
change curricula and their learning and teaching practices (Navarro 2008; Molthan-
Hill 2017; UNESCO 2017; Franco et al. 2018). Education systems must introduce
pedagogies that empower learners to transform the way they think and act (Howlett
et al. 2016) to support practical achievement of a sustainable future for society,
industry and organisations (Boron et al. 2017).

Business schools arewell placed to address this. They can adopt teaching practices
that develop knowledge and mirror the real-world decision making that students will
face in their future role(s) as business leaders (Storey et al. 2017). This will provide
businesses with graduates who possess the appropriate sustainability knowledge
and employment skills (Drayson 2015), and reflexive ability (Hind et al. 2009) to
become architects of socially and environmentally sustainable futures. To achieve
this, Laurie et al. (2016) suggest tutors should adopt practices that go beyond the
business perspective and promote learning of the skills, knowledge and values that
are necessary to foster sustainable societies.

Although Business Schools are recognised as potential enablers of change
(Weybrecht 2017), a challenge remains; how to prepare students to both recog-
nise and act upon the knowledge gained through participation in Higher Education
(Storey et al. 2017). This study seeks to contribute to overcoming this challenge by
presenting an innovative way to encourage students to reflect upon and recognise
their learning so that they know what they know to become agents of change.
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3 The Importance on Learning Recognition

Over the last 30 years the need for learners to recognise their learning has gained
importance as it has become clear that being able to judge self-knowledge enhances
the quality of a learner’s education (Kurnaz and Cimer 2010). Those able to reflect
on and become aware of their abilities are likely to perform better than those who do
not (Flavell 1976) and become lifelong learners (McDonald and Boud 2003). This
may be due to the fact that becoming aware of one’s own knowledge promotes the
self-analysis and recognition of strengths and weaknesses which can be addressed
thus facilitating further learning (Kurnaz and Cimer 2010). Hannon et al. (2004) and
Kurnaz and Cimer (2010), therefore recommend that tutors should introduce self-
assessment strategies into their learning and teaching practice to promote students’
development of reflective skills and recognition of learning. This may be achieved by
engaging students in knowledge construction practices (Reiser 2004), challenging
learners to focus around sense making, process management, articulation and reflec-
tion (Quintana et al. 1999), and developing students’ feedback literacy (Carless and
Boud 2018). In this study drawing sustainability is adopted as an activity to facilitate
reflection, knowledge construction, feedback literacy and self-analytical learning.

In spite of the long-standing recognition of the benefits of encouraging students
to know what they know, graduates’ knowledge and attributes remain difficult to
measure, frequently by graduates themselves (Storey et al. 2017). This may take the
form of under or over confidence (de Bruin et al. 2017). Davis (2003) recognises that
learners are not always effective in analysing whether they have understood and may
therefore be overconfident in their self-assessment of learning. Caleon and Subra-
maniam (2010) suggest this confidence may be related to the familiarity of topics;
where topics are less familiar confidence levels are lower. Therefore, approaches to
promoting reflection on knowledge in new subjects such as sustainability require this
to be taken into account.

To overcome this lack of understanding related to familiarity and overconfidence,
Reiser (2004) suggests students should be encouraged to be more reflective and
focus on understanding rather than performance to promote skills of reflection and
articulation. This may allow tutors to effectively monitor and evaluate students’
progress and encourage them to learn from their experience and recognise their
learning. These are key processes designed into the activity of drawing sustainability.

The importance of students’ learning recognition provides additional benefits to
tutors. Asking students to explain a concept in their own pictures may benchmark
knowledge, help to identify misunderstandings and offer opportunities to provide
high quality, individualised feedback which can guide students to greater success
(Webb 2020).
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4 The Value of Drawing

Webb (2020) suggests an effective way to check students’ understanding is to ask
them to write down everything they know about a topic. This study develops this
approach further by adapting it into a visual representation of knowledge thus incor-
porating the value of drawing that science recognises can provide an opportunity for
students to recognise their own learning i.e., to know what they know. To do this,
students are asked to draw sustainability.

Drawing is a means by which individuals can create, develop, record and commu-
nicate their thoughts and ideas (VanMeter and Garner 2005); it therefore presents an
opportunity to support thinking and learning. (Hope 2008; Adams 2017) by allowing
students to apply what they have learned and recreate it in another format (Griffith
and Burns 2014).

In primary school, drawing as a teaching tool has been found to promote pupils’
analytical skills through use of perception and critical thinking by introducing pupils
to new and increasingly complex subjects (Quillin and Thomas 2015). It can also
build self-esteem and self-confidence (Jones 1997). In Higher Education’s scientific
subjects, drawing has been widely adopted as a tool to test ideas, elaborate knowl-
edge, and imagine new relationships (Ryan and Stieff 2019) through which learners
are encouraged to create their own visual representations which can deepen under-
standing. (Ainsworth et al. 2011). As concepts within EfS such as social justice,
environmental protection and economic legitimacy are frequently new to Business
Management students and expose them to a level of complexity that they have not
previously faced within their university career, it may be beneficial to utilise the
same teaching tool of drawing. This may offer students the opportunity to see their
previously unseen knowledge on paper (Vygotsky 1978; Quillin and Thomas 2015),
thus helping them know what they know. Drawing gives students an opportunity to
ask themselves What do I know? and What else do I need to know?

Drawing can be a collaborative tool that promotes thinking (Hay et al. 2008), the
visualisation and interpretation of data (Ainsworth et al. 2011), and communication
of results (Ryan and Stieff 2019). The reflection required to enable this visualisation
and interpretation has a key role in learning (Schon1987).Ainsworth et al. (2011) also
suggest that drawing encourages students to make their thinking explicit to exchange
and clarify meaning between their peers, which Vygotsky (1978) considers is due to
the ability of drawing to make ideas tangible and thinking visible. In turn this may
motivate students and make them more self-aware of their own learning (Quillin and
Thomas 2015). Drawing may therefore help students to know what they know.

Drawing sustainability as a teaching tool may have a particular value for Business
Management Students; drawing can encourage the learner to see theworld differently
(Unicheck 2015). This ability to see the world differently is a vital requirement for
effective EfS (UNESCO 2017) as sustainable futures require students to transform
the way they think and act (Howlett et al. 2016).

In addition to using drawing as a tool for learning specific knowledge (Gobert and
Clement 1999; Hay et al. 2008) and communication (Roam 2008) it may also have a
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number of other positive benefits for learning and teaching. Drawing is considered to
expose misconceptions (Dikmenli 2010) as it can demonstrate understanding in an
inspectable form (Van Meter and Garner 2005), to enhance motivation (Glynn and
Muth 2008), and to connect concepts and ideas (Long et al. 2014). Brooks (2005)
also suggests drawing can be a valuable mode of exchange as the drawing can be
presented as a record of learners’ thinking that can be reviewed and revisited by the
tutor and student, thus helping students to recognise their learning and tutors to know
what students know, i.e. a learning benchmark. All of these pedagogic benefits will
help staff to support students to understand the interconnected problems, complexity
and opportunities that are inherent in EfS, which the author recognises is generally
a problem for students.

As drawing caters for individual learners’ differences, with the task being shaped
by the students’ ideas (Ainsworth et al. 2011), it can be effective as a formative
exercise as it can scaffold learning and facilitate targeted feedback (Quillin and
Thomas 2015) which in turn can prepare students for future learning (Schwartz
and Martin 2004). This is valuable as EfS seeks to promote students’ success and
encourage lifelong learning.

5 Drawing Sustainability as a Learning Activity

Drawing sustainability attempts to benchmark student’s knowledge and under-
standing of sustainability to support future teaching inputs and encourage students’
reflection on learning. The activity is therefore incorporated into the first and last
lectures of second- and-third year undergraduate sustainability modules for Busi-
ness Management students. In the first iteration of the activity no information on
the module structure, content or assignments is given until after the students have
completed their drawing to ensure that no unintended prompts are offered. Students
are informed that the purpose of the task is to benchmark their knowledge and that
their drawings would be retained for use later in the module.

In the last lecture of themodule, students are asked to repeat the activity to provide
a new record of their sustainability knowledge. This second iteration of the activity
provides students with an opportunity to analyse the changes to their drawings and
recognise the extent of their knowledge.AlthoughWebb (2020) suggests that learning
cannot be seen, drawing sustainability challenges this view as it encourages students
to see both learning and progression of learning.

In both occurrences of the activity, the small self-selected groups are given a piece
of flip chart paper and a set of marker pens in four colours. The use of pen and paper
encourages students to think in a different way, apply their knowledge and reflect
on knowledge to select, organise and integrate information (Quillin and Thomas
2015), all of which are required to promote employment skills for sustainable futures.
Students are given the flexibility to draw sustainability in any way they choose but
are asked to put away phones and laptops so that their own knowledge is presented
and discussed rather than an internet opinion.
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The activity of drawing sustainability is kept simple, with clear instructions given
by the tutor. These are provided on a slide which is left on display throughout
the activity. These instructions are, “In small groups and using the paper and pens
provided (1) draw your understanding of ‘sustainability’ and (2) share your thoughts
with the class”. The first element of the task is given so that students demonstrate
their knowledge and provide a knowledge benchmark. The second element has a
number of purposes: it engages students in groupwork, collaboration, peer-to-peer
learning and peer feedback and indicates to the students that they are required to
participate as an outcome is expected. This feedback requirement is incorporated to
encourage students to take greater interest in, and responsibility for, their drawing,
its content and process of creation in an attempt to overcome the current trend for
“presenteeism”.

As learning is primarily a social activity (Dewey 1916) and current business
management students increasingly prefer active, collaborative learning (Oblinger
and Oblinger 2005; Abdel Meguid and Collins 2017), students are encouraged to
participate in the activity of drawing sustainability in small groups of between 2 and
5 colleagues to support the development of collaboration and negotiation skills. These
groups are self-forming and tend to relate to the friendship groups that are sought
by students upon entering the classroom at the start of the first lecture. However, to
ensure inclusivity is protected students preferring to work on their own may do so.

Many current students are risk adverse, which Quillin and Thomas (2015) suggest
can emerge as insecurity about their ability to draw. Therefore, to overcome the
frequent response of “I can’t draw”, the purpose of the activity and intended use
of drawings is highlighted (benchmarking knowledge), and the unimportance of
drawing skills is emphasised. Additionally, the tutor praises each group’s drawing in
some way (e.g. a particular piece of the content or the recognition of a sustainability
challenge) during the early stages of the activity to promote activity and drawing
confidence. After a few minutes, students appear to forget their initial reluctance
and fully participate in the task, even if it is only drawing with simple shapes or by
contributing ideas that another member of the group draws.

After the students complete their drawings one or more self-selected members of
each group present their group’s drawing to the class. They are asked to describe the
content of their drawing and share why they chose these items. The tutor identifies
and praises their recognition of one significant element of sustainability included in
the drawing and expands upon it to emphasise its’ relevance for sustainable futures
and its’ importance to businesses. Examples of the students’ initial drawings are
shown in the results section below.

After students present their drawings to the class, peer reflection and feedback
is encouraged through a brief class discussion. This can promote learning from
critiquing what their peers have drawn (Linn et al. 2000) and provide criteria with
which to recognise the effectiveness of a task and reflect on learning (Brooks 2005).

The same activity is conducted for the second iteration of drawing sustainability
in the last lecture of the modules. However, an additional task is included. After the
groups’ drawings are presented and discussed, the students are given their original
drawings and asked to reflect upon them and reflect on the differences. From this
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the students may recognise how their drawing content has developed thus realising
what they have come to know. Group findings are then fed back to the class to further
encourage students to know what they don’t know through peer-to-peer learning.
To further support students to learn from their activity experience, as advocated by
Reiser (2004), a group discussion on the developed content and its implications for
businesses is held. Following this, students are asked to reflect on their experience of
learning through drawing sustainability, the feedback from which is utilised within
this study.

6 Research Process

This study into the learning recognition promoted by drawing sustainability was
undertaken in one second year and one third year business sustainability module
over three academic years from 2016–17 to 2018–19. The modules used within
this study are both one semester long and scheduled in the second semester of the
academic year.

A total of 163 Business Management students participated in this study over the
three years, with an average of 36 third- and 18 second-year undergraduates partic-
ipating in each year. Only two third-year students in 2017–18 and one in 2018–19
had previously studied the second-year module so should have had more knowledge
than classmates. To more accurately test the development of students’ knowledge,
the drawings from the groups containing these students have been excluded from
this study.

As students work in the same groups throughout the module, the drawings
completed in the last lecture can be directly compared to those completed in the
first lecture. In this study the drawings were not subject to formal content anal-
ysis, rather the elaboration of content reflecting the wide-ranging topics contained
within ‘sustainability’ and the complexity, context and interrelationships between
these topics were used as indicators of learning. Examples of students’ drawings
from their first and last lectures of both second- and third-year modules and quota-
tions taken from students’ activity reflection are used to illustrate the findings of this
study.

To further evaluate the value of drawing sustainability for promoting reflection,
self-analysis and recognition of learning, the inputs (i.e. activity design elements)
and the students’ reflections on learning through drawing (collected in post activity
feedback in the last lecture of the module) were mapped against the Indicators of
Learning Recognition Framework. Additional reflections from the tutor are also
added to illustrate the activity design outcomes. This framework adopts the eleven
Indicators of Learning proposed by Hughes (2006) as the criteria to evaluate the
effectiveness of drawing sustainability as a teaching tool with which to develop
students’ sustainability knowledge and recognition of learning.
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7 Results

7.1 Drawing Sustainability as a Tool to Benchmark Students’
Knowledge

Examples of drawings completed in the first lecture of the modules shown in
Figs. 1, 2 and 3 highlight the limited knowledge of the contents and complexity
of sustainability.

As shown in Figs. 1, 2 and 3 over the course of this study students have consis-
tently shown limited knowledge of elements of sustainability at the beginning of the
module. Their drawings suggest their knowledge of sustainability ismostly limited to
environmental sustainability such as recycling, renewable energy and plastic pollu-
tion rather than social sustainability. It might be expected that these environmental
sustainability challenges are presented as they are widely publicised in the news and
on social media.

Fig. 1 First lecture drawing
Group 1 (second-year
students 2016–17)

Fig. 2 First lecture drawing
Group 2 (third-year students
2018–19)
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Fig. 3 First lecture drawing
Group 5 (third-year students
2017–18)

7.2 Recognition of Learning Through Drawing Sustainability

Over the course of the three-year study, both second- and third-year undergraduates’
drawings created in the first and last lectures of their modules consistently demon-
strated the growth of sustainability knowledge and its application to business envi-
ronments (Figs. 4a, b, 5a, b and 6a, b). The visual representations of this knowledge
shown in Figs. 4a, b, 5a, b and 6a, b suggest students have conducted a self-analysis
of learning (perhaps subconsciously) so that they can demonstrate a wider range of
social, environmental and economic sustainability knowledge, Engaging students in
making learning visible in the first and last lectures of their modules appears to facili-
tate the learning recognition that tutors hope for. Including the post activity refection
on drawing sustainability in the last lecture of their module has given students a
further opportunity to self-analyse learning. Their feedback confirms that they can
recognise their learning; students reported:

“Using pictures contributed to my sustainability knowledge” (third year student, 2018–19)

“I know I have gained new skills and knowledge” (third year student, 2016–17)

“Now I know I learned a lot” (second year student, 2018–19)

“Drawing helped me test my current knowledge” (second year student, 2017–18)

“I started with no knowledge and now know I am quite good” (second year student, 2016–17)

Post activity feedback also suggests drawing sustainability may have encouraged
alternativeways of thinkingwhich candevelop the perspectives andvalues thatLaurie
et al. (2016) consider necessary to foster sustainable societies, which can contribute
to the achievement of the Sustainable Development Goals. Students reported:
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Fig. 4 a First lecture drawing Group 4 (second-year students 2016–17). b Last lecture drawing
Group 4 (second-year students 2016–17)

Fig. 5 a First lecture drawing Group 4 (Second-year students 2017–18). b Last lecture drawing
Group 4 (second-year students 2017–18)
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Fig. 6 a First lecture
drawing Group 1 (third-year
students 2017–18). b Last
lecture drawing Group 1
(third-year students
2017–18)

“Drawing can help you think outside the box and challenge yourself ” (third year student,
2018–19)

“Drawing helped me to feel free to express my ideas” (third year student, 2017–1)

“It has given me a better understanding of how to communicate my ideas” (second year
student, 2017–18)

The recognition of learning demonstrated in drawings and reflections on drawing
skills may in turn promote greater confidence and higher cognitive skills that can
empower students to support practical achievements of a sustainable future for
society, industry and organisations. In their post drawing sustainability feedback
students reported:

“It helped me improve my critical thinking and analysis as I now take into account other
people’s arguments and views” (third year student, 2018–19)

“I have become more confident about demonstrating my opinion” (second year student,
2017–18)

“I have developed more innovative ways of thinking” (second year student, 2016–17)
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7.3 Other Learning Outcomes Recognised

In addition to the effective achievement of the two learning outcomes designed into
drawing sustainability, the research findings suggest it can also encourage students
to relate personal sustainability practices to society and the environment. The recog-
nition of learning gained appears to inspire students to reflect upon and recognise
personal behaviour changes. Students reported:

“I now take a personal view” (second year student 2017–18)

“I now care about better solutions” (second year student 2017–18)

“Don’t be shy to speak about global topics” (second year student 2018–19)

As well as gaining some of the knowledge, skills and values required to promote
sustainable futures and support the achievement of the Sustainable Development
Goals, students also appear to have recognised the importance of different learning
approaches which may enhance academic achievement. For example, students
reported:

“I’ve been able to collaborate with individuals who provide interesting views” (third year
student 2080–19)

“I know I learned a lot from my friends” (second year students 206–17)

“The power of observation is an important skill” (second year student 2017–18)

Overall the research findings suggest that drawing sustainability can effectively
deliver the two initial purposes the activity: benchmarking learning and encouraging
students to know what they know. However, the findings also suggest drawing can
encourage students to form an image of sustainability to reflect upon and, through
this, relate personal sustainability practices to societal and environment challenges.

8 Drawing Sustainability and Indicators of Learning

The inputs and the students’ and tutor’s reflections on drawing sustainability are
mapped onto the Indicators of Learning Recognition Framework to further explore
the value of drawing sustainability. The framework (Table 1) adapts the Indicators
of Learning proposed by Hughes (2006) as the criteria against which to evaluate
the effectiveness of drawing sustainability in promoting students’ self-analysis of
learning to know what they know.

The results of this analysis (Table 1) suggest that all Indicators of Learning Recog-
nition may be achieved by the activity of drawing sustainability through the inputs
to the activity and the activity itself. In addition, students’ reflections on drawing
sustainability suggest that learning can be recognised in relation to all Indicators of
Learning Recognition.
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Table 1 Indicators of learning recognition framework

Indicators of learning
recognition

Achievement of Indicator
recognised through drawing
sustainability design elements
and tutor reflections (in
italics)

Achievement of Indicator
recognised through students’
post activity reflections on
learning through drawing

1 Explaining something in
their own words

Post activity reflection and
feedback
Feeding back the drawing
contents and its rationale
promotes wider self -analysis
of what other students know

“Drawing helped me to feel
free to express my ideas”
“I have become more
confident about
demonstrating my opinion”

2 Asking questions The process of agreeing
drawing content
Group members discuss and
agree what to put in the
drawing which drives
peer-to-peer learning and
higher order cognitive skills

“I’ve been able to collaborate
with individuals who provide
interesting views”

3 Recreating (rather than
reproducing) information

The process of drawing
sustainability
Students overcome their
belief they can’t draw to
recreate their knowledge
visually and defend it

“The power of observation is
an important skill”

4 Justifying their decisions Providing a rationale for the
inclusion of items during
in-group planning,
discussions with the tutor and
presentation to the class
Students gain confidence in
defending their drawings
through praise and support
from the tutor

“It helped me improve my
critical thinking and analysis
as I now take into account
other people’s arguments and
views”

5 Explaining their thinking Feeding back their drawing to
class at end of task
Students gain confidence in
presenting their own ideas to
the class

“I have developed more
innovative ways of thinking”

6 Talking to each other Group members discussion
and agreement of how to
approach the task and what to
include in the drawing
Drawing encourages most
students to grab a pen and
create their own input

“I know I learned a lot from
my friends”
“It has given me a better
understanding of how to
communicate my ideas”

(continued)
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Table 1 (continued)

Indicators of learning
recognition

Achievement of Indicator
recognised through drawing
sustainability design elements
and tutor reflections (in
italics)

Achievement of Indicator
recognised through students’
post activity reflections on
learning through drawing

7 Active—doing something
with the information

Creating a drawing with prior
knowledge (pre-module
survey) and in-module
learning (post-module
survey)
Using pens and paper
encourages students to
present their own ideas rather
than looking them u

“Drawing helped me test my
current knowledge”

8 Reflecting at a conscious
level

Group discussion in
preparation of their drawing
and post activity class
discussion
The process of drawing
requires students to reflect
openly and collaboratively on
the information

“Drawing can help you think
outside the box and challenge
yourself”
“I have become more
confident about
demonstrating my opinion”

9 Offering analogies and
metaphors of their own

The activity requires students
to present their own
interpretation of sustainability
Frequently students
incorporate personal
experiences in group
discussions

“I now take a personal view”

10 Re-drafting, revising,
rethinking and so on

Students to undertake an
initial planning discussion
and draw their ideas
Visiting a group during the
activity can encourage
further reflection and
additions to their drawin

“Using pictures contributed to
my sustainability knowledge”

11 Frowning (the penny is
stuck) … and then smiling
(as the penny drops)

Each group is required to
interpret the task for
themselves and agree the
drawing process
Once the process is agreed it
appears that the group
members understand the task
and find contributing topics of
sustainability relatively easy

“I know I have gained new
skills and knowledge”
“I now care about better
solutions”
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9 Impacts and Implications of Drawing Sustainability

The activity of drawing sustainability is designed for twopurposes. Firstly, to promote
learning recognition through students’ reflection on their own knowledge in order
to know what they know and to recognise what they don’t know through peer-
review and reflecting on what colleagues say when they present their drawing to
the class. Secondly drawing sustainability is designed to enable the tutor to bench-
mark students’ knowledge to pitch lecture content correctly and recognise students’
progress. Drawing sustainability may therefore contribute to the innovative learning
and teaching practice that Navarro (2008), Boron et al. (2017), Molthan-Hill (2017),
UNESCO (2017) and Franco et al. (2018) suggest is required to equip students with
the skills, values and attitudes needed to promote sustainable futures for society,
industry and organisations and contribute to the achievement of the Sustainable
Development Goals.

The research findings presented above suggest that drawing sustainability may
offer an innovative learning and teaching practice that can provide a knowledge
benchmark for tutors and promote students’ recognition of learning. Recognition
of learning has become increasingly important over the last three decades and it is
now recognised that judging self-knowledge can enhance the quality of an individ-
uals’ education (Kurnaz and Cimer 2010) and boost academic achievement (Webb
2020). This may be achieved in three ways through drawing sustainability. Firstly, by
students’ developing an understanding of what they know through reflecting on their
knowledge to create a visual representation of sustainability. Secondly, by under-
standing how their knowledge is different to what others know through reflection
on other classmates’ drawings, and thirdly by appreciating what they still need to
know through tutor-to-peer and peer-to-peer feedback and in-class discussions. This
activity may therefore be of interest those seeking teaching tools that provide a
knowledge benchmark and a platform from which to introduce additional sustain-
ability challenges, interconnections, and contexts to help students know what they
know.

Although the drawings in this study are not subject to formal content analysis,
the development of drawings shown in Figs. 4a, b and students’ reflections on the
activity of drawing suggest that learning has taken place and that students recognise
it. The difference in students’ drawings between the first and last lectures of both
second and third year modules over the three years of the study and the comments
in students’ post activity reflections suggest that the processes within the activity of
drawing sustainability may encourage students to reflect upon their development of
knowledge to enable them to know what they know.

In addition, the different styles of the drawings and substancewithin them suggests
drawing sustainability is sufficiently flexible to enable students to create their own
visual representations of social, environmental and economic sustainability, which
may challenge the students to elaborate their knowledge, imagine new relationships in
their drawings and test their ideas as advocated by Vygotsky (1978) to make thinking
visible. As students are not always able to evaluate whether they have understood
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in-class and independent study activities (Davis 2003), drawing sustainability may
provide a practical tool to encourage reflection on, and recognition of, learning.
Mapping the inputs to drawing sustainability and students’ and tutor’s post activity
reflections against the Indicators of Learning Recognition Framework suggests that
learning can take place through drawing and that the learning is recognised by the
students and the tutor. Hopefully this recognition of what they know and what they
need to know will enhance the quality of the students’ education (Kurnaz and Cimer
2010), promote their higher attainment (Flavell 1976), and facilitate students’ further
learning as advocated by Schwartz andMartin (2004). Together these may contribute
to the achievement of the Sustainable Development Goals.

As well as providing an opportunity to deepen understanding, as suggested by
Ainsworth et al. (2011), the research findings suggest that drawing sustainabilitymay
also increase students’ confidence and higher cognitive skills. Students’ post activity
reflections suggest that drawing sustainability can build the self-esteem and self-
confidence advocated by Jones (1997) and promote the critical thinking proposed
by Quillin and Thomas (2015). Both of these higher order cognitive skills may
contribute to development ofwork-ready graduateswith the sustainability knowledge
and employment skills (Drayson 2015), and reflexive ability (Hind et al. 2009) to
become architects of socially and environmentally sustainable futures.

As EfS requires students to gain and understanding of the complex interconnec-
tivity of, and challenges inherent in, developing social and environmental sustain-
ability practices, the task of drawing sustainability may offer tutors an effective
teaching tool to support them through this. The research findings suggest drawing
sustainability has effectively promoted the learning recognition of a new subject
proposed by Quillin and Thomas (2015) and enabled students to apply and recreate
their knowledge in another format as recommended byGriffith andBurns (2014). The
research findings suggest that through presenting their ideas visually students can see
their previously unseen knowledge as proposed by Quillin and Thomas (2015), thus
challenging them to focus on the reflection and articulation of knowledge which can
guide them to know what they know (Quintana et al. 1999). The research findings
presented here therefore suggest drawing sustainability may present the opportunity
to enhance thinking and learning advocated by Hope (2008), Adams (2017).

In addition to achieving the hoped-for benchmark of knowledge and recognition
of learning outcomes, a number of additional outcomes have emerged from this study.
For example, students’ reflections on the drawing activity suggest the development of
critical thinking is recognised. This may be promoted through the drawing activity’s
process and presentation of the drawing to the class involving the communication of
students’ own ideas. In addition, students’ reflections upon the activity of drawing
sustainability suggests it can encourage them to form an image of sustainability to
reflect upon and relate to personal societal and environmental sustainability practices,
thus contributing to the development of their personal values which Howlett et al.
(2016) suggest can empower learners to transform the way they think and act to
become change agents for sustainable futures who can contribute to the achievement
of the Sustainable Development Goals.
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The research findings also suggest drawing sustainability can offer benefits for
tutors as drawings are a record of students’ thinking (Brooks 2005). By asking
students to connect concepts and their ideas as advocated by Long et al. (2014)
through drawing and explain them in their own words, tutors are helped to identify
misunderstandings and highlight valuable insights. In turn, this can provide opportu-
nities to offer high quality, individualised feedbackwhich can help overcomemiscon-
ceptions and promote module attainment (Dikmenli 2010; Webb 2020). Fostering
participation in drawing sustainability through clear instructions and encouragement
may support students to learn from the experience as well as the drawing process as
advocated by Reiser (2004).

10 Limitations Recognised in This Research

The study has some limitations which need to be recognised. As this is a small-
scale study using 163 students over 3 years, the research findings cannot be stated
conclusively. It is recognised that post activity reflections and feedback used to
provide the students’ voice in this study are taken at the end of the second iteration
of drawing sustainability which may not have given time for extensive reflection.
No interviews were conducted with students to explore their choice of drawing
content or their perceptions of drawing sustainability. This is to be undertaken in
a future study. Despite these imitations, the drawings and reflections used to illus-
trate drawing sustainability suggest the outcomes of the activity proved valuable to
students’ recognition of learning.

11 Conclusions

This paper presents the findings of a small, three-year study into the ability of draw-
ings to promote learning recognitionwithinEfS forBusinessManagement students. It
assesses the effectiveness of drawing sustainability, an activity designed to encourage
students to know what they know and provide tutors with a benchmark of students’
knowledge. The findings suggest that drawing sustainability can offer an innovative
learning and teaching approach and can promote students’ recognition of learning
which is increasingly seen as away to enhance the quality of an individuals’ education
and their academic achievement.

The teaching tool of drawing sustainability and its’ associated scaffolding activi-
ties such as presenting drawings to the class and reflecting on the activity also offer
educators a tool to benchmark students’ sustainability knowledge, recognise and
intercept misconceptions and provide individual feedback which may all support
students to become change agents for sustainability and lifelong learners, both of
which can contribute to the achievement of the Sustainable Development Goals.
Drawing sustainability may therefore be of interest to other educators seeking
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teaching tools that enable them to benchmark students’ knowledge and help students
know what they know.
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We Can Only Do It Together: Addressing
Global Sustainability Challenges
Through a Collaborative Paradigm

Helen Avery and Birgitta Nordén

1 Introduction

A consensus is emerging in both scientific circles and international policy discourse
that business-as-usual approaches to sustainability have led to a critical state, and that
urgent measures are required to reverse these dynamics. At the same time, national
and international commitments to address the crisis remain reluctant to reconsider
the assumption that growth can continue unchecked (Alexander 2012; Gough 2017;
Adloff and Neckel 2019). Indeed, in the Sustainable Development Goals (SDGs),
the argument is even made that growth should be encouraged to provide the neces-
sary resources for implementing the goals, and efforts for sustainability in higher
education seldom question that paradigm (Ruiz-Mallén and Heras 2020).

In recent decades, we have seen that growth, as such, does not address inequity
within or across states, and instead tends to reinforce an extractivist model that
concentrates control over resources and key technologies in a small number of hands
(Acosta 2013). Technological advances have not offset environmental impacts and
emissions continue to rise. Climate change and other environmental impacts continue
to disproportionately affect the poorest, destroying the basis of their livelihoods.
Both armed conflicts and economic warfare, aimed at control over water, minerals
and hydrocarbons, drive internal displacement and forced migration, increasing the
number of people worldwide that no state is willing to take responsibility for. It
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has been constantly repeated, since Rio and before, that the only way to break this
vicious cycle is with concerted international action and a paradigm shift (Waddell
2011; Waddock et al. 2015), but we seem no closer to this today than thirty years
ago. Economic arguments continue to prevail, and few higher education institutions
(HEIs) have chosen to orient their efforts to benefit societies (see Beynaghi et al.
2016).

This study addresses the important issue of how HEIs can achieve sustainability
transitions within their own organisations (Miller et al. 2011; Baker-Shelley et al.
2017). Although HEIs contain expertise that is crucial for sustainability, few univer-
sities today see sustainability as their main purpose. Each department typically drives
its own core mission. As long as the majority of departments and those that are best
funded have other main objectives, limited resources will be available for concerted
efforts towards sustainability. Indeed, numerous specialisations drive technologies
and education that consolidate vested interests and aggravate existing problems, thus
contributing to lock-in effects (Payo et al. 2015) and business-as-usual. For HEIs as
a whole, this typically creates a conflict between marginalised fields of research or
education that see sustainability transitions as their core mission, and all the other
sections of the HEI, which strive tomaintain the status quo and their current positions
within the institutional or disciplinary hierarchies.

Both policy and the literature stress the role of collaboration for sustainability, but
relatively little attention has been paid to howwe can address the structural drivers in
HE that reduce opportunities for collaboration. The present study contributes to this
discussion, where we argue that not only competition for funding, but also aspects
such as formalised communication or performance assessment have adverse effects.
We further argue that ethics and social justice cannot be peripheral considerations.
Engagementwith actors outside academia has been called for, but often translates into
collaboration with large companies rather than citizens. Importantly, most resources
in HEIs are still devoted to activities that consolidate societal unsustainability. Rapid
changes in higher education are thus urgent and must be coupled with strategies to
deal with the disruption that such changes cause, both within academia and in society
at large.

What strategies are open to HEIs to create the capacity for real change globally?
How can we collectively avoid the points of no-return that our societies appear to be
racing towards? Who will be given a say in deciding our future, and which voices
are allowed to represent “society”?

HEIs today suffer from much the same paradigm of fragmentation, competition
(Shore and Wright 2000; Marginson 2006) and short-sightedness reflected in the
formulation of the SDGs, leading to lock-in effects, incrementalism, formalism and
the absence of systemic strategic vision. Radical transformation is needed to move
beyond the status quo at the speed necessary to address planetary challenges (Vogt
andWeber 2020). To achieve this, HEIs need to overcome many obstacles, including
funding structures, power imbalances, the disciplinary organisation of knowledge and
the absence of future-oriented methodologies. Nevertheless, HEIs still have options
available that can open pathways towards a collaborative paradigm (Waddell 2011),
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enabling them to play a positive role in equitable, inclusive and sustainable societal
transformation.

2 The Role of Higher Education in Addressing Global
Challenges

Informed decision-making is an essential component in strategic capacity-building
for resilience and sustainable economies, and capacity is needed to generate and
provide access to accurate and relevant research. Equally essential is the capacity to
creatively use available information; discern causalities, risks and points of leverage;
understand complexity and dynamic principles; exercise caution, integrity, benevo-
lence and moral judgement; integrate across disciplines and sectors; take initiative
and continuously develop and plan ahead. Foresightful policies will not produce
results unless they are combined with the capacity to develop socially and environ-
mentally sustainable technologies, attitudes and organisational forms. New profes-
sional competences are needed for the new structures, which means also reforming
higher education structures (Avery and Nordén 2017). New practices have to be tried
out and refined, resources need to be mobilised, and collaborations and alliances
have to be established or consolidated.

These are the classical elements of governance, and by nomeans new.What is new
is the extent to which technology and scientific understanding play a role. Action
and access to information is mediated through multiple layers of technology, but
also multiple layers of global interaction and institutional configuration. Causes and
consequences are no longer transparent, in the sense that they cannot be evaluated
based on personal experience alone. Indeed, even collective experience and scientific
inquiry only provide partial indications of either causes or consequences, making
intelligent and strategic reflection based on dialogue increasingly difficult. Facing
such challenges, we need approaches that allow us to make wise decisions (Vogt
and Weber 2020) and adequate plans under conditions of great uncertainty, such
as working with hypothetical or future scenarios (Schwartz 1991; Gallopín 2002;
Goldstein 2009). We are also witnessing the development of other approaches to
jointly finding solutions to highly complex problems, for instance in the field of
systemic design (Sevaldson 2015).

To functionwell in times ofmajor changes, the capacity to collaborate and commu-
nicate across contexts and collectively envision solutions become central issues.
Leadership and initiative, as well as access to resources, are needed to restructure
HEIs. But due to the opaqueness of existing knowledge systems (alongside the uncer-
tainties concerning global developments), no single individual, and no single institu-
tion, is in a position to take adequate decisions on its own. Open “in-between” spaces
are thus singularly important (see Power 1997; Jary 1999; Baker-Shelley et al. 2017;
Vogt andWeber 2020), in which joint reflection, dialogue and re-negotiation of roles
can take place, independent of particular bias or power relationships. Such in-between
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spaces need to be sufficiently funded, while continuity in interpersonal relationships
(Shore and Wright 2000) plays a key role in ensuring effective communication and
enabling investment in long-term, deeper reflections.

Crucially, the development of such spaces is obstructed by the paradigmof compe-
tition in HEIs (Marginson 2006) that fosters mistrust and a lack of collaboration.
Competitive pressures lead to a focus on streamlining and prioritising the here-and-
now to generate immediate revenue, rather than investing in the necessary open
spaces between institutions, sectors and knowledge fields. An overarching paradigm
of collaboration rather than competition is therefore needed to sufficiently prioritise
work for the “commons” (Waddell 2011) and the public good.

3 Blueprint for a New Paradigm in HEIs

Despite global efforts towards sustainability, the principal drivers of our economies
and national policies remain substantially the same. There is, therefore, reason to
believe that in the coming years we will see an increase in the adverse effects
of business-as-usual, including risks of financial collapse, currency shocks and
bankruptcies; the deterioration of working conditions and loss of livelihoods and
the incapacity of institutions to provide services or social insurance. We can also
expect to see an increase in loss of functionality of automated systems and “hi-tech”
as well as an increase in accidents and disasters. Direct climate impacts include the
loss of food security and loss of health and adequate living conditions. Among further
impacts are increasing inequity, causing extreme stress on family and social support
networks, particularly if there is a loss of collective solidarity. Finally, we are already
witnessing increasing militarisation, control and surveillance, resulting in a loss of
democracy.

In the face of these developments, what kind of knowledge, capacity and
competences do we need, and where should HEIs place their priorities?

• To enable action, both trust (Power 1997; Shore and Wright 2000) and hope, as
well as the ability to coordinate and mobilise resources, are fundamental condi-
tions (socially, technically and economically in developing new knowledge and
capacity).

• For resilience within our institutions and in society (Berkes 2007; Sriskandarajah
et al. 2010), we need to develop solidarity, empathy, caring and understanding.
Importantly, we must strive to build alliances and teams, prioritise the reduction
of risk and vulnerability, and build real capital to maintain margins of action.
Essential elements to any strategy are therefore to maintain redundancy and
free capacity, rather than to “slim” our organisations. We must plan for multiple
scenarios and have the capacity to do so in ways that are in line with facts rather
than wishful thinking and rhetoric.

• For agility and creativity, there is an urgent need to develop future-oriented
methodologies and stimulate collective action-oriented imagination. Critical
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thinking is key in both teaching and research, which requires us to encourage
diversity and complementarity, as well as a sense of initiative and responsibility,
rather than conformism and obedience to authority.

• Science has long lived on its reputation for integrity. At a time when science
is driven by funding rather than integrity, ethics and trust must again become
our top priority if we are not to lose all credibility (Vogt and Weber 2020). New
ethical codes of conduct for our professionsmust be developed to address extreme
challenges and new technologies. All activity must be informed by a sense of
responsibility, foresight and understanding the consequences of action or inaction
while prioritising respect for life, social justice and humanity.

Finally, employees and students at all levels need to develop the capacity to collec-
tively resist inadequate decisions and defend basic conditions for life. We must
urgently learn to organise local economies, services and insurance; develop inter-
national networks of solidarity and exchange of experience; as well as develop the
capacity to invent new technologies and actions needed in regenerative economies.

4 Knowledge and Policy—Which Knowledge Is Needed
in a Time of Systemic Shifts?

At present, the evaluation of whether a particular policy measure might be suitable
for achieving a desired effect tends to be based on evidence with limited relevance for
future situations.Whenweare looking at themost important questions for the survival
of our societies, these involve transition and deep-reaching changes in societal and
economic structures. It is therefore problematic that a large portion of the evidence
on which we base decisions is geared to manage business-as-usual within a given
system, rather than considering the issues that arise in transitions between systems.

An important point to remember is that actions that are difficult and costly within
one system may be easy and profitable within another, and vice versa. In other
words, the relationship between action and impact can change depending on the
system. Consequently, any analysis of costs and benefits only applies within the
conditions of a particular system. Evidence-based suppositions about the effects of
any set of policy measures are also constructed using data from past experiences.
The knowledge that we use to drive a certain development is, in other words, valid
only within a particular system. This makes it difficult to assess future developments
that span across a longer period, particularly if we are interested in transitions across
periods with different systemic characteristics, as we are looking at both external
and internal uncertainties.

Developing competences, capacity, experience and know-how for any new tech-
nology or societal model takes time. By the time resources are mobilised, needs
may have already changed and proposed solutions may be outdated. If the required
competence and capacity cannot be mobilised sufficiently quickly, countries run the
risk of a permanent gap and mismatch between needs and how they are addressed.
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Higher education thus faces a fundamental double constraint: to provide new gener-
ations of professionals and researchers with adequate competences and to develop
the specific types of scientific knowledge that are needed (see Miller et al. 2011), we
must know in advance what these needs will be. At the same time, our forecasting
tools cannot provide such answers in an era of rapid and unprecedented change. As in
ecosystems, sufficient diversity is therefore essential for HEIs to increase resilience
and to create hotbeds in which solutions can reach maturity and be ready for use at
the precise moment they are needed.

Such creativity presupposes experimenting at a small scale, and the willingness to
accept that the largemajority of experiments will not lead to viable solutions. Driving
HEIs through “performance” criteria that mainly reward “success” thus blocks one of
themost important servicesHEIs can render. In terms ofmethodologies, emphasising
predictability gears our forecasting tools towards regularity and systemic conditions
relevant to the past, rendering them increasingly inadequate to describe a future
characterised by systemic instability, variability and conditions that differ from any
witnessed before (see Miller et al. 2011; Spangenberg 2019).

5 Limits to and Risks with the “Technological” Approach

It has been argued that increasing efficiency, above all through technological means
(see, for instance, von Weizsäcker et al. 2014), offers a way out of the situation
so that growth can continue through decoupling. While the intelligent use of tech-
nology is certainly needed to reduce environmental impacts, over-reliance on tech-
nology to solve the major challenges we face today may instead generate new sets
of problems that we are not able to solve (see also Adloff and Neckel 2019). Seen
globally, improvements through the use of less resource-consuming technologies
have been offset by economic growth, demographic growth and the new challenges
that appear as various tipping points are reached. Even at the local level, many
improvements correspond to outsourcing negative environmental and social impacts
to other parts of the planet. Although we may not yet have entirely exhausted all our
potentials for growth and expansion, there are limits to indefinite growth (Alexander
2012; Gough 2017; Raworth 2017), and denial amounts to placing the burden of
undoing our mistakes on the next generation. Transitions are therefore not simply a
matter of developing sustainable alternatives and supporting their implementation,
but also involve working proactively with phasing out unsustainable structures and
technologies.

All transitions involve deep-reaching rapid change. Although the precise future
impacts of different decisions are difficult to assess, certain conclusions can never-
theless be drawn regarding the disruptive effects of change (Miller et al. 2011). One
of the fundamental aspects to consider is how to develop the necessary expertise, and
how to develop institutions that are capable of continuous development, to respond
adequately to the demands that emerge. In times of environmental, technological
and societal shifts, much former expertise loses its relevance, and the organisation of
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labour—including the various interrelationships betweenprofessions—consequently
loses its functionality. Theorists have thus stressed the need for transdisciplinarity
(Florin et al. 2015; Mochizuki and Yarime 2015; Vogt and Weber 2020) and epis-
temological pluralism (Miller et al. 2011) in knowledge construction for the future.
Interprofessional collaboration is equally necessary, as well as the capacity to recon-
figure organisations and structures. Several approaches additionally suggest more
interactive processes, as well as involving concerned populations actively in research
(see, for instance, Lynch 2006; Lindhult 2016; Marquard et al. 2016).

6 Particular Challenges for Universities

The main challenge that HEIs face today is likely that of funding, regardless of
whether they are private- or state-funded. In most contexts, education is oriented
towards immediate employability, rather than societal, global or future needs (see
Lynch 2006). Similarly, research is dependent on industry funding (Beynaghi et al.
2016) and is largely oriented towards immediate applicability and commercial
interests.

The second challenge is the pervasive structure based on competition among
students, staff, departments or disciplines, researchers or research environments.
Competition systematically prevents available resources from being used effectively
and tends to reduce the necessary diversity.

A third major challenge for addressing global challenges is how knowledge is
shared and developed. The language of instruction and modes of publication system-
atically put the Global South at a disadvantage, marginalising Southern perspectives
and knowledge production on topics relevant for low-income countries.Hallinger and
Chatpinyakoop (2019) have found that in the area of higher education for sustainable
development, only a small fraction of publications come from developing countries,
and among these, only the larger economies are represented. The issue is aggra-
vated by the fact that scientific methodologies discourage future-oriented explorative
approaches and systematically prioritise the aggregation of data rather than context-
sensitive descriptions and observations. Not only does this render us collectively
blind to emerging trends, but it precludes the development of responses that are
relevant and possible to implement in local low-income contexts.

In the short term, HEIs cannot change such underlying structures. But by refusing
the competitive paradigm (Chan 2004) and prioritising collaboration—within each
HEI as well as with other HEIs nationally and globally—existing resources can be
usedmuchmore effectively, benefitting from scale, synergies and complementarities.
Risks inherent in explorative and innovative research can be shared among partners,
while the costs caused by lack of continuity can be reduced, such as those incurred
in building and demolishing capacity for disconnected, externally-funded research
projects. Importantly, creating a culture of trust and integrity enhances knowledge
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sharing, engagement and teamwork, and enables HEIs to become learning organisa-
tions that are open to creativity (Cooke 1987; Pahl-Wostl 2009; Baker-Shelley et al.
2017).

In the current system, funding is earmarked mainly for educational programmes
and research projects that do not have sustainability at their core, or which may
contribute to global injustice and environmental threats. As academics and academic
institutions, we can and should collectively lobby to change such policies. In the
meantime, we still have options for action. Existing courses can be restructured to
prioritise the ethics and crosscutting competences that are fundamental to sustain-
ability, reading lists and cases can be selected to address actual challenges, and joint
courses can be built into programmes to enable collaborative work and transdisci-
plinary understanding (see the Roskilde model, Andersen and Kjeldsen 2015). Simi-
larly, research projects can be clustered to enable collaboration in directions that are
relevant for sustainability transitions, departmental accounting andperformance eval-
uation can be geared to disincentivise competition, while longer-term investments
and recruitment can be primarily oriented towards key issues for sustainability.

7 Why Do We Need Agile Learning Organisations
in Higher Education?

In times of rapid change, institutions alone do not provide a sufficient basis for the
trust that enables people to participate in emerging processes, since the stabilising
effect of routinised behaviour can interfere with the need to develop new practices
(Power 1997; Shore and Wright 2000). Current discussions that phrase these issues
in terms of resilience instead stress the significance of a strong social fabric and
interpersonal relations (Berkes 2007; Sriskandarajah et al. 2010). Interpersonal rela-
tions also play a key role in agility in orienting the development of knowledge and
competences in new directions (cf.Miller et al. 2011). This is because knowledge and
know-how in contemporary societies have become progressively more “opaque” due
to strong specialisation and divisions of labour. Opaqueness includes not only knowl-
edge as a product, but also the instruments, methodologies and structural drivers that
underlie knowledge construction. Institutions, therefore, come to mediate relations
and communication between professions and between different segments of society.
While this regime of work organisation can function as long as changes are slow and
incremental, it is subject to collapse if changes accelerate.

In times of rapid and unpredictable change, individuals who can play the role of
knowledge brokers and mediate between contexts come to have an increasingly
strategic function. Formalised communication becomes increasingly inadequate,
since formalised systems are geared to address past conditions rather than current
and emerging challenges. At the same time, the need for crosscutting communica-
tion increases within, between and beyond HEIs to coordinate new responses to new
situations. Brokering carried out by human beings is thus needed across contexts, but



We Can Only Do It Together: Addressing Global Sustainability … 247

such brokering presupposes continuity, to enable trust, engagement and quality in
communication (Holste and Fields 2010). Equally importantly, trust and continuity
in interpersonal relationships are necessary within individual workplaces to deal
with change in constructive ways. Strong and continuous interpersonal relationships
are required to communicate and renegotiate practices when the initial assumptions
underlying formalised steering systems no longer apply. These relationships also
make it possible to collaborate effectively and to focus on the tasks at hand.

Inversely, changes that concern roles and performance at the workplace, and
possibly also job security, expose employees to considerable stress (Shore andWright
2000; Miller et al. 2011). Relationships also become “opaque”, since the implica-
tions of a given action are no longer clear. Responsibilities tend to become confused
so that a disproportionate amount of time and attention is needed to find information
and to assess developments in the surrounding contexts. With continuous changes
and reforms, there is, therefore, a risk that people lose confidence and minimise
investment in the future—a process of alienation.

Besides the risk of disengagement, a further serious consequence of continuous
change, mobility and weakening of interpersonal relationships is a loss of trust. To
compensate, control mechanisms are formalised, but this formalisation tends to lead
to rigidity, paralysing constraints and, ultimately, to dysfunctional organisations that
block intelligent change (Cooke 1987). In times of structural pressures, when agility,
creativity and collaborative intelligence are most needed, a vicious circle of top-
down control, formalisation and rigidity can instead occur. The formalised aspects of
institutions are frozen solid, while teachers and researchers are treated as dispensable
and interchangeableworkers on a chain.Higher education fundamentally differs from
many other fields of activity to the extent that it is about developing and imparting new
knowledge, rather than merely reproducing a pre-defined set of actions according
to instructions. Researchers and teachers do their jobs best when they have intrinsic
motivation (Marginson 2008) and when their work is in alignment with their values
and convictions. Driving academia with principles of Taylorism, top-down steering
and external motivation only leads to alienation (Oleksiyenko 2018).

In other words, one of the paradoxes that needs to be addressed in transitions
towards sustainability is that to construct relevant decision-making capacity, as well
as necessary knowledge and expertise applicable to new situations, existing profes-
sional roles and knowledge systems need to be reorganised and re-negotiated, but
such changes may also create confusion and anxiety, with risks of top-down steering
through formalisation. Thus, although it has been argued that a focus on resilience
can delay efforts for mitigation (see Adger 2006; Fiksel 2006; Olsson et al. 2014 for
an overview of the debate), maintaining cohesion, autonomy (Vogt andWeber 2020)
and continuity are crucial to enable structural changes in HEIs.
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8 A Role for the SDGs in Higher Education?

The SDGs are comprehensive, covering most areas of human activity and impacts,
and designed for ease of communication across contexts. The SDGs also set concrete
targets and provide indicators to measure progress. However, they do not engage in
binding commitments for working towards sustainability; rather, they are intended as
soft power and as a common vision towards which efforts can be directed. Through
mechanisms of monitoring, states worldwide may be incentivised to work more
systematically towards the various targets.Within states, the various criteria could be
used for evaluations or in decisions on resource allocation. Amajormerit of the SDGs
is the broad emphasis on global equity, but from the perspective of sustainability, the
goals do little to reduce the immanent risk of environmental collapse. Additionally,
several of the goals are premised on the idea of continued growth (see Ruiz-Mallén
and Heras 2020; Vogt and Weber 2020) and the argument that economic growth will
liberate the resources needed to realise the SDGs.

Soft power and policy documents at supra-national levels, including the EU, the
OECD and UNESCO, have been shown to have a considerable impact on education
systems, notably through formalising qualifications that give access to professions in
the labourmarket. It can be expected that although they are not binding, the SDGswill
also affect HEIs through the way they are evaluated and possibly through financial
incentives. Higher education and research are most directly concerned with SDG 17,
which includes knowledge sharing globally (17.6).

Despite the limitations of the SDGs as a basis for supporting transitions towards
sustainability and global justice, two of the targets could be used as leverage in higher
education. Thefirst is target 4.7 on education for sustainable development. The ethical
stance outlined in this target is in line with the values required to build a collaborative
paradigm (Waddell 2011) and can, therefore, be used to support transformation in
this direction.

The second is target 17.6, on knowledge sharing and access to technology. Unfor-
tunately, in terms of implementation, the indicator for this target is limited to ICTs.
Nevertheless, although target 17.6 does not specify that global knowledge sharing
should focus on areas that will enable transitions to sustainable societies within plan-
etary boundaries, HEIs can use this target within their respective national evaluation
systems to systematically support internationalisation, specifically aiming at global
justice and addressing sustainability challenges globally. To make actual contribu-
tions, however, internationalisation needs to go beyond its current forms, which are
largely geared to serve dominant Northern partners (Chan 2004; Holmarsdottir et al.
2013; Melber 2015). Furthermore, to the extent that mobility is also involved, bene-
fits need to go beyond individual students, staff or research environments, which
supposes structures dedicated to spreading knowledge and know-how within the
sending and receiving institutions.
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9 Conclusions

Regardless of which strategies and pathways are chosen in HEIs, planetary bound-
aries (Steffen et al. 2015; Raworth 2017) must be respected. The material/ecological
limits for sustainable modes of production and consumption are non-negotiable.
These limits concern impacts on the planet as a whole, but also the limits of each
country and locality. Collapses at any point in our life systems may have irre-
versible effects and trigger cascades, which means that planetary boundaries need
to be considered qualitatively and holistically from their most vulnerable points,
rather than only assessed through indicators and geographical or chronological aver-
ages. It follows that among the most urgent steps in transforming HEIs is to move
away from formalised systems of evaluation, to instead consider capacity, education,
collaboration and research based on real impacts on our societies and planetary life
systems.

From the arguments outlined in this paper, it would seem that there is a paradox
in the need for innovation, mobility and change, on the one hand, and the need
for continuity on the other. But if we look closer, we can see that this paradox
only exists to the extent that trust, social position, decision-making or innovation
are primarily mediated through institutional structures and configurations, and to
the extent that communication and reflection are carried by formalised information
systems that serve a competitive paradigm. If these various functions are instead
carried by humans andmediated through stable teams and interpersonal relationships,
collective intelligent action becomes possible.

Despite the urgency of transforming higher education, there is a real danger in
reducing academia to serving purely instrumental purposes. Academic freedomwith
space for critical thinking can prevent blind spots andmiscalculations and is essential
to preserving democratic values and maintaining credibility in scientific judgement
as independent from particular political or commercial interests. Academic freedom
is additionally crucial for maintaining foundational and exploratory research, which
may provide key insights in the longer term. Diversity of fields of knowledge and
academic actors, as well as pluralism in perspectives and methodologies, are vital for
the longer-term resilience of our knowledge systems, enabling creativity (Marginson
2008) and preventing group think or perceptual “bubbles”. Considering the great
uncertainties in how political or environmental issues will unfold in the coming
years, critical voices are even more important.

A further key consideration in any strategy to transform HEIs for sustainability, is
that although challenge-driven, future-oriented research requires transdisciplinarity
(Mochizuki andYarime 2015), transdisciplinarity in turn depends on functioning and
sufficiently stable environments in which disciplinary perspectives can be developed.
There is otherwise a risk that research will be reduced to a series of disconnected
endeavours locked within specific projects. To create the radical transformation that
is needed in the face of global challenges, sufficient attention must be devoted to
maintaining diversity, academic freedom, disciplinary expertise and continuity.
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Finally, in any redefinition of priorities and restructuring of HEIs, the most impor-
tant question is who defines what “sustainability” is, and through which processes
new agendas are shaped. All fields and all employees must be involved, and have
the time and means to do so—surveys and isolated consultations will not lead to
engagement and determination. At the same time, those academics and research
environments that are already committed to sustainability and global justice are an
invaluable resource and can no longer be marginalised in agenda-setting (Avery and
Nordén 2017).

HEIs today are constituted by academics whose disciplinary orientation, expertise
and identity have beenvested into anunsustainable paradigm.These are the peoplewe
have to work with, this is the expertise we have available. Paradoxically, therefore, to
be radical, the transformation of HEIs must also be “soft”, shaping realistic pathways
and incentives for a shift in priorities and space to develop new skills for teachers,
administrators and researchers. However, transformation will not be possible as long
as sustainability and global justice are seen as add-ons and additional demands on
time and resources, on top of a long list of other requirements. The focus must,
therefore, lie on dismantling those drivers that otherwise keep sustainability on the
margins.
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Change Project Approach
for Reorienting University Teaching
Towards the Implementation
of Sustainability Principles

Oleksandra Khalaim, Tatjana Tambovceva, Lovísa Eiríksdóttir,
and Shepherd Urenje

1 Introduction

TheWorld Commission on Environment and Development proposed in 1987 a long-
term strategy for achieving sustainable development by the year 2000 and beyond
(World Commission on Environment and Development 1987). The report empha-
sized that attempts to address environment and sustainability problems require a
holistic approach, which embraces the socio-ecological dimension in tandem with
economy changes. Nowadays we can pose the question, why 33 years later the world
is still talking the talk, and finding it almost impossible to walk the talk. Propelled
by technological advances and global integration, the so-called economic growth
experienced over the last century has been accompanied by increased pressures on
socio-ecological resources. The list of the most pressing environmental, social and
cultural issues has continued to grow including the supply of clean energy, availability
of freshwater, ecological restoration, combating global climate change, increased
human migration, increased urbanization and industrialization. Most recently, the
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seriousness of confronting COVID-19 has spawned a myriad of military metaphors
including, the “greatest challenge since the Second World War”, “working on the
frontline”, the virus is an “invisible enemy”, and several other terms (Harris 2020).
Never in the history of the planet has the world been united to deal with one common
cause. It is therefore clear that global action is needed to create a more sustain-
able future. One problem that sticks out for higher education is in challenging the
values of current growth trends and to decouple economic growth fromenvironmental
pressures and social justice.

The primary role of institutions of higher education is that of producing knowl-
edge. It is therefore obvious that these institutions are a powerful means by which
society can create a more sustainable future and this can happen when teaching,
learning and research are reoriented to incorporate the concept of education for
sustainable development to address many of the problems associated with human
development. As we enter into the twenty-first Century, we are confronted with a
supersonic rate of globalization resulting in snowballing challenges that demand a
different educational approach, an approach that matches this complexity in order to
meet the local and global challenges (Urenje 2019). According to UNESCO (2015b),
a good quality education empowers people to change the way they think and act in
relation to a sustainable future. When sustainable development issues are integrated
into all aspects of teaching, learning and research, institutions of higher education
have the potential of transforming society and developing students who are change
agents. Since the current environment and sustainability challenges are linked to the
way the current generation has been educated, our priorities should focus on reori-
enting our education system to help students think and behave in different ways that
foster sustainable lifestyles, human rights, gender equality, promotion of a culture
of peace and non-violence, global citizenship and appreciation of cultural diver-
sity. Higher education institutions are therefore charged with the task of equipping
students with essential knowledge, skills, attitudes and values empowering them
to participate in creating a sustainable future and this can be achieved through
transformative learning approaches.

Society agrees that scientific and technological innovations are essential in order
to help us break free from unsustainable trends. However, without changes in
social norms, habits, practices, and structures technology alone is inadequate. In
our response to the current and future “wicked problems” which are characterized
by high levels of volatility, uncertainty, complexity, and ambiguity, we also need
multifaceted cultural changes that are long lasting. Education research acknowl-
edges that not much is known about how social transformations emerge from the
learning process, or how it contributes to the development of transformative agency
in community contexts (Lotz-Sisitka et al. 2015). Wals (2007, 2010) has argued for
transformative social learning in which a communicative process includes learners
(a) critically examining their own values, habits, and norms (deconstruction), (b)
listening to what others have to say (confrontation), and (c) co-constructing new
viewpoints, values, and action repertoires (reconstruction).

What do we mean by transformative learning? Despite increased technological
developments and wealth, massive social injustices and inequalities persist and are



Change Project Approach for Reorienting University … 255

getting worse.Whenwe engage in the discourses around our assumptions and expec-
tations, i.e. our social world, community, and culture, as oppressive, unfair or unsus-
tainable we can enter into a process of learning for social transformation. Transfor-
mative learning is therefore the process of examining, questioning, and revising those
perspectives that we have otherwise taken for granted. Transformative learning also
draws on the humanistic assumption that people have the ability to change deliber-
ately their frames of reference and in this way have an inherent potential for personal
growth and development (Ojala 2016).

The transformative learning perspective generally agrees with the common
assumption of the education for sustainable development that openness and pluralism
are necessary, i.e. learning processes that are collective, open-ended and reflexive
are a vital part of sustainable development in which dominant ways of knowing can
be challenged (Boström et al. 2018). Hampson and Rich-Tolsma (2015) summa-
rized symptoms of transformative learning in three ways regarding the changing
roles of learner, teacher and learning environment, i.e. the transformative learner, the
transformative teacher and the transformative occasion. Firstly, the transformative
learner; the student becomes transdisciplinary, a scientific investigator, a scholar and
a practitioner all wrapped in one package. Secondly the transformative teacher; the
educators serve the roles of mediator and companion; they become the enabler of the
students’ self-determination and social emancipation: teacher as catalyst for trans-
formation. This includes facilitating emotional intelligence, and critical awareness.
Thirdly, the transformative occasion; the learning environment becomes transformed
into one in which the planetary, the complex, and the holistic are welcomed, encom-
passing multiple perspectives and states of awareness. The student encountering
transformative learning is no longer a mere educational consumer, but rather a trans-
disciplinary scientist-scholar-practitioner deeply engaged in self-determination and
the apt transformation of their world (Hampson and Rich-Tolsma 2015).

The challenge for higher education is to create an integrated and systemic response
that addresses sustainability issues meaningfully, consistently and effectively. Four
different responses to the challenge of sustainability have been identified by Sterling
(2004):

(a) Denial (it’s a hype that will go away)
(b) Bolt on (add a ‘green aspect’ to a curriculum or program)
(c) Built-in (important enough to integrate in all we do)
(d) Whole system re-design (we need to re-think the very foundations of what we

currently do).

In most universities that we have worked with to address the sustainability chal-
lenge, initiatives are (b and c) of the ‘bolt-on’ and/or ‘built in’ variety. This has been
due to a variety of reasons including policy limitations, incentive constraints and indi-
viduals lack a clear and consistent sustainability dimension among others (Wals and
Benavot 2017). It is the last response that suggests a paradigm shift from “business
as usual” (education as usual) and a transition towards doing better things differently
(transformation) rather than doing what we do (business as usual) better (optimiza-
tion). The ultimate goal for theChangeProjectApproach is (d), the ‘whole institution’
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approach in which the university makes concurrent changes to curriculum, extracur-
ricular activities, staff development, human resources and infrastructure operations
and processes (Mcmillin and Dyball 2009).

The aim of the research is to describe and analyze the change project approach
(CPA) as an enabler (triggering/starting point) of transformative learning process in
higher education. It initiates innovations towards implementation of Agenda 2030
and sustainable development in interdisciplinary university teaching, supported by
case study analysis from three universities of Baltic region.

2 Change Project Approach (CPA) as a Response
to Socio-Economic Challenges of Sustainable
Development

The Change Project Approach introduces Sustainable Development Goals (SDGs)
implementation into university teaching and learning, specifically SDG 4, which
seeks to “ensure inclusive and equitable quality education and promote life-long
learning opportunities for all” (UNESCO 2015a). The emphasis is placed on the
relationship between Education for Sustainable Development (ESD) and educational
quality (target 4.7 of SDG 4) that requires all governments to:

By 2030, ensure that all learners acquire the knowledge and skills needed to promote sustain-
able development, including, among others, through education for sustainable development
and sustainable lifestyles, human rights, gender equality, promotion of a culture of peace
and non-violence, global citizenship and appreciation of cultural diversity and of culture’s
contribution to sustainable development. (UNESCO 2015a)

The Change Project Approach is also expected to contribute to SDG 12—ensure
sustainable consumption and production patterns andSDG13—take urgent action to
combat climate change and its impacts. The CPA engages participants in responding
to the sustainability inadequacies in their current university curriculum.The emphasis
is on how the institution can aligning their teaching and learning to SDGs and at the
same time to build their ESD story of learning and change. We describe the Change
Project as any project that brings about change in an institution’s policy, strategy,
curriculum, learning programs, learning environments, or institution-community
relationships, with implications for ESD ‘on the ground’ (Lotz-Sisitka et al. 2015).
The Change Project must be co-defined and should be collaboratively developed and
implemented in a small community of practice with colleagues from the same or
another department.
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2.1 Change Project Action Research Cycle and Stages

The Change Project Approach (CPA) is an action learning intervention designed
to stimulate transformative innovations towards sustainability in Higher Education.
The intervention is contextually defined and implemented through a specific Change
Project. We present the Change Project as a collectively developed initiative within
the institution. The CPA stimulates and supports change processes beyond indi-
viduals, such that learning processes and the momentum of change remain in the
institution even after the individuals move to other places. Each partner institution
will be challenged to respond to their institutional demands in line with national and
global sustainability trends. These methods and processes are applied in the iterative
Action Research Cycles (Fig. 2). CPA Research Cycle presented at the Fig. 1 is an
example of the processes taking place in cycle one. Similar actions will be repeated
in cycles two and three as shown in Fig. 2.

The CPA begins with an assessment of current educational practices by in
addressing twenty-first century challenges which help to align intended changes
with national and institutional policies that relate to ESD and that change is within
the resource capability (human and financial) of the institution. The following steps
are suggested:

Step 1: Assessment of practice Question
How can current teaching and learning be transformed in order to respond to
sustainability challenges of the twenty-first century?
Step 2: How is our Institution/Department meeting these demands?
What is working well?
What is not working so well?
Step 3: Change Project ideas
What is possible (probable/desirable) to change?
Develop a vision for change—what kind of a future do we want?

Fig. 1 Change project action research cycle (Rumjaun and Urenje 2017)
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Fig. 2 Core and meta learning cycles adapted from Coghlan and Brannick (2001) (Rumjaun and
Urenje 2017)

We chose Action Research because the methodology is the best way for prac-
titioners to integrate their innovative actions while at the same time developing an
understanding of the effectiveness of this implementation in an iterative manner.
It is possible for university teachers to closely examine their role as change agents
and decision-makers through their own problematisation of the teaching and learning
processes within their work contexts, and through their own reflexive practice (Alsop
et al. 2007; Hong and Lawrence 2011). As a way of enabling university teachers to
interrogate their current practice, we have used a four-step cycle (see Fig. 2).

According to Coghlan and Brannick (2001), Action Research projects often use
two cycles: a “Core Action Research Cycle”, which refers to the aims or content of
the research project and a “thesis action research cycle” or “Meta Learning Cycle”
which relates to how the project itself is implementing. In our case, the core was
transforming university education practice in a way that develops essential compe-
tences for sustainability and the first step was institutional dialogue and a pre-course
assignment. TheMeta Learning Cycle foresees the development and implementation
of transformative learning in the form of change projects. A third cycle is emerging
within theMetaLearningCycle,which is the implementation and scaling (institution-
alization) of their change project ideas (Rumjaun and Urenje 2017). CPA facilitators
should be in direct contact with participating institutions in cycles one and two. After
the second and final RegionalWorkshop in Cycle 2(b), CPA facilitators are no longer
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in direct control of the innovations, but continue supporting institutional collabora-
tion remotely. In Cycle 3, the change continues to be strengthened with engagement
of leadership and colleagues to form an institutional team for change. A second
round of dialogue and critical reflection is suggested within the institution involving
participants, colleagues and other interested parties to deliberate and present how
the Change Project is being situated in the institution to be shared in the form of a
poster, video or document. Generally, participants are encouraged to publish their
project work and achievements.

3 Materials and Methods

3.1 Materials: Description of Cases

In this paper, we analyze three CPA cases of the Baltic region countries. Case
coordinators directly participating in this paper (Lovísa Eiríksdóttir and Tatjana
Tambovceva) provided the description of their cases from Uppsala University and
Riga Technical University. The CPA case from Sumy State University is reflected
and analyzed based on its description derived from Kostyuchenko and Smolennikov
(2018). Additional information on further case progress was obtained in a personal
interviewwithCPAcase leaderNadiyaKostyuchenko in January 2020 byOleksandra
Khalaim.

CPA case study 1 “Active learning techniques for education for sustainable
development”
Nadiya Kostyuchenko, Sumy State University, Oleg Balatskyi Academic and Research
Institute of Finance, Economics and Management, Faculty of Teacher Training,
Ukraine.

Sumy State University (SSU) has been functioning in Sumy city in the North-East
of Ukraine since 1948. It hosts about 14,000 students who are pursuing bachelor and
master degrees in 55 majors and 23 fields of knowledge, with about 1750 foreign
students representing 50 countries worldwide. According to the worldwide Internet
ranking Webometrics, SSU takes the third place among Ukrainian universities, and
is placed in TOP-300 universities worldwide by the societal and economic impact
According to the University Impact Rankings by Times Higher Education (SSU
2020).

The aim of the Sumy University change project was to develop a teacher-training
program, “Active learning techniques for education for sustainable development” that
focuses on active learning techniques with sustainable development issues inclusion
as a key aspect of the content. The general purpose of the change project was to
promote education for sustainable development through teacher training, addressing
teachers from Sumy State University and other Ukrainian educational institutions.
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The expected outcomes of the change project were focused mainly on sustain-
able development issues: dissemination of the idea in teachers’ pedagogical prac-
tice through active learning techniques as well as increasing the awareness of both
teachers and students.

The change project foreseen four realization stages (Kostyuchenko and Smolen-
nikov 2018):

1. Organizing a new teacher-training program in active learning techniques.
2. Establishing a creative educational space “IdeaLab” as a venue for the change

project.
3. Framing the change project through participation in Baltic University Program

teachers’ course.
4. Carrying out a workshop on Sustainable Development Goals for university

teachers.

CPA case study 2 “From Control to Care”
Lovísa Eiríksdóttir, Dep. of Business Studies, Uppsala University, Campus Gotland,
Sweden.

Uppsala University (2020) is the oldest university in the Nordic region, founded in
1477. It is ranked among the top 100 universities in the world with more than 40,000
students and 5000 researchers and teachers conducting world-leading research. The
university is quite conventional and has not been known for its sustainability efforts,
but still has several initiatives around the issues such as;

(1) CEMUS, a student-led centre for environment and development studies,
(2) SWEDESD, an international centre of Education for Sustainable Development,

and
(3) Zennström professorship, a 10-year series of international visiting professors

that are in the forefront of climate change leadership research (UU official
website).

At Uppsala University, The Department of Business Studies was formally
launched in 1958, but carries a tradition of Business Studies at the University dating
back to the eighteenth century. It is one of the biggest departments at the univer-
sity, with about 3500 students every year and 150 employees (UU official website).
The university has a small campus on the island of Gotland. At Campus Gotland,
the department has a small unit, facilitating one bachelor program and one master
program, where the master level is focused on sustainability.

The master program, called Sustainable Management, started in 2013 and has
constantly been in development for sustainable development since then, with Liberal
Arts approach towards teaching and learning. However, the program is a part of a
bigger and more traditional department that remains within the scope of disciplinary
boundaries where management, organization, finance, marketing and international
business are the main subjects. This means that even if the program on Campus
Gotland focuses on sustainability it has remained a program of management and
organization.



Change Project Approach for Reorienting University … 261

Getting the opportunity to discuss more deeply what ESD really entails, like in
the process of the Change Project course, one can go beyond his/hers discipline and
use sustainability as a lens instead of his/her own discipline, take a look with a lens
from outside the field and see what needs to be changed instead of managed with
the ‘status quo’ theories and methods. Consequently, the first introductory course
of the master program, called Managing Sustainability, makes one wonder whether
we should actually be managing sustainability or whether we should rather imagine
how it could be managed according to the global challenges humanity faces today.

This change project focuses on implementing a newand altered perspective around
sustainability issues to the introductory course in the master program of Sustainable
Management at Campus Gotland, where you look at sustainability as a ‘frame of
mind’ instead of as a ‘management problem’ like any other. The first tasks were to:

1. Change name: The name is important where it sets the standard of expectation.
The name went from Managing Sustainability to Business, Society and Nature:
Reflective Inquiry. Instead of assuming that sustainability is something that can
be managed we include nature and society as equal to the business mind, where
all are interconnected in relation to wicked world problems. Reflectivity and
inquiry also give a hint to a different ontological view and perspective towards
sustainability issues that are more open for imagination and change.

2. Course description: The description became more emphatic in a way that words
like managing and control were taken away and words like care, creativity and
critical were put instead. Wicked issues were also introduced to depart from a
more open and complex perspective.

3. Sharing: The thought process and changes made were shared with teachers at the
program and the management team at the department, such as chair professors
and others to explain the importance of change.

4. Future tasks: In this new framing, the course will be held for the first time in
2020. The focus will be on seminars and discussions using different kind of
perspectives including classical business theories, historical roots of the concept
of sustainability and ethical considerations, where all areas will have room for
reflection and critical discussion.

So far, the process of change has gone rather smoothly. Uppsala University is a
traditional academic and collegial institution where the bottom up approach is very
strong. It was challenging however to get new concepts in the description such as;
(a) wicked problems, taken from the discipline of environmental studies and the field
of education for sustainable development or (b) care, taken from the discipline of
philosophy, where the management wondered about, both their academic legitimacy
and their relevance to the subject. Nonetheless, explaining and emphasizing the
importance of including new vocabulary to the field for an actual implementation
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of change and interdisciplinary perspectives seemed to be accepted as a legitimate
argument to move forward.

CPA case study 3 “New course development”
Tatjana Tambovceva, Faculty of Engineering Economics and Management Riga
Technical University, Latvia.

Riga Technical University (RTU) is a modern internationally recognized univer-
sity, the only polytechnic one in Latvia and the largest one in the country; it educates
and trains almost 15 thousand students at nine faculties. RTU is focused on becoming
a third-generation university that not only provides high quality education, but
also conducts advanced research and ensures innovation and technology transfer.
Evaluating the performance of RTU in the implementation of the United Nations
(UN) Sustainable Development Goal 17, RTU is ranked 101–200 in the highest-
ranked group of universities in the ranking «The Times Higher Education Impact
Rankings 2020». RTU efforts to achieve the goal of «Climate Action» are highly
valued—RTU is recognized as the 14th best in the world in this field. RTU has
shared 34th place reaching the goal «Affordable and Clean Energy», shared 45th
place in implementing activities of goal «Decent Work and Economic Growth», and
70th place in fulfilling the intentions of goal «Industry Innovations and Infrastruc-
ture» (RTU 2020). Many study programs in RTU include different study courses
connected with sustainable development issues. Some programs do not provide a
full sustainability-related course, but mostly cover specific topics of particular study
programme. In overall, RTU has a good basis for development of ESD at the univer-
sity, because of ESD delivery is being realized both in forms of its integration into
existing courses/programs or university common core requirements and develop-
ment new sustainability courses/programs. The Faculty of Engineering Economics
and Management (FEEM) is the biggest faculty at RTU with approximately 4000
students (RTU 2020).

Despite the fact that separate questions and topics connected to SD have been
included in many study programs and courses, the purpose of the project was to
develop a study course covering different SD questions for bachelor study programs
at FEEM, for enhancing a systemic approach and broader vision of future economists.
Specific tasks were to:

• Audit of existing courses at Faculty of Engineering Economics andManagement.
• To review/improve curricula/to create new course on SD covering different SD

questions for bachelor study programs at Faculty of Economics andManagement.
• To improve teaching tools and materials.
• To use project-based learning activities for students.
• To use problem-based cases from real life.
• To use cross and multi-disciplinary cases.
• To use new technology and interactive methods in educational activities.
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The project is addressing the followingSDGs: SDG4 (ensure inclusive and quality
education for all and promote lifelong learning); SDG 8 (promote inclusive and
sustainable economic growth, employment and decent work for all); and SDG 12
(ensure sustainable consumption and production patterns).

The course “Eco-economics” was developed in cooperation with my colleagues
as an academic course of free choice for six ECTS credits under the bachelor study
program“Economics”. Thegoal of the course is to prepare a competent specialistwho
understands the impact of external and internal environment on economic processes
in the national economy.

The insight into opportunities and prerequisites for the successful synergy of
economic processes and problems of maintenance of natural resources and distri-
bution of financial resources are given to students within the framework of the
study course. Students have the opportunity to analyze specific situations faced
by EU member states’ companies, which aims to promote understanding of the
importance of environmental protection. Global environmental problems and their
prevention are emphasized as well as application of international quality standards
in eco-economics.

The project helped to improve curricula and to include modern and necessary
topic in the study program, as a result to have more competitive study programs. To
build new society according to all SDGs we have to educate our students and give
them the newest information and use the most modern methods for education. The
study course is developed and is currently being taught once within the academic
year. Since the semester is not over yet, it is impossible to generalize the results, but
it is evident that the course can help developing a systematic and integrated vision of
environmental problems among students and can potentially help themfind solutions.

3.2 Methods: Case Study Analysis and Value Creation
Conceptual Framework

In order to reflect on change project approach as a key component of transformative
learning process in higher education towards sustainable development in interdisci-
plinary university teaching, we used a basic case study analysis method (Yin 1994)
applied to the three cases from universities of Baltic region described above.

The value created by change projects was identified based on the framework
provided byWenger et al. (2011). The value creation methodology foresees five esti-
mation cycles. First cycle estimates a productivity of certain community or network
activity (for instance a community meeting or a project). The second cycle high-
lights a resource: an idea, a piece of advice, a document, a procedure, a model, or a
relationship that came out of the activity described in cycle 1. The third cycle is an
explanation of how this resource was applied in the practice of the storyteller and
with what effects. A practical effect can be linked to an outcome at the cycle 4 (such
as a measure of performance in the organization or for a person). Finally, a reflection
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on the definition of success and new considerations to frame the expectations of value
creation are involved at the last fifth cycle (Wenger et al. 2011).

Based on the method, we developed a table with estimation of value created by
three change projects (CPA cases) with further comparative analysis of the results
(see Annex).

4 Results and Discussion on CPA Case Study Analysis

At the initial stage, we have formulated a number of starting discussion questions,
serving as key points in the process the results interpretation:

• How did the CPA cases influence teachers on individual level, and the working
environment on departmental/university level?

• Does theCPA induce changes by its own (as an external idea), or it serves primarily
as a catalyst/platform/framework for changes, based on personal intension of a
teacher to change the system? In other words, does it shape the way we are
changing things?

• Do we need “grassroots-induced” changes in university ESD? What are institu-
tional enablers and hindrances for CPA cases realization in universities of Baltic
region?

The value creation stories and comparative analysis of change projects allowed
reflecting on each case following the discussion questions.

The change project from Sumy State University is a good case highlighting the
importance of small bottom-up initiated actions designed according to CPA that
resulted in a significant system change in the quality education on the university
level in a long-time perspective. The starting barriers for the initiative described by
CPA case leader Nadiya Kostyuchenko in a personal interview included primarily
non-willingness of experienced university teachers, professors and senior lecturers,
to explore and practice the methods of active learning. “Why should I play these
games at an obligatory teacher-training?”—that was a typical question during the
first training sessions under a new program [interview with Nadiya Kostyuchenko
2020]. The first resistance was on adopting an interactive learning environment.
Since the very idea of an open space equipped with flexible furniture and necessity
to be part of constantly changing group models (from working in pairs to mini
group discussions etc.) was not regarded as “business as usual” for many teachers, it
provoked some opposition at the first stage. That is why the overall group of teachers
was split in two independently working groups: a smaller one expressed their interest
to be involved in teacher training under the new program, and a bigger one decided
to follow the original program (designed in a format of “passive listening”). The
new program became popular in three years of running through many university
departments. Currently, the active learning techniques promoted by it were approved
by the whole university along with a new design of classrooms that enables using
these methods in teaching.
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The second barrier in new program implementation was related to engaging
trainers for the new program. Unexpectedly, those teachers who were practicing
active learning techniques in their teaching finally were refusing to transfer their
knowledge to other colleagues. The main reason was as well in a general lack of
university community justification of these methods, especially from experienced
elderly professors and some senior lecturers. Thus, the big value of the CPA case
here was in conversion this “out-of-box” practices to a completely new “business as
usual” paradigm, based on sustainability principles.

The main aim of the change project of Uppsala university was to enable a more
open, interdisciplinary and attentive dialogue and methods for the students to be able
to experience theworld frommanydifferent perspectives, that is not only instrumental
but also thought provoking. Teachers in higher education are not only for ‘producing’
people for the status-quo society but should also facilitate different thought processes
that create agents of change for the common good. This cannot be done by solely
implementing a standard or initiative like the SDGs where the students pick one box
of seventeen to work with. In the business context the SDGs have begun to dominate
the whole narrative and often ignore the fact that the goals are full of contradictions
and ambiguity that needs to be discussed and put in context with various perspectives.
Thus, a conscious focus on critical thinking and an open dialogue, that often is taken
for granted in higher education, is a fundamental factor for ESD and cannot be
replaced with a standard or a model. Going from the question of ‘how can we control
the situation’ to ‘how can we take care of the situation’ is a crucial move towards a
deeper implementation of ESDand starts the conversationwith open-ended questions
about the future—where the educators and the studentsmeet in the process of learning
and creating good judgement. This process is not solely about knowing but about
deciding what knowledge deserves salvation, because questions of ESD are not only
scientific, they are moral. Moral questions and answers cannot be transmitted from
one person to another, but they need to be discussed in a space and developed within
a human being, where everybody’s voice and human conviction is heard. The course
focuses on transformation for the new rather than transmitting the old. To enable
this, it was important to introduce new concepts into the business vocabulary, that
is oftentimes very instrumental and solution oriented. Concepts such as (1) ‘wicked
problems’ that cannot be solved but tamed. ‘Increasingly, these are the problems
strategists face—and for which they are ill equipped’ (Camillus 2008, p. 1) because
of the solution and control-oriented ways the business field tends to look at the world.
When writing the concept into the course description, the faculty wondered what the
word meant and if it was of any relevance to the context. This started a conversation
about the meaning and relevance for the concept of wicked issues that has become
increasingly important in the vocabulary of ESD.
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(2) Care and heart work were also placed there, and got questions of relevance
from themanagement team at the business department in Uppsala. The intentionwith
integrating this vocabulary into the description is to illustrate that ESD in business
education is not solely about learning how to ‘tackle’ the sustainability challenges
we face and gain knowledge about models to ‘deal’ with it. It is more about realizing
your own values around the challenges and discover what one personally thinks is
worthwhile taking care of in the future, as well as taking part in discovering what
knowledge and practices it is that deserves salvation.

The CPA gives teachers a platform to start this thinking process by themselves and
with other teachers. It gives courage and support to change things one did not dare
to rethink before. The CPA course forces teachers to ‘stop and think’ for realization
on what is meaningful and important to enable their responsibility and role towards
their students and society. Moreover, it gives change and creativity the legitimacy it
deserves.

The change project of Riga Technical University made it possible for the CPA
coordinator and her colleagues to rethink the goals of education and the organiza-
tion of a training course in a specific program. The project allowed revising seri-
ously the ideas and approaches in teaching, as well as enabled understanding of
what knowledge, practical skills, value attitudes and behavioral habits will allow
students to become direct participants in the process of sustainable development.
Interactive and student-centered practice-transforming teaching methods were used
to encourage students’ independent work, critical thinking, individual and collective
projects, and a problem-oriented inter- and transdisciplinary approach to cognition.
It can help to promote the formation of students’ skills in making informed decisions
and reasonable measures in order to ensure economic viability, the preservation of
the environment, and a fair basis for the existence of society for present and future
generations.

Thus, the analysis of three cases shows that despite the common methodological
background of Change Project Approach applied to shape and design the projects,
they appeared to be quite different regarding the ideas, aims, and ways of realization.
At the same time, all three cases served the general idea of spreading and enforcing
sustainability actions at the university/department level, spreading ESD principles
and values. The key common outcomes of all cases were related to (1) scale effect
(ability to apply the project at other departments/universities), (2) renewed values
(rethinking on basic sustainability andESDprinciples), and (3) converting the project
results to a new “business-as-usual” practice.
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5 Conclusions

The CPA cases presented in this paper illustrate that small individual actions are
powerful enough to initiate system changes at the university level. The CPA design
allows shifting the way of perceiving sustainability related problems that occur in
universities and come “out-of-box” in solving them. With CPA methodology we
can re-estimate the basic sustainability principles taken for granted from the times of
BrundtlandReport (WorldCommission onEnvironment andDevelopment 1987) and
convert the idea of “control” through SDGs to “care” with the help of sustainability
redefining. Here coordinators of change projects act as “agents of change”, creating
new trends and alternative solutions that empower the sustainability vision for the
rest of the university community.

What does CPA provide for ESD in higher education? Firstly, it encourages the
participants to introduce changes—namely that are defined by themselves as themost
relevant and urgent for a given academic community, not top-bottom imposed from
university administration. Secondly, CPA raises effectively the awareness on quality
education both for teaching and administrative staff of a university, by redefining
it under sustainability vision. Furthermore, it provides a smoothly functioning way
of a constant rethinking and reevaluation of CPA participants’ own work and self-
evaluation of themselves as reflective practitioners.

Importantly, CPA methodology designs an additional time and common platform
for reflections for participating teachers. Under the conditions of constant routine
working burden, the majority of university teachers as a rule cannot barely afford
involving personal energy and additional efforts in the organization of a reflection
and re-evaluation process related to the quality education. In these circumstances,
CPA framework could serve as a good solution for such process design. It unites the
participants for short working sessions and thus provides a possibility of common co-
designing of change project cases. This approach brings out the reflective practitioner
in university teachers, an opportunity to be reflexive in re-thinking and re-evaluation
of our practice to meet the current demands of dealing with complexity.
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Annex: Change Project Value Creation Stories

Typical cycles Latvia, RTU Ukraine, SSU Sweden, UU

Cycle 1:
Immediate value
Activity:
Describe a meaningful
activity you participated in
and your experience of it
(e.g., a conversation, a
working session, a project,
etc.)

Participation in the
international “BUP
Teachers Course on
ESD in Higher
Education” in 2018.
All course participants
performed tasks and
received evaluations
remotely on various
aspects of sustainable
development using
Moodle system.
During 2 off-line
seminars in Kaunas
and Riga, there was an
opportunity to gain
new knowledge and
share experiences with
colleagues and
like-minded people
from different BUP
universities. The
participants used
various methods, such
as games, group work,
case studies, etc.,
which made the
learning process
interesting and
exciting

Participation in the
international “BUP
Teachers Course on ESD
in Higher Education” in
2018. In parallel under
coordination of CPA case
leader Nadiya
Kostyuchenko, a new
teacher-training program
in active learning
techniques was developed
and the creative
educational space
IdeaLab was established
with the financial support
of home university

Participation in a
CPA course at
Uppsala University
(UU), Campus
Gotland in 2019
gave rise and
empowerment to act
on a necessary
ontological and
epistemological
shift in an
introductory course
at the master
programme
Sustainable
Management, given
by the Department
of Business Studies
at UU. First step
was a change in the
course description
that was inspired by
a critical discussion
and literature
provided in the CPA
course. New course
description gave
room for a more
open, personal and
interdisciplinary
dialogue
The changes
already made have
raised awareness
and started a
conversation at the
business department
around ESD and the
meaning for the
context

(continued)
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(continued)

Typical cycles Latvia, RTU Ukraine, SSU Sweden, UU

Cycle 2:
Potential value
Output:
Describe a specific
resource this activity
produced for you (e.g., an
idea or a document) and
why you thought it might
be useful

The course was not
only interesting and
fascinating, but also
informative. As a
result, SWOT analysis
was carried out and a
draft of changes was
developed. A feedback
was received from
colleagues and
moderators of the
course, which allowed
rethinking many
points that did not
occur before and
improving the draft of
the study program.
New colleagues and
friends appeared, with
whom we continue to
work on various
project applications
and articles

The BUP course provided
new view on solving the
traditional problems of
university quality
teaching and inspired to
design specifically the
change project.
Both new teacher-training
program and the creative
educational space
IdeaLab formed a
promising basis for
systemic change in
teaching methods towards
more innovative ones for
university teachers under
periodical series of
obligatory
teacher-trainings for all
university teaching staff

The CPA course
gave room for a
deep discussion on
the meaning of ESD
and how it connects
to critical thinking.
This has resulted in
an attempt to
consciously
implement critical
thinking in the
introductory course
in the business
program and
intentions to have a
more personal
dialogue with
students on
existential questions
that will
furthermore create a
better room for
creative methods
and vision for the
future

Cycle 3:
Applied value
Application:
Tell how you used this
resource in your practice
and what it enabled that
would not have happened
otherwise

The course was
created in
collaboration with
colleagues in our
department in the
Faculty of Engineering
Economics and
Management at Riga
Technical University.
We worked as a team,
discussed topics that
need to be included in
the syllabus,
developed case studies
and assignments

Teachers engaged in the
new training program in a
new learning space shared
their experience of new
innovative teaching
methods. It appeared that
there was an essential
number of them already
using “non-traditional”
teaching methods, but
they did not have
opportunity to share the
experience and felt
themselves being not
legitimated to use such
“out-of-box” approach
The newly designed
learning space IdeaLab
provided more physical
space for group work,
active gaming techniques,
flexibility of switching
the type of group work
arrangement (mini groups
vs one big group vs pair
work)

The change project
realization is still in
progress

(continued)
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(continued)

Typical cycles Latvia, RTU Ukraine, SSU Sweden, UU

Cycle 4:
Realized value
Outcome:
a. Personal: Explain how

it affected your success
(e.g., being a better
professional, job
satisfaction)

b. Organizational: Has
your participation
contributed to the
success of your
organization

It is doubtful if the
change project
somehow particularly
influenced personal
success or career
development, but it
allowed improving
cooperation with
university colleagues
and creating a new
modern course that
meets the changing
conditions and
priorities of
sustainable
development
A series of new
open-access
publications were
released based on the
change project results
(Khalaim and
Tambovceva 2018;
Tambovceva et al.
2019; Tambovceva
and Titko 2020)

The new teacher-training
program allowed
university teachers to
“legitimate” and enrich
their individual teaching
experience of active
learning techniques, as
well as find connections
with other colleagues
using same innovative
approach. The new
approach successfully
replaced an old one with
one time per five years
traditional obligatory
teacher-trainings with
passive listening about
innovations in pedagogy.
A series of new
open-access publications
were released based on
the change project results
(Kostyuchenko 2017a, b),
Kostyuchenko and
Smolennikov 2016, 2018)

Cycle 5:
Reframing value
New definition of success:
Sometimes, such a story
changes your
understanding of what
success is. If it happened
this time, then include this
here

The university
colleagues appreciated
the importance of the
subject and the
achievement of the
goals of sustainable
development. It
essentially improved
the understanding of
what matters first of
all, which topics
should be considered
and discussed
As a result, it was
decided to exclude
from the study
program two old
subjects and replace
them with a newly
developed one

Scale effect. The active
learning techniques were
included in other
university study programs
in addition to the
teacher-training program
after its successful
three-years running
Renewed values. The
creative learning space
approach has been
supported at the
university level and is
being introduced in many
other university
classrooms
New business-as-usual.
The innovative teaching
methods are not treated
by teachers as something
suspiciously
non-traditional and thus
not worth replicating and
positively recognized by
colleagues for now

The change project
realization is still in
progress

Methodological framework adapted from Wenger et al. (2011)
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at Universities



Education for Sustainable Development:
A University Perspective

Maris Klavins

1 Introduction: Sustainable Development on the Political
Agenda of Latvia

In Latvia, sustainable development (SD) was set as a political target for development
following the Rio meeting in 1992. Later on, it was harmonised with the objec-
tive of sustainable development as laid out in the EU Lisbon Strategy, and in the
Renewed EU Sustainable Development Strategy (CEU 2006). In keeping with these
international and EU commitments, the political target of sustainable development
and corresponding objectives must be declared in national-level planning documents
(Saeima 2010). The responsibility for drawing up the National Development Plan
and monitoring the implementation of the Sustainable Development Plan of Latvia
until 2030 is laid in the Cross Sectorial Coordination Centre, subject to the supervi-
sion of the Prime Minister of the Republic of Latvia, with the planning and control
process taking place in ministries. Thus, the governance of sustainable development,
including its planning and implementation phases, is not implemented in a cross-
cutting manner in Latvia. Admittedly, progress towards sustainability has largely
been declarative, short of practical measures and outcomes. For example, impacts
of restructuring of the economy and the recent recession arising from the economic
crisis resulted not only in a major decrease in GDP but also in reductions of green-
house gas emissions and use of fertilisers, as well as depopulation of the country
due to massive emigration. These trends are misattributed as progress with respect
to sustainable development.

At the same time, there have beenmarked achievements in the development gover-
nance of Latvia in several sectors. For instance, remarkable progress has been made
in promoting a sustainable energy policy. Despite various challenges, a sustainable
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restructuring of the energy system has occurred, as indicated by a significant reduc-
tion in energy use in the most consuming production branches. This was possible
due to a major restructuring of the entire production system, major increase in the
use of renewable energy sources (a target of 40% of renewable energy sources by
2020 is realistic), as well as improved energy production and saving technologies
(Rasmussen 2003). Diversification of energy sources (previously relying largely on
imported fossil fuels and imported electricity), attainment of energy independence
and strengthening of the national economy by increasing the production of biomass
energy and biofuels, and applying advanced energy production and saving technolo-
gies all play the key role in this process (Rasmussen 2003). In the energy sector,
transformation of the production and consumption system is driven by national
actors, considering both the national interests and international processes, most
importantly—the requirement to implement Directive 2006/32/EC of the European
Parliament and of the Council on energy end-use efficiency and energy services
(EPC 2006). Concerted actions of all actors involved in the governance of the energy
production and consumption system, with the public support, ensure transformation
of the energy sector and the implementation of a sustainable energy policy at national
and sub-sectoral levels (Blumberga et al. 2014).

On another note, there are evident problems in the governance of sustainable
development in Latvia. One of the most problematic aspects, as indicated by several
surveys, is a lack of knowledge about sustainable development both in society and
among stakeholders (Klavins and Pelnena 2010). Since sustainable development is
a general concept that must be adapted to specific local social, cultural and political
conditions, andmust be apprehensible and acceptable to a wider public, education on
sustainability issues is one of the key factors in promoting integration of the concept
into policies and everyday life. Although there is a political commitment to achieving
the integration of Education for Sustainable Development (ESD) into the national
educational system, the real progress is insignificant (Klavins and Pelnena 2010), and
sustainable development issues are minimally considered in the education process.
Nevertheless, integration of sustainability topics into the educational system can be
considered to be a major direction of activity for the mainstreaming of sustainable
development.

Among other factors hindering the integration of the concept of sustainable devel-
opment into governance processes is the maturity of the governance system itself,
and a number of other associated obstacles. This includes most importantly the
cooperation of practices and political habits (mitigating tensions among groups with
different political interests, political parties, and groups of stakeholders). Governance
for sustainable development requires active cooperation among different sectors, and
unwillingness to cooperate is the weakest element in the governance system (Zilans
2013).

On the local/municipal level, it has been demonstrated that (besides limited knowl-
edge about sustainable development among municipal development planners and
decision-makers) deficiencies in policy integration, intersectoral cooperation,munic-
ipality and stakeholder cooperation and urban management practices constitute the
major reason for weak support of sustainable development in governance practice
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(Zilans 2008). Considering the absence of reliable criteria for analysing the gover-
nance processes with respect to the mainstreaming of sustainable development, it is
important to develop a methodology for assessing the sustainability of development
policies and indicators for monitoring the policy outcomes and development trends
with respect to sustainability (Zilans and Abolina 2009).

2 Sustainability and Universities

Universities play a key role in introducing the concept of sustainable development
to society. Universities in Latvia are significant players in promoting sustainable
development. The most important contribution of universities pertains to research on
sustainable development at a national-level and studies into the development process
conducted as part of sustainability reporting (Dale and Newman 2005). Several
studies have analysed the sustainable development process in Latvia, revealing
its achievements and failures (Zilans and Abolina 2009; Blumberga et al. 2014).
However, the volume of analytical work dedicated to studying the development
process is relatively small. This is especially true given that study of sustainable
development is not recognised as a research priority, and analysis of the develop-
ment process from a very classical perspective of the economy dominates in the
existing studies. Notably, the main objective of the National Development Plan of
Latvia 2014–2020 is a “Breakthrough in Production” (National Development Plan
of Latvia 2014). Other major factors that hinder research on sustainability of the
development of Latvia are the dominance of the public administration system in the
national planning process, limited accessibility of data that characterise the develop-
ment process, and obstacles for academics to participate in that process and discuss
its results. Definitely, there is a large gap between the academic analytical process
and the real planning process and evaluation of the development results (Bourn
2008). This situation is, for the most part, related to the national development plan
being used as an instrument in deciding on the allocation of EU Structural Funds
to Latvia as a “new” EU Member State. Thus, the development planning process,
also including aspects of sustainability of development, in compliance with the 17
sustainable development goals and other aspects of sustainable development, was
overwhelmed by economic and political interests of the national development plan-
ning process in Latvia, thereby preventing the involvement of academics in sustain-
ability studies. Furthermore, the national sustainable development reporting process
to evaluate compliance with the sustainable development goals has been taken over
by the Cross-sectoral Coordination Centre, under the authority of the PrimeMinister
of the Republic of Latvia. The key impact of the existing impediments for academics
to access the development process is a limitation of the possibilities to influence
the planning process at a national level and to participate in discussions about this
process and achieved results.

Sustainability aspects pertaining to universities are mostly those related to the
Education for Sustainable Development. Initiatives related to the development and
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implementation of ESD represent a bottom-up approach, and emerge based on the
results of local initiatives of academics and as result of active international coop-
eration, first of all in the Baltic Sea Region. Activities of the UNESCO Chair on
Teacher Education and Continuing Education: Interplay of Tradition and Innovation
in Education for Sustainable Development at Daugavpils University is a successful
example of ESD development. The aim of the UNESCO Chair is to promote an inte-
grated system of ESD research, training, information and documentation as well as to
facilitate international cooperation. The Chair has initiated a national-level dialogue
for reorientation of teacher education towards sustainable development in terms of
analysis and exchange of results of scientific research and practical experience, as
well as complementation of the existing teacher education curricula with relevant
content of ESD. Significant achievements have been the emergence of an enabling
institutional environment for the analysis of fundamental and applied research and
practice, involvement of Latvian higher educational institutions, school teachers,
students and NGOs in ESD action research initiatives, as well as the founding of
the Baltic and Black Sea Circle Consortium in action research education. The best
practice is shared in the internationally acknowledged Journal of Teacher Education
for Sustainability.

Preparation of study materials on sustainable development basics and the imple-
mentation of a Sustainable Development course in the leading Latvian universities
can be mentioned among other achievements of ESD in Latvia.

3 New Concepts—New Challenges

The new concept of Education for Environmental Citizenship presents a new chal-
lenge for ESD (Dobson, 2010). This concept is highly attractive, as it supports “pro-
environmental behavior, in public and private, driven by a belief in fairness of the
distribution of environmental goods, participation, and co-creation of sustainability
policy”. The concept covers several major aspects essential for the development of
an educational system to improve citizens’ public involvement (Schild 2016).

Education for Environmental Citizenship can be considered as a continuation of
the efforts to implement Environmental Education (EE) and ESD in Latvia (Ryden
2009; Pelnena and Klavins 2009). The preparation of a highly educated workforce,
investment in human resources, and social motivation for education are all deemed
to be determining factors for the development of Latvia in the twenty-first century,
ensuring its competitiveness at the European and global levels. Latvia’s geopolitical
situation and limited raw materials and energy resources create conditions where
its main competitive advantage will be educated people and a qualified workforce.
The system of general education institutions ensures that primary education can be
acquired close to the place of residence, and parents and pupils can choose their
general educational institution. National minorities are afforded equal opportunities
for general education, while preserving and maintaining their national cultures. The
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implementation of educational programmes for national minorities is the precondi-
tion for social integration in Latvia. The financial allocations for the implementation
of the general education policy, however, are insufficient. The available funds are used
for maintaining the sector, but fail to support its development. The education system
is characterised by a general shortage of a qualified workforce and an increasing
mean age of teachers. Towns and rural areas differ in terms of access to and avail-
ability of high quality education, and there are regional differences in the available
educational programmes. The physical infrastructure of many educational institu-
tions of all levels and kinds has not been upgraded. This considerably decreases the
quality education and makes the maintenance costs of such institutions more expen-
sive. The structure of academic personnel is also disproportionate. The low wage
standard makes it difficult to attract young academic staff and researchers. There is
a wide offer of continuous education in the country at large, and it develops along
with demand. It would be necessary to set up a system to assess the quality of the
continuing education programmes. There is no regulatory framework governing the
financing of continuous education, including shared financing of lifelong learning.
Employers play a crucial role in providing apprenticeships. At present, the provi-
sion of internship opportunities is insufficient, requiring an economic stimulus for
businesses to provide internship placements for students in vocational and higher
education programmes. Neither is the apprenticeship system sufficiently developed
in the country. Development of scientific research and innovations and intensive use
of knowledge and high technologies is the main and only realistic path for the devel-
opment of the Latvian economy in order to ensure a stable welfare standard. Essen-
tial means to this effect are Environmental Education and Education for Sustainable
Development. The concept of Education for Environmental Citizenship is timely in
the context of the transformation process of education. This process also includes
the need to develop learners’ competencies that are necessary for functioning in
society and for successful learning, such as being able to manage information flows,
acquiring skills for future use, and handling the rapid development of new methods
to achieve education goals at all levels.

The results of the expert survey on Education for Environmental Citizenship indi-
cate insufficient knowledge of the concept, even among experts in the field, not to
speak of the general public and teachers at all levels. This aspect can be considered
to be a significant weakness in the implementation of the Education for Environ-
mental Citizenship, calling for actions to be taken. There are actors supporting and
promoting EE and ESD. EE is supported by political parties (the Green Party) and
NGOs at a national and international level. Therefore, it can rely on structural and
institutional support. Numerous NGOs support some activities, from campaigns to
the Ecoschool network, along with implementation of the Environmental Educa-
tion concepts into the regular education system. ESD in Latvia is supported by
the National Committee of UNESCO. Accordingly, its institutional support from
ministries is secured. Major activities in the past that have supported the raising of
ESD awareness at the UN level are reflected in the national mass media and are also
on the discussion agenda. The existing efforts are integrated into legislation. Thus,
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the Environmental Protection Act, Article 42 (2), states: “The environmental protec-
tion course shall be included in the mandatory part of all study programmes of higher
education institutions and colleges.” Recent efforts have resulted in the creation of
studymaterials and study programmes and in regular activities at schools. There have
been significant endeavours to achieve the aims of the Environmental Education and
Education for Sustainable Development (Klavins and Pelnena 2010). Another major
threat which could compromise the progress towards the aims of Environmental
Education and Education for Sustainable Development is related to the implemen-
tation of the third concept—Education for Environmental Citizenship. Since this
concept covers the same major issues, the progress towards the achievement of the
intended aims and targets may be hampered.

A major opportunity for Education for Environmental Citizenship in Latvia is its
potential role in the reorganisation of the educational system, given that this highly
attractive concept is aimed at the active involvement of the whole society. This
opportunity relates to the still relevant aim to support the active involvement of all
citizens in the political and social processes in the country, and to mobilise resources
for solving actual problems.Questions can be raised about the capacity to increase the
potential and significance of EE, ESD and Education for Environmental Citizenship,
all of which have good prospects for finding their positions in the reorganisation of
the educational system. Another opportunity is to develop study (teaching) materials
in line with the latest achievements and methodologies, replacing outdated methods
and materials.

Major threats to Education for Environmental Citizenship have been identified
and are as follows: (1) a comprehensive Environmental Education system has not
been established in Latvia; consequently, introduction of a new approach can atten-
uate the existing efforts; (2) insufficient resources (intellectual, material, financial)
to assure Education for Environmental Citizenship; (3) shortage of study aids on the
basic problems of Environmental Education to assure its representation at different
levels; (4) shortage of knowledge, motivation and Environmental Education in the
process of further and continuing education; (5) the content of education does not
have sufficient, relevant and objective information on environmental problems, and
this prevents an awareness of and responsibility for the interaction of humans with
the environment; (6) the content of subjects is not harmonised with the guidelines
for education and fails to assure succession at different levels of education; (7) an
insufficient quantity of study and teaching aids for Environmental Education; (8)
an insufficient number of qualified teachers; (9) a small number of students will
acquire the knowledge of sustainable development and environmental protection
during their studies at Latvian educational institutions; (10) shortage of the state
system of syllabi in higher Environmental Education; (11) the country has no scien-
tific research institutions, the activities of which would allow resolution of strategic
and practical issues in environmental protection, as well assurance of a scientific
basis for decision-making.
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Education for Environmental Citizenship is a concept with a high potential for
contributing to the reorganisation process of the Latvian educational system. In prac-
tice, however, major efforts are required in order to come to real implementation of
the Education for Environmental Citizenship in the educational practice.

4 Conclusions

Considering the complexity and diversity of the concept of sustainable develop-
ment, it is extremely important for universities to identify their priorities and aims,
so that the contribution of academic stakeholders in promoting the ESD process
could be optimised. The primary responsibilities of universities should concern the
following: (1) development of the sustainability science; (2) integration of Education
for Sustainable Development in the study process; and (3) promotion of an active
stance towards problems related to the sustainability of national development.

For universities, the priority action must be to promote ESD is participation in
the development of an ESD-supporting educational system—a task at which the
contribution of university actors can be most efficient. Another priority task is the
development of study approaches and study materials to support the implementation
of ESD in all study programmes at a university level. A further challenge concerns
the new initiative aimed at strengthening the links between ESD, Science Education
and Citizenship Education in order to promote the Education for Environmental
Citizenship.
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Students’ Perception of Campus
Sustainability in a Brazilian University

Claudio R. P. Vasconcelos, Paula Ferreira, Madalena Araújo,
Davidson Cordeiro, and Shammio M. Dias Silva

1 Introduction

The sustainability issues in HEIs have been attracting a progressively increasing
level of consideration from managers and scholars. Hundreds of applicational case
studies of sustainable practices in HEI and dozens of sustainable assessment tools
(SATs) have been created since the emergence of the environmental crisis reported
in Stockholm, 1972.

Until now,much relevant knowledge has beengenerated on the topic of the sustain-
able system and SATs for HEIs. However, HEI are complex institutions composed
of several interdependent subsystems, therefore sustainable improvement requires
a holistic and integrated system and assessment measures to ensure its compliance
with the established goals (Leal Filho et al. 2019a; Tim and Jutidamrongphan 2018).
Despite the vast literature produced concerning sustainability in higher education,
the need for the development of integrated and holistic systems to manage HEIs’
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efforts in assuming their role in implementing sustainability is still acknowledged.
This claim is directed both to HEIs’ internal routines and, from a broader perspective,
to a global movement towards a more sustainable society.

In the existing literature, more attention has been given to the development of
objective assessment tools, rather than human-centred ones which allow the genera-
tion of knowledge about the perception of individuals that make up an HEI, such as
students, teachers, or staff. To date, no stakeholder perception study on the sustain-
ability of HEIs has been identified that would consider the possibility of integrating
their assessment tools with the sustainability dimensions already consolidated in the
literature.

In order for HEIs to successfully achieve the sustainability goals, the cooperation
and participation from all stakeholders are critical, which includes staff, faculty,
students, funding bodies, government, employers, suppliers and community (Green
2013; Leal Filho et al. 2019b; Sammalisto et al. 2015). Among all of them, students
appear as one of the key stakeholders in universities, not only for their much bigger
number and HEIs’ main target mission but also since there is empirical evidence
that they have shown willingness to support and participate in university sustainable
practices (Emanuel and Adams 2011). Many authors note the importance of placing
students engaged in the university’s sustainable practices as active agents of change,
although they also recognise that there is still a dearth of previous studies about
students’ perception of sustainability in HEIs (Blanco-Portela et al. 2018).

Nejati and Nejati (2013) support that understanding how students evaluate the
sustainability practices implemented by HEIs is crucial as it allows the decision-
maker to become aware of the HEI performance from the perspective of one of their
major groups of stakeholders. For these authors, “the study of students’ perceptions
towards sustainability remains under-researched and needs to be further explored”
(Nejati and Nejati 2013, p. 102).

Concerning the gaps previously discussed, related to the shortage of tools to
assess HEI sustainability relying on stakeholders’ perceptions, and the absence of
assessment tools that support its integration with the quantitative indicators of HEIs’
sustainability established in the literature, this study has two main goals. The first
intends to contribute to the literature by designing a sustainability assessment tool to
assess the students’ perception of the campus’s sustainability, based on a Brazilian
HEI case study. The second aims to analyse the adherence of the designed tool to
assessing the key dimensions of sustainability proposed in the literature.

2 HEIs’ Sustainability

Since Stockholm, 1972, the higher education institutions (HEIs) have been adapting
themselves to assume their social role in supporting societies in the promotion of
sustainable lifestyles. From 2015, since the development of the new sustainable
agenda, the Sustainable Development Goals (SDGs) have been established—an
expansion of the eight Millennium Development Goals (MDGs), compounded by
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a set of actions grouped into 17 goals which aim to end poverty in all its forms
by 2030 (Leal Filho et al. 2019b). This new agenda turns the role of HEIs into a
more meaningful and convoluted challenger in terms of conceiving more sustainable
societies.

Bizerril et al. (2018) recognise HEIs as a strategic agents in promoting sustain-
ability. This perspective takes into account different aspects, such as the fact that
they are institutions that promote innovation (Lozano 2006b); play a relevant role in
the education of leaders, teachers and professionals from different areas of society
(Cortese 2003); have been considered responsible for ensuring to ensure that the
curriculum taught prepares individuals for sustainability challenges; take a leading
role in promoting regional sustainable development (Karatzoglou 2013).

Hopefully, the students will become individuals prepared to understand the
complexities of sustainability and to convert the knowledge acquired into systemic,
anticipatory, critical thinking and actions to implement environmental management
systems that support the social change to a more sustainable living standard (Brandli
et al. 2011; Sammalisto et al. 2015). To overcome their challenges in the promotion of
sustainability, HEIs should develop skills to reduce the environmental impact of their
activities (Alshuwaikhat and Abubakar 2008; Findler et al. 2019). Thus, according to
Ceulemans et al. (2015), university institutions, due to their specificities and impor-
tance, should be considered differently from other public or corporate institutions.
To meet the expectations set out in the 2030 New Global Environmental Agenda, a
lot of universities have taken on the challenge of incorporating sustainable develop-
ment practices into their education, research, internal management, and community
engagement processes. Higher education institutions taking action in this direction
are being usually designated as sustainable HEIs.

Conceptualising the Sustainable University designation is not an easy task due to
the variety and diversity of activities commonly undertaken in a university campus.
Velazquez et al. (2006, p. 812) compiled empirical data from sustainable programmes
and actions carried out by about 80 universities around the world and defined a
sustainable campus as “a higher education institution, as a whole or as a part, that
addresses, involves and promotes, on a regional or a global level, the minimization
of negative environmental, economic, societal, and health effects generated in the
use of their resources in order to fulfill its functions of teaching, research, outreach
and partnership, and stewardship in ways to help society make the transition to
sustainable lifestyles”. This definition is mainly restricted to the minimisation of
negative impacts already happening. As such, it tends to shorten HEI scope focusing
on concrete and limited aspects, not addressing the proactivity in anticipating other
effects and concerns related to the HEI complexity, the novelty of sustainability in
this kind of institution and finally the new challenges related to sustainability issues
that keep coming daily.

A definition that has been recurrently used, fromSterling et al. (2013, p. 23), states
that a sustainable university is one that “through its guiding ethos, outlook and aspi-
rations, governance, research, curriculum, community links, campus management,
monitoring, and modus operandi seeks explicitly to explore, develop, contribute to,
embody and manifest—critically and reflexively—the kinds of values, concepts, and
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ideas, challenges and approaches that are emerging from the growing global sustain-
ability discourse”. This last definition might be more appropriate since the authors
perceive HEI from a much broader perspective. The HEIs’ sustainability practices
often extrapolate the boundaries of their geographical area, bringing benefits to their
local, regional and sometimes national environment.

At the beginning of this century, thework ofCortese (2003) stated that the achieve-
ment of HEI sustainability is attained by considering the following four dimensions:
education, research, campus operations and reporting. Later, Lozano (2006a) and
Lozano et al. (2015) complemented the model including three more dimensions:
institutional framework, on-campus experience and outreach and, finally, uniting the
existing dimension reporting with the assessment practices. Table 1 details briefly
each dimension of HEIs’ sustainability proposed by Lozano et al. (2015).

Table 1 Dimensions of HEIs’ sustainability

Dimension Description

Education It includes proposals related to the presence of sustainability themes
in the course curriculum, the development of skills and teacher
training programmes. This dimension relates not only to the theme
of sustainable HEIs but also to a much broader scope of knowledge
which includes the central role that education plays in the science of
sustainability and the promotion of SD

Research It is related to the existence of structures and financial support for
the production of knowledge, technology and innovations in
sustainability

Campus operations It addresses the presence of sustainability practices in the day-to-day
management of HEIs, including resource efficiency and
management of water, energy, waste and greenhouse gases, transport
and accessibility, as well as access to good quality food

Institutional framework It deals with the commitment of the higher management and the
councils of the institution to sustainable development. It considers
the presence of DS in policies, missions and other official
institutional documents

On-campus experience It considers that working groups and other sustainable practices
among students, teachers and staff are indicators of the daily
presence of sustainability concerns in the academic community

Outreach It refers to actions related to the integration of the university with
society, which includes other universities, governments, companies,
schools, civil society organisations and the local community

Assessment and reporting It involves the implementation of an integrated environmental
management system to monitor and control the environmental
impacts of campus operations, processes and routines, as well as the
internal and external dissemination of the results of this monitoring
and the adoption of continuous improvement principles

Adapted from Lozano et al. (2015)
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Themodel of Lozano et al. (2015), presented in Table 1, has been broadly cited by
many authors because it captures the core facets of HEI sustainability and, as shown
later, its adherence to SATs was empirically tested.

3 Sustainability Assessment Tools in HEIs

To endorse the effectiveness of HEIs’ sustainability practices, various Sustainability
Assessment Tools (SATs) were created and are considered a crucial element to
enable the path towards sustainability. They support the HEIs’ decision-makers on
the improvement of their plans and policies towards a sustainable higher educa-
tion institution and make it possible to publish the sustainability reporting of HEIs
(Berzosa et al. 2017).

The work of Lambrechts (2015), which provides an overview of existing sustain-
ability assessment tools, identifies the SAT contribution to the HEIs’ sustainability
process as threefold. According to this work, SATs usually contribute to (1) policy
development; (2) mainstreaming sustainable development in higher education, and
finally, (3) improving transparency and communication.

Fischer et al. (2015) studied 12 sustainability assessment tools in HEIs to analyse
the understandings of a sustainable university that are underpinning contemporary
sustainability assessment tools. Their research findings showed that these SATs
comprised at least three different monitoring purposes, from affording compliance to
predetermined standards, to determine the state of internal processes, and to provide
data for competitive performance comparisons. Several other authors carried out
similar comparative SATs analysis.

Yarime and Tanaka (2012) used a mixed-method approach and analysed 12 SATs,
and the results showed that most tools indicators were focused on operations (44%),
governance (39%) and education (8%). Berzosa et al. (2017) simultaneously applied
three SATs to compare on a real case study, namely to assess the sustainability of the
Universidad Europea de Madrid (UEM) in Spain. The authors analysed advantages
and differences between tools and concluded that it may be feasible to use more than
one tool for diagnosis and planning. In another study by Asmuss and Kamal (2013)
four tools were reviewed to select the best benchmarking tool for the purposes of the
University of Saskatchewan (UofS) in Canada. This work considered the following
five areas of campus life: education, operation, governance, research and community
engagement. After analysing the strengths and weaknesses of each of the following
tools: Sustainability Assessment Questionnaire (SAQ), the Campus Sustainability
Assessment Framework (CSAF), the College of Sustainability Report Card (CSRC),
and the Sustainability TrackingAssessment andRating System (STARS), the last one
was chosen. STARSwas considered by the authors to be the best benchmarking tool to
satisfy the UofS’s needs for assessing sustainability in all designated areas of campus
life—education, research, operations, governance and community engagement.

Finally, in the work carried out by Findler et al. (2018), the extent to which SATs
are capable of measuring the impact that HEIs have on sustainable development was
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analysed. To achieve the purpose of their study, the authors performed the analysis of
19 SATs and 1134 indicators for sustainability assessment. According to the adopted
methodology, each indicator was exclusively assigned to one of the Lozano et al.
(2015) sustainable development dimensions. Those indicators related to administra-
tive structure and broad-scale policies were assigned to the institutional framework,
while indicators addressing assessment and reporting processeswere categorised into
the “Assessment and reporting” dimension. Further, indicators related to the HEIs
on an institutional level were related to the new category “higher education institu-
tion (HEI)”, such as demographic effects on the region through student in-migration.
The column “not applicable (NA)” included those that did not fit in any of the other
dimensions of the Lozano et al. (2015) model. Table 2 presents these SATs and their
relation to the seven Lozano et al. (2015) sustainable development dimensions and,
also the new categories, HEI and NA, as proposed by Findler et al. (2018).

According to Table 2, the dimension with the highest number of indicators
is Campus operations, followed by Institutional framework (20.90%), Education
(16.04%) and Research (7.85%). The results are in line with the works of Fischer
et al. (2015). The study of Findler et al. (2018) is particularly relevant because it
highlights the possibility of a relationship between the sustainability indicators of
the 19 studied SATs with the key dimensions of the sustainability proposed in the
Lozano et al. (2015) model (Table 1).

Muchof the attention of sustainability research focusing onHEIs has been directed
towards the dimensions of education and research. Moreover, considerable attention
has been given to isolated aspects of the campus sustainability operations dimension,
such as green building (Hopkins 2016), waste (Zen et al. 2016) and carbon emission
(Altan 2010; Larsen et al. 2013; Ramos et al. 2015). Nejati and Nejati (2013, p. 102)
assert that “sustainability practices within the academic setting need to be understood
and practiced by all members of the organization at various levels. Only then can a
collective force for achieving the sustainability mission be mobilized successfully”.

While literature concerned with Sustainable Assessment Tools (SATs) in HEIs
recognises that most of those are focused on inside impacts, authors like Findler et al.
(2019) and Beynaghi et al. (2016) have noticed that HEI sustainable development
efforts have an effect that reflects beyond its organisational boundaries. The HEI SD
impacts might emerge from a variety of contrasting areas such as economy, societal
challenges, natural environment, policy making, culture, and demographics (Findler
et al. 2018).

4 Students’ Perception of Sustainable HEIs

Although tools that use perception measurement to assess sustainability in HEIs
differ from traditional ones, which often use objective measurement variables such
as energy consumption in kWh, water consumption inm3, and tons of selective waste
collection, among others, they contribute to a better understanding of HEIs’ sustain-
ability. The SATs performed by the subjective approach of assessing service users’
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perceptions of their sustainability effectiveness may complement a more holistic
perspective, by bringing new insights to the assessment process. As a complemen-
tary approach, it would concur to a better understanding of HEIs’ effort to become
more sustainable.

The use of subjective tools to measure sustainability in HEIs may induce an
improvement of social control in managing the HEIs’ system, which is a gain in
terms of governance, and, in addition, would improve the students’ engagement, as
key stakeholders, in achieving the institution’s sustainability goals.

5 Description of the Study Areas and Methodology

5.1 Case Study

The Federal University of Paraíba is a national public university located in the north
east of Brazil. It is the biggest of the Paraíba State. It has 127 undergraduate and
111 postgraduate courses that enrol 38,880 students. For this study, the sample was
composed of students from two of the 16 HEI study centres, namely the Technology
Centre and the Renewable Energy Centre. These two centres comprise most of the
engineering courses offered by the HEI.

5.2 Research Methods—Scale Design

In line with Malhotra et al.’s (2018, p. 378) methodological proposal, a new
multi-item quantitative tool was designed to measure students’ perception of HEIs,
following the steps shown in Fig. 1.

The first step encompassed an extensive literature review to identify the main
dimensions of sustainability in higher education institutions. As presented in the

Step 1: Extensive 
literature review

Identify the main dimensions of HEIs’ sustainability;
Item generation (43 items).

Step 2: Survey design 
and pre-validation

Final questionnaire survey (43 items and 8 variables);
Pilot test with a reduced sample of undergraduate students.

Step 3: Data 
collection

Survey administration to a sample of technology undergraduate 
students (207 questionnaires were administered).

Step 4: Data analysis Item extraction through principal component analysis;
Reliability analysis through Cronbach’s alpha and validity 
analysis (composite reliability, convergent and discriminant 
validity); 
Gender, income and education impact on sustainability 
perception through T-test/Anova.

Fig. 1 Questionnaire development and validation process
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introduction session, the sustainability of HEIs is composed of the seven following
dimensions: (1) Education; (2) Research; (3) Campus operations; (4) Institutional
framework; (5) On-campus experience; (6) Outreach; (7) Assessment and reporting.
43 itemswere generated through literature review, based on theworks of Findler et al.
(2019), Emanuel and Adams (2011), Lozano (2006a), Lozano and Young (2013),
Nejati and Nejati (2013), Luiz et al. (2015), Savelyeva and Douglas (2017) and
Thomashow (2014).

Once the set of items derived from the literature review was identified, the next
step was the design of a final questionnaire comprising 51 items of which five were
demographic (course, age, gender, income, education); three dichotomous questions
to measure student connection with sustainability in the course; and the 43 items
identified in Step 1. For the 43 multi-item scale, responses were provided using a
five-point Likert-type scale from (1) strongly disagree to (5) strongly agree with a (3)
neutral response option. Thus, the survey was refined through a pilot test, applying
it to a reduced sample of 12 individuals to evaluate the following criteria: (a) assess
respondent’s reaction and understanding of the items and variables allocated on
the questionnaire; (b) obtain feedback with regard to content, length, arrangement,
wording accuracy and relevance. As a result of this phase, two items were rewritten
to improve wording accuracy.

In Step 3, the final questionnaire was administered by a structured and assisted
survey to a sample of 207 undergraduate students of 12 courses of engineering
provided by the case study Brazilian university (Table 3).

After data collection, a statistical analysis of the resultswas conducted in Step 4. In
this phase, as will be demonstrated in the results section, other items were discarded
due to their lack of statistical adherence to the proposed tool. Finally, the methods
adopted presented some limitations. For instance, the sample size and composition,
although allowing the analyses performed, limited the possibility of generalising the
results to other HEIs and to students other than engineering; the survey was designed
to be comprehensive for the majority of respondents, however it may be challenging
for some respondents to have enough knowledge about all topics addressed in the
survey.

6 Results and Discussion

6.1 Principal Component Analysis

For grouping the items into their specific dimensions, the principal component anal-
ysis (PCA) was performed on the 43 items of the scale. To assess the factorability of
the data and to ensure the adequacy of the sampling, Bartlett’s Test of Sphericity and
the Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy were applied. The
Bartlett’s Test of Sphericity analyses whether the correlation matrix has significant
correlations among at least some of the variables and it is significant (p < 0.05) for
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Table 3 Demographic
profile of respondents

Demographics Frequency Percentage (%)

Gender (valid N = 207)

Male 138 66.70

Female 69 33.30

Age (N = 207)

Below 20 years old 29 14.00

20–22 years old 77 37.20

23–25 years old 71 34.30

26–28 years old 18 8.70

Over 28 years old 12 5.80

Monthly familiar income (N = 184)

Lowest thru 500e 90 43.50

500–999e 50 24.20

1000–1499e 30 14.50

1500–2000e 14 6.80

Over 2000e 23 11.10

Course (valid N = 202)

Industrial Mechanical
Engineering

27 13.40

Mechanical Engineering 30 14.90

Renewable Energy
Engineering

35 17.30

Environmental
Engineering

34 16.80

Civil Engineering 20 9.90

Industrial Engineering 19 9.40

Industrial Chemistry 5 2.50

Chemical Engineering 15 7.40

Electrical Engineering 14 6.90

Food Engineering 2 1.00

Materials Engineering 1 0.50

the PCA to be considered appropriate (Field 2009; Hair et al. 2014; Nejati and Nejati
2013). The KMO corresponds to a measure of sampling adequacy (MSA) that looks
not only at the correlations but also at patterns between variables. It ranges from 0
to 1 and its accepted values are equal to or above 0.6 (Hair et al. 2014). Further, the
component loadings were analysed. Based on sample size, a loading of 0.6 or greater
on one component was considered significant (Hair et al. 2014). The values ranging
from 0.609 to 0.850, as shown in the fourth column of Table 5, were considered
as achieving the accepted threshold. To solve the cross-loading issues, the criteria
adopted by Nejati and Nejati (2013) were used, whereby items having a loading
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Table 4 Rotated component loading matrix (VARIMAX)

C1 C2 C3 C4 C5 C6 C7 C8

Sum of squares
(eigenvalues)

3.776 3.060 2.776 2.721 2.675 2.445 2.015 1.779

% of trace 12.149 9.871 8.954 8.777 8.628 7.887 6.500 5.738

Cumulative %
of trace

12.149 22.020 30.973 39.751 48.379 56.266 62.766 68.504

difference across components less than 0.10 were suppressed. Applying the criteria
described above, 11 items were removed from the model.

The final model was composed of 31 items, grouped into eight components with
eigenvalues higher than 1, explaining 68.504% of the variance. The 31 items model
obtained a significant Bartlett’s Test of Sphericity (p ≈ 0.000) and also collectively
meets the necessary threshold of sampling adequacy, measured through KMO, with
an MSA value of 0.860. The individual MSA of each item was also measured and
these ranged from 0.709 to 0.933.

The items included in each component were considered, relating to the litera-
ture, and labelled as: 1—Waste (6 items), 2—Emissions/Procurement (3 items), 3—
Energy (4 items), 4—Quality of Life in theWorkplace (4 items), 5—Fauna and Flora
(4 items), 6—Institutional framework (4 items), 7—Education/Research (3 items)
and, 8—Water (2 items). The eigenvalue percentage of the trace of each component
is presented in Table 4.

6.2 Reliability and Validity Analysis

To assess reliability, Cronbach’s alphawas computed for each subscale. A commonly
accepted rule of thumb for describing the internal consistency calculated by Cron-
bach’s alpha is as follows: α ≥ 0.9: Excellent; 0.7 ≤ α < 0.9: Good; 0.6 ≤ α < 0.7:
Acceptable; 0.5 ≤ α < 0.6: Poor; α < 0.5: Unacceptable (Hair et al. 2014; Jorge et al.
2015). As shown in the last column of Table 5, values of Cronbach’s alpha (α) for
each component range between acceptable and good.

Finally, to ensure the quality ofmeasurement, the composite reliability, convergent
validity and discriminant validity were also tested. Composite reliability (CR) is a
robust measure of internal consistency in scale items (Byrne 2016). Fornell and
Larcker (1981) found thresholds for composite reliability to be above 0.60. The
values of CR, shown in Table 5, exceed the limits established in the literature. The
average variance extracted (AVE) for each component surpasses the recommended
level of 0.5 (Hair et al. 2014); thus, it is possible to conclude that convergent validity
was achieved.

Table 6 summarises the measured coefficients for discriminant validity. The diag-
onal elements, in bold, are the square root of the average variance extracted (AVE).
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Table 5 Descriptive statistics, loadings (VARIMAX), reliability and validity tests of constructs

Item Mean SDa Load Reliability validity

Component 1: waste 2.52 0.808

The implemented composting system is efficient 2.77 0.942 0.769 CRb 0.85
AVEc 0.49
αd 0.871

UFPB encourages, through campaigns, the correct
disposal of its waste

2.39 1.117 0.733

UFPB has an efficient selective waste collection
program

2.26 1.043 0.726

UFPB performs proper disposal of its chemical
waste

2.57 0.962 0.666

UFPB promotes reverse logistics of cartridges and
toners used by the Institution

2.70 0.928 0.662

Recycling bins scattered around campus motivate
students to discard waste properly

2.43 1.200 0.649

Component 2: emissions/procurement 2.26 0.823

UFPB prioritises the use of biofuels in its vehicle
fleet

2.19 0.944 0.847 CRb 0.86
AVEc 0.61
αd 0.878UFPB monitors greenhouse gas emissions from its

fleet
2.03 0.975 0.820

UFPB has procedures to optimise the use of its
vehicle fleet

2.37 0.946 0.761

UFPB cleaning, safety and telephone contracts
take into account sustainability issues

2.43 0.895 0.683

Component 3: energy 2.28 0.869

UFPB invests in renewable energy generation
strategies

2.25 1.059 0.753 CRb 0.83
AVEc 0.54
αd 0.834UFPB embraces energy efficiency principles by

replacing LED lighting
2.23 1.049 0.747

UFPB adopts practices committed to reducing
non-renewable energy use

2.27 1.002 0.731

UFPB promotes campaigns to rationalise the use
of electricity

2.37 1.137 0.719

Component 4: quality of life in the workplace 2.86 0.894

UFPB encourages respectful treatment among
students

2.94 1.087 0.812 CRb 0.81
AVEc 0.52
αd 0.829UFPB encourages respectful treatment between

students and lecturers
2.96 1.112 0.809

The UFPB workload required for course activities
is adequate

2.67 1.128 0.623

Student rights are respected 2.86 1.070 0.609

Component 5: fauna and flora (ff) 3.03 0.817

(continued)
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Table 5 (continued)

Item Mean SDa Load Reliability validity

UFPB performs proper wildlife management on its
campuses

3.14 1.143 0.799 CRb 0.80
AVEc 0.51
αd 0.757UFPB takes care of its forest areas 3.44 1.073 0.729

UFPB performs the correct management of
domestic fauna on its campuses

2.43 1.205 0.681

The institution complies with environmental
legislation

3.12 0.842 0.627

Component 6: institutional framework 2.82 0.767

UFPB’s portal and social media detail the
institution’s sustainability initiatives

2.77 0.983 0.755 CRb 0.78
AVEc 0.47
αd 0.778UFPB has a specific sector to address the

environmental issues of its campuses
3.21 1.067 0.739

Overall, sustainability issues are adequately
addressed at UFPB

2.65 0.948 0.636

Important decisions related to campus
sustainability are made in a participatory manner
on university councils

2.65 0.958 0.613

Component 7: education/research 3.30 0.855

The course offers institutional research and
extension programmes with themes related to
sustainability

3.51 0.994 0.795 CRb 0.80
AVEc 0.57
αd 0.687

The institution’s postgraduate programmes related
to students’ field of study offer
sustainability-themed lines of research

3.19 1.107 0.780

The course offers enough sustainability subjects
for students’ education

3.19 1.161 0.686

Component 8: water 2.27 0.950

The drinking water distributed by UFPB is of high
quality

2.04 1.001 0.850 CRb 0.80
AVEc 0.68
αd 0.804UFPB has a good drinking water supply 2.50 1.074 0.797

Overall score for Student Perception of HEI’s
Sustainability (SPHEIS)e

2.67 0.560

aSD: standard deviation
bCR: composite reliability
cAVE: average variance extracted
dα: Cronbach’s alpha
eAverage value obtained from scores of the items included in each category
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Table 6 Discriminant validity coefficients

Component C1 C2 C3 C4 C5 C6 C7 C8

C1—waste 0.700

C2—emissions/procurement 0.325 0.781

C3—energy 0.409 0.350 0.735

C4—quality of life in the
workplace

0.385 0.390 0.280 0.721

C5—fauna and flora 0.358 0.233 0.383 0.367 0.714

C6—institutional framework 0.375 0.329 0.379 0.463 0.345 0.686

C7—education/research 0.163 0.226 0.075 0.272 0.156 0.302 0.755 .

C8—water 0.270 0.363 0.266 0.357 0.214 0.327 0.176 0.825

Off-diagonal elements are the correlation among components. To examine discrimi-
nant validity, diagonal elements should be larger than off-diagonal elements (Nejati
and Nejati 2013).

6.3 Gender, Secondary Education and Income Analysis

Despite the gender difference between male (66.7%) and female (33.3%) in the
number of students questioned, the t-test results show that there isn’t statistical
evidence to confirm gender influence on the perception of campus sustainability
(t(205) = 0.297; p = 0.767), with male mean equal to 2.67 and female 2.65. This
result is in line with the work carried out by Meek and Sullivan (2018) which devel-
oped a new measure of sustainability orientation among entrepreneurs. Further, the
gender result is similar to the study carried out byDagiliūtė et al. (2018) that compared
students’ attitudes towards sustainability in twoLithuanian universities. Although the
study of Zhang et al. (2017) found that gender is influential on sustainability percep-
tion, using a sample of 509 undergraduate students from 10 university campuses
in Beijing, China, we could not find evidence of gender differences on perception
towards sustainability in the case of these Brazilian students.

Similarly to the gender result, no statistical evidence was found to assert that
secondary education in public (mean 2.71) or private (mean 2.62) schools influences
the perception of sustainability of the surveyed sample (t(203)= −0.240; p= 0.216).
Lastly, there was also no statistically significant difference regarding income as a
predictor of the perception of sustainability (F(3;180) = −0.127; p = 0.944). This
result regarding income is congruent with the work of Bosona and Gebresenbet
(2018).
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6.4 Model Performance and Sustainability Perception
for the Case Study

As a result of the principal component analysis, the 31 remaining items of the final
model (Table 5) are related to five of the eight dimensions of the higher education
sustainability model designed by Lozano et al. (2015), described in Table 1.

The components C1—Waste, C2—Emissions/Procurement, C3—Energy, C5—
Fauna and Flora and C8—Water, are congruent with the dimension Campus oper-
ation. The component C4—Quality of Life in the Workplace has similarities with
the dimension On-campus Experience; likewise the component C6—Institutional
Framework is consistent with the analogous Lozano dimension. Component 7
(Education/Research) has items compatible with the dimensions Education and
Research on Lozano’s model. The items related to the dimensions Outreach and
Assessment and report were removed in the refinement phase of principal compo-
nent analysis. The adherence between the performance of the Student Perception of
HEI’s Sustainability (coined now as SPHEIS), which is the proposed model, and the
one designed by Lozano et al. (2015) is illustrated in Fig. 2.

Results of the analysis indicate the following: firstly, five components obtained
average scores above the midpoint of the scale (mean = 2.5). These are: C1 – Waste
(mean = 2.52); C4—Quality of Life in the Workplace (QLW) (mean = 2.86); C5—
Fauna and Flora (mean = 2.82); C6—Institutional Framework (mean = 2.82); and
C7—Education/Research, which had the highest score, obtainingmean equal to 3.30.
In contrast, the three following components achieved scores below the midpoint
of the scale: C2—Emissions/Procurement, which obtained the lowest score, with
mean equal to 2.26; C3—Energy (mean = 2.28); followed by C8—Water (mean =

Fig. 2 Adherence between the proposed model SPHEIS and Lozano et al. (2015)’s model
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2.52 2.26 2.28

2.86
3.03

2.82

3.3
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2.67
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2.8

3

3.2

3.4

Fig. 3 Score of the Student Perception of HEI’s Sustainability (SPHEIS) in each component

2.27). Secondly, students’ overall perception of campus sustainability was weak to
moderate, with a score of 2.67 (SD = 0.56), as shown in Fig. 3.

This low score obtained in the assessment of the sustainability performance
perceived by the surveyed students needs to be considered through the analysis
of each of the items that make up the developed scale, by those responsible for
the implementation of sustainability practices. In this way, it will be possible to
conclude whether the results are due to low investment in some sustainability prac-
tices implementedby the institution, or if it is due to a lackof communication channels
between the institution and its students that would allow the latter to become aware
of institutional efforts towards sustainability.

7 Conclusion and Recommendation

This section offers a concise and comprehensive conclusion of the study’s find-
ings. This study was carried out to achieve two main objectives. The first objective
was to contribute to the literature by designing a sustainable assessment tool to
assess the students’ perception of HEI campuses’ sustainability, based on a Brazilian
HEI case study. This objective was achieved through the development and applica-
tion of a multi-scale survey, composed of 31 items grouped into eight components
that cover the main aspects of campus sustainability as perceived by students. The
validation procedure adopted statistical measures to ensure results’ consistency and
therefore acceptable statistics scores that demonstrate a valid and reliable tool. The
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proposed instrument would work as a complementary tool to assess HEIs’ sustain-
ability performance and assist managers in improving their efforts to increase the
students’ commitment to building a sustainable HEI which is able to face and accom-
plish the new society requirements towards sustainable development. Taking into
account the performance obtained through the collected data, a gapmay exist between
the implementation of sustainable practices and their perception by the students. This
gapmaybeovercomewith an effort to improve communication towards sustainability
practices by using the available social media channels to provide information about
achievements pertinent to sustainable development on campus.

The second objective of the study intended to evaluate the adherence of the
proposed tool, Student Perception of HEI’s Sustainability (SPHEIS), in relation to
the dimensions of HEI sustainability designed by Lozano et al. (2015). The proposed
tool was partially adherent to the Lozano et al. (2015) model once the eight compo-
nents of the SPHEIS were related to five dimensions of the Lozano et al. (2015)
model. In fact, five of the eight components were found adherent to the Campus
operations dimension which are in line with the work of Findler et al. (2018), who
analysed 19 SATs and concluded also that the analysed tools include more items
focused on Campus operations. Table 2 showed that the highest amount of the anal-
ysed items, 34.48%, were grouped into this dimension. A justification for the dimen-
sions Outreach and Assessment and reporting not being considered in the proposed
SPHEISmodelwould be that these two dimensions tend to be less easily perceived by
the students, since usually students are more focused on activities related to campus
operation, education and research.

Considering the results, implications and recommendations could be designed
for university planners and decision-makers to increase sustainability in HEIs and
correlated institutions. As an illustration, a few of them are presented below. (1)
Future studies may expand the sample and include more items, such as those related
to Assessment and reporting as well as Outreach, in order to comply with all dimen-
sions of HEIs’ sustainability and to provide results that are more representative.
(2) Future research may examine the validity of the introduced assessment tool in
another regional context. (3) The assessment tool may be adapted to other correlated
institutions, like hospitals or secondary schools, tomeasure customer/user perception
of sustainability. (4) Besides, due to time limitations, this study was applied with a
cross-sectional approach, therefore it is suggested for future research to adopt a longi-
tudinal approach as a way to control the sustainability performance and implement
the principles of continuous improvement.
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Sustainability Concept
(Whole-Institution Approach)
of the Catholic University
of Eichstätt-Ingolstadt (Germany)

Ingrid Hemmer and Anne-Kathrin Lindau

1 Introduction

German universities today face major and diverse challenges in meeting the current
and future expectations of society (Barlett andChase 2013).On the one hand, students
have to fulfill the requirements of current labor markets, on the other hand, the
university itself as an educational institution and company should act as a role model.

The concept of sustainable development and education for sustainable develop-
ment currently represents an approach that universities around the world and espe-
cially in Germany are increasingly adopting. In Germany, some universities have
already made progress in the process of adopting the whole-institution approach and
can serve as amodel for other universities on their way to becomingmore sustainable.

The aim of this article is to present the KU as a positive example of a German
university that has been on the path towards becoming a more sustainable university
for ten years and thus, according to Leal Filho (2009), belongs to the group of
universities that have made a long-term commitment to sustainability. It should be
emphasized that, in addition to research and teaching, the focus is on four further
fields of action in connection with sustainability (governance, student initiatives and
commitment, campus management and operations, and transfer) for implementation
of a whole-institution approach. This stringent approach is still too rare in Germany
in this scope and complexity (HRK 2017).
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With these remarks, other universities can be given an idea of a sustainable univer-
sity and are encouraged to start implementing Education for Sustainable Develop-
ment (ESD), to continue their efforts and to make the entire university more sustain-
able. This example can also be used to help document the paths taken by universities
towards becoming more sustainable.

To a large extent, the explanations refer to the documentation of the annually
published sustainability reports (https://www.ku.de/unileben/nachhaltige-ku/nachha
ltigkeitsbericht).

2 Sustainable Development and Whole-Institution
Approach at Universities

Within the current sustainability debate, ESD is said to be of utmost importance
(UNESCO 2014). The Global Action Programme (GAP) on “Education for Sustain-
able Development” (2015–2019) has defined these top five priority action areas that
focus on the following aspects:

“Action Area 1: Advancing policy,
Action Area 2: Transforming learning and training environments,
Action Area 3: Building capacities of educators and trainers,
Action Area 4: Empowering and mobilizing youth, and
Action Area 5: Accelerating sustainable solutions at local level” (DUK 2014,
p. 15).

The National Action Plan (Nationale Plattform Bildung für nachhaltige Entwick-
lung 2017) for the implementation of theGAP inGermany underlines the outstanding
position of universities and their responsibilitywithin the educational landscapewhen
it comes to implementing sustainable development measures. Emphasis is placed on
the formation of a whole-institution approach by carving out five interdependent
fields of action for the higher education sector:

“Action Area I: Aligning higher education funding and incentive systems with
substantive and structural sustainability and ESD” (p. 52),
“Action Area II: Systematically linking research and ESD using quality criteria”
(p. 54),
“Action Area III: Supporting a diversified higher education system with a range
of ESD paths, ESD pioneers and second followers” (p. 59),
“Action Area IV: Encouraging, supporting and enabling real participation of
students and graduates as key architects of sustainable development” (p. 62) and
“Action Area V: Developing transformative metaphors and narratives” (p. 66).

The aim is to integrate ESD in all educational areas (Michelsen and Fischer 2015;
Rieckmann 2016). The effectiveness of ESD is closely connected to the transfor-
mation of the entire educational institution. This holistic transformational concept

https://www.ku.de/unileben/nachhaltige-ku/nachhaltigkeitsbericht
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(whole-institution approach) aims to integrate sustainability and sustainable devel-
opment in all areas of the university by incorporating and combining aspects such
as teaching practice, operations and organizational cultures, student participation,
management level, ties with the respective city administration and research orienta-
tion. An important objective of the higher education institution must be to become a
rolemodel for students and the region (UNESCO2017). “Universities are institutions
of society and, as the core of the scientific system, are responsible for contributing
to the forward-looking development of society.” (HRK and DUK 2010).

In connection with the Earth Summit in Rio de Janeiro (1992), a number of char-
ters and declarations (e.g. Copernicus Charter 1994; Thessaloniki Declaration 1997;
Lüneburg Declaration 2001; Lucerne Declaration on Geographical Education for
Sustainable Development 2007) were developed especially for the higher education
sector that additionally underlined and substantiated this responsibility. The Coper-
nicus Charter (1994) set out ten principles of action for a sustainable higher education
development: institutional commitment, environmental ethics, education of univer-
sity employees, programs in environmental education, interdisciplinary approaches,
dissemination of knowledge, networking, partnerships, life-long learning programs,
and technology transfer (Hemmer and Bagoly-Simó 2016).

Also in Germany, the German Rectors’ Conference (HRK) underlined the large
scope of influence and the significance of higher education institutions and universi-
ties within the educational landscape and their important role in connection with the
sustainability transformation process (HRK and DUK 2010). With the HRK decla-
ration “Towards a culture of sustainability”, German universities have committed to
act in accordance with the guiding sustainability principle and ensure the implemen-
tation of structures for a holistic sustainable development of educational institutions
(HRK 2017). According to Schneidewind (2014), there are two elements that are
of key significance within the intended holistic transformation processes at higher
education institutions: on the one hand, there is the “deliberate orientation of the
research and teaching practice towards central social challenges” and, on the other
hand, the “involvement of social actors in the definition of and work on scientific
questions from the very beginning” (p. 2). The involvement of a large number of
actors is of crucial importance in connection with the successful implementation of
a whole-institution approach at universities (Brinkhurst et al. 2011).

Within the “BavarianNetwork for Sustainability inHigher Education”, the project
KriNaHoBay has drafted a scientifically substantiated criteria catalog for a system-
atic, standardized and whole-institutional evaluation regarding sustainability aspects
at Bavarian universities which is, amongst others, based on the STARS criteria devel-
oped by AASHE (2012, 2015). A total of 45 criteria was set down for the cate-
gories of understanding sustainability, research, teaching, operations, governance,
transfer and students. The whole-institution approach at universities is especially
supported by structural anchoring of the topic of sustainability within the univer-
sity, the support provided by the university management and committed groups of
persons (e.g. students) – so-called ‘change agents’. Inhibiting factors for sustain-
ability development at higher education institutions are a lack of understanding for
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the topic of sustainability as well as the lack of (or insufficient) support by the univer-
sity management and politics (KriNaHoBay 2017; Fig. 1). The two-way top-down
and bottom-up process was determined to be a crucial, expedient factor for successful
implementation of a sustainability concept at higher education institutions (Gräsel
and Parchmann 2004; Fig. 1). For documenting the sustainability implementation
process at higher education institutions, a sustainability report which is issued in
regular intervals and can also be understood as an evaluation tool has proven to be
very useful (Sassen et al. 2014). For the analysis, researchers compared criteria such
as content, structure and approaches of the sustainability reports (Shriberg 2002;
Ceulemans et al. 2015; Fischer et al. 2015).

Alongwith just a few examples of sustainability-oriented universities inGermany,
such as the Leuphana Lüneburg, Vechta University, the University of Applied
Sciences Eberswalde, and the University of Hamburg, the Catholic University of
Eichstätt-Ingolstadt is an institution with a well advanced and far-reaching overall
sustainability concept that has stipulated six action areas in which different actors
collaborate in synergy. In the following, itwill be illustrated how thewhole-institution
sustainability approach is realized, controlled and implemented using the example
of the Catholic University of Eichstätt-Ingolstadt.

Fig. 1 Factors promoting implementation and challenges (Hemmer and Bagoly-Simó 2016,
modified, illustration: C. Pietsch)
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3 The Whole-Institution Sustainability Approach
at the Catholic University of Eichstätt-Ingolstadt
(Germany)

3.1 The Idea of a Sustainability Concept and Its Ten-Year
History

The Catholic University of Eichstätt-Ingolstadt (KU) was founded in 1980. It is
located in Bavaria approx. 120 km north of Munich. Currently, just under 5000
students are enrolled at the eight faculties of the KU. While the university places
its focus on social sciences and the humanities, it also represents a natural sciences
component with its Faculty ofMathematics andGeography. Already after the confer-
ence in Rio in 1992, KU students started initial efforts for making the university more
sustainable (Fig. 2).

In 2010, theKUUniversityManagement at the timedecided to introduce anoverall
sustainability concept by way of a whole-institution approach as a reaction to a joint
declaration made by the German UNESCO Commission and the German Rectors’
Conference (HRK and DUK 2010) and a conference of the national working group

Fig. 2 The Catholic University of Eichstätt-Ingolstadt on its way to a more sustainable university
(Hemmer and Limmer) (Katholische Universität Eichstätt-Ingolstadt 2019, p. 10, illustration: C.
Pietsch)
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on universities and sustainability (“AG Hochschule und Nachhaltigkeit”) of the UN
Decade ESD. This concept included the three action areas research, teaching and
environmental campus management that were all grounded in the guiding principle
of sustainable development. Objectives as well as short, medium and long-term
measures were formulated for each of the three action areas. In addition, the concept
also included a corresponding implementation strategy. The starting conditions for
the concept were favorable, as there were already different existing activities in the
fields of research and teaching andbeyond.Avery important stepwas tofirmly anchor
the topic of sustainability in the KU’s organizational structure with the help of this
concept. At the same time, a sustainable development coordinator was entrusted with
the coordination of the implementation process of the sustainability concept (carried
out as secondary function in addition to the position as Professor of Didactics of
Geography) with the support of a steering group. Since 2012, the KU has issued an
annual sustainability report (hhttps://www.ku.de/unileben/nachhaltige-ku/nachhalti
gkeitsbericht). In subsequent years, the KU was able to achieve almost all objectives
as stipulated in the concept and implement nearly all proposed measures. Several
years ago, the university has extended the number of action areas by adding three
additional fields: Governance, transfer and student initiatives & commitment were
added as additional action fields besides the existing areas of research, teaching and
campus management (Fig. 3). The decision to expand the focus to these six fields
of action is based on the scientific debate dealing with the transformation of higher
education institutions in connection with sustainability (KriNaHoBay 2017; HochN
(https://www.hochn.uni-hamburg.de/); Bauer et al. 2018) and has provenworthwhile
in practice, also in connection with sustainability reporting.

Between 2010 and 2020, the university’s continuous commitment in becoming a
sustainable university was rewarded with numerous awards (Fig. 2), including the

Fig. 3 The sustainability action areas at the Catholic University of Eichstätt-Ingolstadt (illustration:
C. Pietsch)

https://www.ku.de/unileben/nachhaltige-ku/nachhaltigkeitsbericht
https://www.hochn.uni-hamburg.de/
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title as UN Decade Project in 2013 and as exemplary place of learning for ESD in
2016, 2018 and 2019 in connection with the UN Global Action Programme ESD.
Furthermore, the KU bears the title ‘Fairtrade University’ since 2017. Between 2011
and 2014, the institution implemented an environmental management system [eco
management and audit scheme (EMAS)] and was awarded the EMAS certificate
and later on, in 2019, also the EMASplus certificate for its efforts. In 2019, the
KU’s overall sustainability concept was evaluated by external experts. The evaluation
confirmed that the KU was among the few higher education institutions in Germany
that served as a role model for consistently pursuing an overall sustainability concept
by way of a whole-institution approach. In Germany, the KU has the leading position
in the fields of EMASplus and sustainability reporting. Together with the University
of Applied Sciences Munich, the KU has founded a Bavarian university network in
2012 which has the aim of supporting other higher education institutions on their
way towards becoming more sustainable.

3.2 The Six Sustainability Action Areas at the KU

3.2.1 Action Area ‘Governance’

In order to be able to implement the topic of sustainability at a higher educa-

tion institution, different activities and initiatives must be carefully coordinated. The
task of coordinating these processes in a structured way is referred to as ‘governance’
(Bormann et al. 2018). This definition includes both organizational structures and
controlling complex processes.All groupswithin a universitywith their very different
skill profiles, perspectives and interests play an important role for the governance of
a sustainability process: university management, students, professors, employees in
research and teaching and administrative and technical staff. Often, these different
players have very different perspectives on the relevance of sustainable development,
the detailed objectives and the means that are pursued or are to be implemented in
this context or in view of the relevant anchoring of responsibilities in connection
with sustainability. This is why the coordination of all these positions is one of the
central tasks of such governance. Communication and consideration processes as
well as active participation are also important pillars in connection with governance.
It is of utmost importance to create necessary structures and allocate responsibilities
in order to effectively support the sustainability agents at a university.

At the KU, the above-mentioned whole-institution sustainability approach, the
appointment of a sustainable development coordinator and the establishment of a
steering group created an important framework for coordinating sustainability activ-
ities. The steering group is made up ofmembers from all KU faculties, administrative
departments as well as students. Since 2012, the Chancellor is the official contact
person for all sustainability matters within the university management. In 2014, the
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topic of sustainability was included in the development plan and later on also in
the KU’s guiding principles. The university management supports the process by
providing staff resources: In 2012, a part-time position for campus management was
established. In 2016, the university created a full-time position for the assistance of
the sustainable development coordinator, who was already granted a teaching load
reduction of 1 h in 2015. Furthermore, the sustainability initiatives are supported
financially in order to enable implementation of measures from the different action
areas. Currently, a ‘Green Office’ is being established following the proposal of
students in order to support student involvement and increase the visibility of the
sustainability topic on campus.

3.2.2 Action Area ‘Research’

In the relevant literature, the action area of research is divided into three

categories (LeNa 2014; Leuphana Universität Lüneburg and Ludwig-Maximilians-
Universität München 2018):

(1) Research as a social responsibility
Research that reflects its social and ecological impact with regard to its
conceptualization, implementation and results.

(2) Research for sustainable development
Research that can contribute to sustainable development.

(3) Sustainability research
Research that is oriented towards sustainability issues with regard to its choice
of topics, conceptualization, implementation and expected outcomes and that
explicitly seeks to contribute to solving sustainability problems.

At the KU, research category (1), which makes the research process itself the
subject of ethical and sustainable criteria in order to make these processes more
environmentally friendly and socially acceptable, is to date only rarely repre-
sented. Research categories (2) and (3) are predominant. There are quite a few
projects, including some large-scale third-party funded projects, in category (2)
that for example deal with climate and climate impact research, river restoration
and dynamization of floodplains as well as with migration issues and justice and
thus contribute to the field of sustainable development. Furthermore, there are also
projects that address sustainability issues directly, such as, for example, research
on sustainable financial systems, sustainable land management, sustainable tourism,
sustainable entrepreneurship, sustainable lifestyles and ESD. A number of these
projects have an interdisciplinary and transdisciplinary orientation with project part-
ners from different fields, such as municipalities, water resources authorities, nature
conservation authorities, tourism enterprises and schools. The majority of research
projects on sustainability at the KU is carried out by geographers. However, there
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are also researchers at all other KU faculties who work in the field of sustainability.
On average, 10% of KU research projects are explicit sustainability projects and
30% contribute to a sustainable development. The university is currently developing
indicators for the field of research (projects, publications).

From 2010 to 2015, there was an interdisciplinary research training group on
sustainability for environment, humans and society. The research results of the group
were published in a final volume (Altmeppen et al. 2017). The KU Center for Flight
andMigration and the KUCenter for Latin American Studies dedicate their research,
teaching and transfer practice to sustainable development. Currently, the KU plans
the establishment of a research-oriented center for sustainable development.

3.2.3 Action Area ‘Teaching’

Based on the UNESCO Global Action Programme ESD, the Federal

Ministry of Education and Research (BMBF) and the German UNESCO Commis-
sion passed the National Action Plan ESD (Nationale Plattform Bildung für nach-
haltige Entwicklung 2017) in 2017. This paper set down action areas, objectives and
measures for all fields of education including the higher educational sector. The aim
is to contribute to achieving the SDG 4 quality education, and in particular 4.7 ESD.
Today’s students will be the decision makers and change agents of the future—which
is why it is especially important to raise their awareness for the challenges connected
to sustainable development and enable them to actively participate in this develop-
ment. In this context, a firm, structural implementation of ESD in higher education
institutions is paramount.

At theKU, the interdisciplinaryMaster’s degree programESDwas conceptualized
as early as in 2010. The program is unique, at least in theGerman-speakingworld, and
trains future change agentswho are enabled to conceptualize, implement and evaluate
educational processes in ESD and carry out research in the field (https://www.ku.
de/studienangebot/geo-bne-ma). The interdisciplinary lecture series on sustainable
development, which came into being through dialog between the members of the
above-mentioned research training group, is offered at the KU since 2011. During
the last few years, the KU has added further modules and study specializations
on sustainability to its curriculum, e.g. in the subjects of Geography, Politics, Social
Work andBusiness andEconomics.Thedegree program inTourismand (Sustainable)
Regional Development has strengthened its focus on sustainability in 2019. Project
modules enable students to transfer sustainable innovations into the region. In field
trips and internships that are either completed in sustainable places of learning and
sustainable companies or are dealing with the topic, KU students get the chance
to broaden their horizon with regard to sustainability aspects. Furthermore, the KU
conceptualized a sustainability certificate worth 20 ECTS credits in 2019. It gives all
KU students the possibility to approach questions connected to sustainability more

https://www.ku.de/studienangebot/geo-bne-ma
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intensively and was very well received from the outset. In recent years, the KU has
been very active in the field of continuing education and professional development
and offers training especially in the field of university teaching methodology and
teacher training.

3.2.4 Action Area ‘Student Initiatives and Commitment’

Active involvement and student commitment is a driving force for trans-

formation on a university’s path to more sustainability. This becomes evident in
initiatives such as the international Green Office movement (https://www.greenoffi
cemovement.org/de/) or the corresponding German-speaking network ‘Netzwerk n’
(https://netzwerk-n.org/). Student initiatives can initiate and significantly advance
transformation processes. Interestingly, they are only rarely mentioned as an action
area at universities in relevant literature. The Bavarian project KriNaHoBay is the
only one to explicitly mention this action area (KriNaHoBay 2017, https://www.nac
hhaltigehochschule.de/projekte/).

At the KU, the “Environmental Department” (“Umweltreferat”) was already
founded around 1990 as an independent sub-group of student representatives at the
KU. Its members actively worked towards the KU becoming a more sustainable
university in the years following the Rio Conference of 1992. With a large-scale
project, they also contributed to increasing the awareness for sustainability within
the region. In the end, they did not succeed in transforming the university. However,
student initiatives dealingwith the topic of sustainability remained and started to pick
up pace again since 2008. In summary, it can be said that the students also played an
important role in connection with the KU agreeing on a sustainability concept (see
Sect. 3.1). They participated in drafting the concept and have been members to the
sustainability steering group ever since. The “Environmental Department” carries out
a number of own sustainability activities every year and participates in other initia-
tives, such as lecture series with representatives from professional practice, clothes
swap events, dance theaters on sustainable topics with actors from the global south,
sustainable Christmas markets etc. (Schöps and Hemmer 2018).

In 2010, students founded the association “ThinkSustainably!” (“DenkNach-
haltig!”) to address topics such as sustainability, social innovation and entrepreneur-
ship. The association is a platform enabling exchange between students and repre-
sentatives from society and the industry. It offers presentations and talks, discussion
rounds and workshops in regular intervals. Past workshop topics included ‘Agile
Management’, ‘Design Thinking’ and ‘Scrum’. A format on sustainable business
ideas is currently being planned.

In addition to these two initiatives, there are meanwhile five other student initia-
tives that are committed to the concept of sustainability and support corresponding
activities. In 2019, students founded the initiative “Students for future” and also the
respective student umbrella organization has intensified its activities in this field.

https://www.greenofficemovement.org/de/
https://netzwerk-n.org/
https://www.nachhaltigehochschule.de/projekte/
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3.2.5 Action Area ‘Campus Management and Operations’

The topic of sustainability became increasingly relevant within a higher

education context approx. since the 1990s, when legal regulations were introduced
that required universities to fulfill certain employment law and environmental criteria
in its operational practice. Since 1999, validated environmental management systems
such as theEco-Management andAudit Scheme (EMAS)gained increasing relevance
and determined responsibilities and an allocation of tasks as well as a controlling
system for sustainable processes. Currently, only around 5% of German universi-
ties have been awarded the EMAS certificate. The implementation of sustainability
and integration into operational processes at a university comprises many different
fields that are tracked by an environmental management system: Procurement, waste
management, mobility, facility and energy management, controlling, research prac-
tice, event management, employment relationships and communication (Technische
Universität Dresden, Hochschule Zittau/Görlitz 2018).

The overall sustainability concept of the KU that was drafted in 2010 already
set out the objective of being awarded the EMAS certificate. The certificate requires
comprehensive preparatory work and staff and financial resources that were provided
by the university management. The KU was able to successfully implement the
process and was awarded its first EMAS certificate in January 2015. In January 2019,
the Catholic University of Eichstätt-Ingolstadt was the only university in Germany to
be awarded the EMASplus certificate. This award also takes into account social and
economic aspects in addition to ecological criteria that play amajor role in the EMAS
certification. The EMAS process, which required drafting an annual sustainability
program with approx. 15 objectives, significantly contributed to the improvement of
sustainability at the KU. For example, the institution was able to save large amounts
of energy, all printing and copying stations now use recycled paper, waste separation
was optimized and the procurement process was adapted to take better account of
ecological and social criteria. Needless to say, not all fields have been optimized
yet: the university is currently reviewing the sustainability status of its canteen and
mobility processes. It took a lot of effort of a continuously dedicated environmental
management officer on campus to achieve the above-mentioned successes. In addi-
tion, the willingness of different groups within the university to actively participate
and contribute their ideas was and still is of utmost importance for the process.
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3.2.6 Action Area ‘Transfer’

The requirements of a higher education institution change over time along

with changes in society that take place very fast. In addition to their core responsibil-
ities of research and teaching, universities also increasingly assume additional tasks
as requested by society (Hochschule für nachhaltige Entwicklung Eberswalde 2018).
These activities are referred to as transfer activities and include interactions between
universities and actors from other fields of society, such as the industry, education
or municipalities. Transfer challenges scientific thinking and offers the opportunity
to advance and deepen science and research. This is a win-win situation because
science and academia can have a stronger impact on society and simultaneously gain
new impulses from practical fields. Transfer can take many different shapes.

At the KU, there has always been a substantial number of researchers who were
successfully engaged in transdisciplinary projects because of their subject specifica-
tion, amongst others from the fields of Geography, Applied Mathematics, Social
Work, Religious Education and Business and Economics. The projects increas-
ingly involved representatives from external professional practice in all stages of
the projects from planning to implementation and evaluation. Furthermore, the KU
offered teacher training courses in regular intervals. Since 2018, the field of transfer
was strengthened considerably when the university successfully acquired the third-
party funded project “Mensch in Bewegung” (https://mensch-in-bewegung.info/).
Over a period of five years, the project especially aims to develop ideas for improving
living conditions in fields such as sustainability, social engagement, mobility and
digitalization within the broader region together with the Technische Hochschule
Ingolstadt and in continuous exchange with the general public. The project team has
already hosted a number of interesting events, workshops, social innovation camps
and so-called ‘future workshops’ for different target groups. Furthermore, the KU
supports initiatives in neighboring municipalities that seek to increase their efforts
to become more sustainable.

3.3 A Look Ahead—The New Sustainability Concept

Since 2018, the university’s sustainability team has been revising and updating the
KU’s overall sustainability concept that was published in 2010. The three original
action areas (research, teaching, campus management and operations) have mean-
while been extended by another three fields (governance, transfer and student initia-
tives and commitment). The new concept was jointly drafted by all members of the
sustainability steering group in which all groups of the university are represented
(see Sect. 3.1). In 2019, the new draft concept was reviewed by external evaluators.
Their feedback and recommendationswere subsequently included in the new concept

https://mensch-in-bewegung.info/
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which is expected to be published in 2020. Main objectives of the new concept are,
amongst others, strengthening sustainability research and applying a more extensive
implementation of sustainability in the teaching practice in as many subject areas
as possible. In 2020, the KU will set up a Green Office that will support student
initiatives and commitment. Last but not least, the KU has the objective of becoming
a climate-neutral university within the next couple of years.

3.4 The University’s Contribution to Transformation
at Higher Education Institutions

3.4.1 Promoting and Inhibiting Factors for Transformation at Higher
Education Institutions

The developments at the KU offer a lot of potential for being transferred to other
universities. Drawing on the example of the KU, advantages and disadvantages can
be identified that can be said to promote or inhibit the transformation of universi-
ties in general. For example, a very favorable factor is the KU’s size. Being a small
university with approx. 5000 students and 120 professors, the KU has relatively lean
administrative structures and regular exchange between UniversityManagement and
KU members is the norm. Another beneficial factor is that the KU has decided to
involve the Chancellor in the coordination of sustainability matters, providing for a
direct connection to the University Management. The commitment of the University
Management also plays a decisive role in connection with how fast, intensively and
comprehensively the sustainability process is being advanced at the KU. This also
becomes evident in the results of the project KriNaHoBay (2017). Furthermore, the
KU is a successful example of efficient implementation of a university-wide overall
sustainability concept, which had the aim of continuously promoting sustainable
development by defining objectives and measures for the relevant action areas for
ten years already. Particularly noteworthy in this context is the consistent creation of
participatory structures (see Sect. 3.2.1) and an increasing degree of professionaliza-
tion. The fact that the KU is a Catholic university is also beneficial, especially in view
of the Encyclical Laudato Si, although it should be pointed out that the sustainability
activities were not initiated by the subject of Theology, but primarily by the subject
of Geography.

Inhibiting factors in the sustainability development process at the KU were the
changes within the University Management over the last ten years and other staff
turnover in important and responsible positions. As regards the fields of research
and teaching, it can be stated that processes of change in these areas are subject
to a certain inertia and thus require great commitment, initiative and persistence of
responsible players in these fields.

Without a doubt, the KU also serves as an illustrative example of how well a
jointly implemented top-down bottom-up process supports targeted implementation
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of such concepts at higher education institutions (see Sect. 2; Gräsel and Parchmann
2004; Fig. 1).

3.4.2 Work for the Network of Bavarian Higher Education Institutions

In 2012, the KU and the University of Applied Sciences Munich founded “The
Bavarian Network for Sustainability in Higher Education” (http://www.nachhalti
gehochschule.de) which emerged from the national working group “University and
Sustainability” (“Hochschule und Nachhaltigkeit”), an initiative of the UN Decade
“Education for Sustainable Development”. The aim of the network is to expand
and tighten the network of Bavarian universities and higher education institutions
in the field of education for sustainable development. Since its year of foundation,
the network hosts meetings two times a year and welcomes representatives from
universitymanagements, researchers, students fromall disciplines and administrative
staff from almost all Bavarian universities. Representatives from ministries, politics,
the industry and civil society are also invited to attend the conferences. These biannual
network meetings are held at different universities in Bavaria and address different
sustainability topics that are relevant in a higher educational context, such as ESD,
digitalization or university teaching methodology.

The network was already successful in reaching some political objectives, for
example the anchoring of the topic of sustainability in the higher education act and
the examination regulations for teaching degree programs. All Bavarian universities
benefit from the project KriNaHoBay (see Sect. 2) that was supported financially by
the Ministry for the Environment. Universities that have already gained experience
in the implementation of sustainability measures assist other universities that have
just started out on their paths towards becoming more sustainable. Since 2018, the
Ministry for the Environment has been subsidizing a project that concentrates on
training university lecturers with a particular focus on teacher training programs
(‘teach the teacher’). The effects of the project are monitored scientifically. Just over
50% of Bavarian universities have concluded a memorandum of understanding in
2019 inwhich they declared their willingness to increase their focus on sustainability.

The above development clearly shows that German, and in particular also
Bavarian, higher education institutions aremaking enormous progress when it comes
to sustainable development at universities. Universities have a special responsibility
in connection with transformation processes leading to a more sustainable society.
The example of the KU encourages other universities to persistently follow their path
towards more sustainability.

4 Conclusion

Due to their great social significance as educational institutions, universities play
an important pioneering role in the implementation of sustainability. Drawing on

http://www.nachhaltigehochschule.de
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the KU as an example, the previous remarks show a way towards becoming a more
sustainable university. Essential conclusions for a successful sustainable orientation
of a university aremulti-perspective approaches to copewith the interrelated complex
challenges. These include top-down measures and bottom-up initiatives on the one
hand and simultaneous processing of several fields of action (governance, research,
teaching, student initiatives and commitment, campus management and operations,
transfer) on the other hand, in order to achieve a whole-institution approach.

These steps must be consistently pursued in the years to come. Progress is docu-
mented in detail in the annual sustainability reports. In the future, it is planned to
accompany the path towards becoming a more sustainable university from a research
perspective and to compare the implementation successeswith those achieved at other
universities. In addition, continuously updated recommendations and challenges will
be formulated.
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Adaptation
in Organizations—A University’
Example

Hardy Pundt, Martin Scheinert, and Andrea Heilmann

1 Introduction

The societal impacts of climate change are diverse. Depending on which IPCC
scenario is taken as a basis, climate change will have repercussions that require the
development of sustainable measures to mitigate harmful incidents such as droughts,
floods, heavy storms, heatwaves, and other weather phenomena (Nakicenovic and
Swart 2000).The explanationwhyglobalwarmingoccurs and intensifies andwhat the
consequences of those rising temperatures are crucial in numerous fields of society.

Agriculture, forestry, water management, soil protection, urban and regional plan-
ning, energy provision, desertification, heat management in rural and urban areas,
melting of ice masses, the invasion of new species, traffic coordination, leisure—
there is hardly any societal nor economic sector that is not concerned with climate
change in a certain way. Therefore, it is essential to discuss climate change in poli-
tics, society, and sciences and to bring ideas, expertise and the latest insights of such
different groups together.

Climate change is a challenge for mankind, and therefore the main institutions
which teach young people facts, concepts and strategies to improve living conditions
on Earth, namely schools and universities must address this challenge. Universi-
ties have a public responsibility to inform society about facts and data on climate
change with reference to the Sustainable Development Goal (SDG) 13 (SDGKnowl-
edge Platform 2020). Furthermore, they should contribute to developing concepts,
strategies and concrete measures to deal with the problems arising from new climate
phenomena. Sustainable measures, however, can only be achieved if the relevant
stakeholders are involved, thus avoiding that solutions end up in the drawer.
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A second aspect of universities’ responsibilities concerning society is that they
themselves must turn into sustainable organizations. “A sustainable university is an
educational institution that trains global citizens in sustainable development, offers
relevant insights into societal challenges and reduces the environmental and social
footprints of its campus operations, empowers students and staff to act sustainably,
and makes sustainability a central priority” (GreenOfficeMouvement 2019).

One of the central mandates of universities is to educate students. Increasingly,
curricula are provided that concern climate protection, and/or climate change adap-
tation in particular. Additionally, universities have a mandate concerning research.
They can initiate and participate in projects that are related to (a) scientific founda-
tions of climate change, or (b) the development of concrete measures to support
climate change adaptation. Especially (b) concerns the ability of universities to
participate in both inter- and transdisciplinary projects.

This paper picks up both perspectives, universities as educational and as research
organizations, but will focus on the second aspect. An applied research project
serves as an example to explain universities’ role in coordinating a transdisciplinary
team of scientists and local authorities, towns, forest and agricultural administration,
districts, larger administrative bodies, in order to make suggestions on sustainable
and societally accepted climate change adaptation measures in a collaborative way.

2 Four General Aspects of Universities’ Engagement
in Climate Change Adaptation

Universities can provide significant contributions to the mitigation of negative, if not
harmful, consequences of climate change. Universities bundle expertise and knowl-
edge. Both have to be communicated to society to support an objective and scien-
tifically sound debate about climate change. In contrast to enterprises and political
parties or organizations, universities are open and independent organizations. This
makes them ideal partners in participating not only in pure scientific projects, but
also in those that aim at integrating science and “the real world outside university”.
Climate change adaptation is a field that requires amulti-perspective view of possible
threats and risks. In many cases it is not sufficient to look only at one single sector.
Instead, different sectors and their specific expertise are of vital interest. The integra-
tion of a range of perspectives, opinions, and goal-settings of various stakeholders can
ideally be managed by universities. Their interest to produce recommendations and
solutions that are independent from economic and financial interests, is a profound
advantage.
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2.1 Climate Change Adaptation as Educational Mandate

Even though the next section will discuss a project-based approach to climate change
adaptation, the fundamental mandate of universities to educate young people should
be stressed before. Education must include both teaching of scientific facts about
climate change, as well as intensive discussion of risks and threats resulting from it.
This must be done on a broad and scientifically sound basis in lectures and seminars.
Looking at the European universities’ landscape this can be observed. More and
more, complete programs on climate protection, and climate change adaptation are
provided. Table 1 gives only some selected examples of Master’s curricula that are
provided at EuropeanUniversities (Masterstudies 2019; Finadamasters 2020;Master
and More 2020; PdT 2020).

Apart from curricula that are specifically dedicated to climate and climate change
adaptation subjects concerning climate change are increasingly integrated into “clas-
sic” programs as well. Natural, technical, IT- and even societal and philosophical
sciences take up climate change adaptation as a subject in lectures, seminars and
research. They all aim at developing offers and solutions to mitigate the threats and

Table 1 Universities as organizations that have an educational mandate in terms of climate change
adaptation—examples of curricula with relationships to “climate” and “climate change”

Curriculum University Country

Master in Marine Science and Climate
Change

University of Gibraltar Gibraltar

Master in Geographic Information and
Climate Change

Swansea University United Kingdom

Master in Urban Environment,
Sustainability and Climate Change

University of Rotterdam The Netherlands

Master in Climate Change University of Barcelona Spain

Master in Disaster Risk Management
and Climate Change Adaptation

University of Lund Sweden

Integrated Climate Systems Sciences University of Hamburg Germany

Master of Climate Change University of Copenhagen Denmark

Master in Climate Change: Adaptation
and Mitigation Solutions

Polytechnic University of Torino Italy

Master Degree in Adaptation to
Climate Change

Paris-Saclay University France

Climate Change: Science and Impacts University of Dublin Ireland

Hydrologia, meteorologia i
climatologia

University of Poznan Poland

Energy and Climate University of Antwerp Belgium

Klimawissenschaften (Climate
Science)

University of Bern Switzerland
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risks on the one hand, and to prepare society, on the other hand, thus emphasizing
that adaptation is a fundamental challenge.

2.2 Climate Change Adaptation as an Organizational Goal
of Universities’ Policies

Universities have amandate to adapt themselves to climate change. LawrenceBacow,
president of the Harvard University, emphasizes this in a general matter that should
impact all universities as organizations: “At Harvard, we are acting on climate change
through research that occurs across disciplines and throughout the world; through
teaching and learning, by providing our students with the tools to confront this
issue for generations to come; and on our campus, by modeling an institutional
pathway to a healthier, more sustainable community (Bacow 2020). In such a sense,
universities have to turn themselves into climate friendly organizations, e.g. they
should search for sustainable ways to support the reduction of waste and emissions.
The consequence for employees and students is in the long or even short run a more
climate friendly behavior. Universities can, for instance, implement environmental
management systems (EMS). University EMS can help to avoid waste, to protect
water, to support the use of sustainable products and the provision of food resulting
from sustainable agriculture. Universities can do more in this field and try to reduce
carbon emissions and ensure that students, regardless of what they are studying,
understand sustainable development and the need for climate change adaptation.
Moving away from investments in fossil fuels, reinvesting in renewables, planting
trees on campuses are concrete measures that can be taken by universities (Mayo
2019).

2.3 Climate Change Adaptation as a Purely Scientific
Research Task

Another important field is the universities’ contributions to research in climate change
adaptation. Such research can occur in two formats. One opportunity is to set up
consortia that focus exclusively on science and scientific partners, e.g. universities
and research institutes outside universities. Such projects contribute to the enhance-
ment of theories and expertise in climate change adaptation. Such projects can
be distinguished from activities that follow the goal of cooperating with concrete
stakeholders.



Perspectives of Climate Change Adaptation in Organizations … 327

2.4 Climate Change Adaptation as Subject for Applied
Research

The close cooperation of universities with stakeholders in society can be summa-
rized under the term “applied research”. In such projects, scientists collaborate with
administrations, organizations, and/or enterprises to develop problem solutions that
concern different levels. Climate change adaptation can occur in a multifaceted way
in such projects. For example, universities can offer scientific expertise through
information about their latest findings. They can also play a role as coordinator or
moderator of teams that involve different partners. This can be done, for instance,
in the form of living labs. Such labs are “A kind of giant sandbox in which there
is the freedom to explore—creatively and collaboratively—the technological, envi-
ronmental, economic and societal aspects of sustainability” (UBC 2018). In such a
sense, a living lab is an ideal environment to discuss, develop and implement climate
change adaptation measures under comprehensive consideration of the goals and
needs of different societal stakeholders.

3 The University as Scientific Partner in Real-Life Planning
Procedures Which Aim at Climate Change Adaptation

3.1 Project Background: The University as Coordinator
and Facilitator

Within the frameworkof the “BebeR-project”, a pilot project to develop and assess the
vulnerability of a specific mountainous area with regard to erosion, various partners
collaborated to discuss problems that might arise from a variety of climate change
scenarios. The area that was investigated for the development of vulnerability assess-
mentmethods is the administrative district ofMansfeld-Südharz, situated in the south
of the German federal state Saxony-Anhalt. The area is dominated by agriculture and
forestry dotted with some small towns and villages.

3.1.1 Setting up a Transdisciplinary Geographical Database

Within “BebeR”, the set-up of a comprehensive spatial database was a crucial step
to enable scientists and various administrative partners to use the data from not
only one, but all relevant sectors. The database was established using Geographical
Information Services. They enable users to pile a great variety of spatial data layers
upon each other. These data come from all kinds of sources, e.g. agriculture, forestry,
water management, weather services, and more. Using the data, it was e.g. possible
to integrate data in such a way that areas vulnerable to soil erosion were identified.



328 H. Pundt et al.

These areas are especially threatened by heavy rainfalls. The latter are predicted
to increase due to climate change in future. The data were provided by a scope of
stakeholders. The analysis of such data layers led to maps that were provided by
an online and interactive map service developed during the project. The participants
always had the opportunity to look at the maps, to integrate datasets from different
sources, and to make comments so as to improve the maps. Furthermore, they were
enabled to produce new maps, using the numerous data layers. The maps, however,
were soon accepted as an ideal basis for discussion of problems considering varying
perspectives and scenarios. This way, the maps were appreciated as decision support
tools, on the one hand, and as a way to inform the public, on the other.

3.1.2 Defining Different Adaptation Options Based
on the Geographical Database

During workshops, the maps and different alternative measures to adapt to climate
change were discussed intensively. A prioritization of potential measures had to be
carried out, so as to find the most important and feasible measures that should be
realized in the pilot region within the next few months or years. The following list
mentions some of the options discussed:

• Reduction of soil erosion in agriculturally used areas.
• Change of the management of (small) rivers.
• Concept to deal with invasive neophytes.
• Adaptation of forest management.
• Improvement of disaster management (especially in conjunction with extreme

weather events).
• Change of administrative methods to include climate change adaptation in urban

planning.
• Adaptation of water provision and wastewater removal.

More and more, the focus of discussion was on problems in the field of riverbed
erosion and water management, coupled with the consideration of special interests
of farmers who cultivate land along the river. Buildings close to rivers, as well as
traffic (roads crossing rivers) close to the river can be endangered by erosion as well.
Therefore, two river catchments havebeen selected as exemplarywithin the “BebeR”-
project. The catchment area of the “Regenbeek” represents an area with partly high
riverbed erosion, which is caused by strong currents after snow melting periods
and/or heavy rainfall. Figure 2 presents the catchment area including a 3D-digitale
elevation model. Riverbed erosion can lead to the destruction of the riverbanks and
an unusual deepening of the riverbed. Mud flows can occur (as this already happened
some time ago, see Fig. 1), thus polluting villages. Furthermore, infrastructure (e.g.
roads, pipes) or buildings are threatened by the mud flows. Heavy rainfall can lead to
anomalous bank erosion. This is accompanied by extensive erosion of surrounding
arable land.
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Fig. 1 Due to heavy rainfall, surface erosion was reinforced. It resulted in mud flows which pollute
roads in a small town in the “BebeR” pilot area, the Regenbeek catchment area

Fig. 2 Topographic map and 3D digital elevation model of river catchment “Regenbeek”

3.1.3 Universities’ Roles

To develop solutions for erosion problems, the “BebeR”-project established a plat-
form for all relevant stakeholders. People from local and regional administrations,
farmers organizations, and politicians took part in workshops with the goal to find a
consensus on measures to mitigate the threats. The university had three roles within
this project:

• as project coordinator,
• as moderator,
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• as developer and provider of methodologies and software tools.

The role of facilitator was quite important as some stakeholders had conflicts with
others about the “best” adaptation measures. However, most participants appreciated
the role of the university as a helping hand to achieve hands-on results. An important
conclusion is that the participation of the relevant actors from different sectors and
administrative levels is a prerequisite to take actual decisions about the implemen-
tation of adaptation measures. The entire process from problem analysis to solution
and suggestions of measures needs an independent moderator.

The methodology developed during the “BebeR”-project promotes a multidisci-
plinary, cross-sector, and transparent approach, supported by the analytical capabili-
ties of Geoinformation services (Pundt et al. 2017). A further step in themethodology
is the evaluation and prioritization of adaptation measures. Such an assessment must
be based on a sound multicriteria evaluation method. In many cases not only one
decision on a specific adaptation measure has to be taken, because alternatives exist.
Deciding which option is best requires a prioritization of the alternatives that occur.
A multi-criteria evaluation of the different outcomes can contribute to generally
accepted measures.

3.2 Inter-sectoral, Transdisciplinary Decision-Making

Within “BebeR”, two approaches were chosen to support the development of climate
change adaptationmeasures. First, spatial data and geographical information services
were used to integrate spatial data from various sectors to identify vulnerabilities,
patterns and new insights concerning the suitability of specific sites and areas for
adaptation measures (as shown before). Second, a multi-criteria analysis was applied
to help in the prioritization of measures. The university provided methodological and
technical support in these fields.

3.2.1 Methodological Approach

As mentioned previously, climate change adaptation requires proper consideration
of the data, goals and specific views of different sectors. Integrating data, goals and
views can be a quite difficult task. A multi-criteria analysis is a tool to support such
complex, sometimes ill-structured decision-making processes:

In a situation where multiple criteria are involved, confusion can arise if a logical, well-
structured decision-making process is not followed. Another difficulty in decision making is
that reaching a general consensus in a multidisciplinary team can be very difficult to achieve.
By using MCA the members don’t have to agree on the relative importance of the Criteria or
the rankings of the alternatives. Each member enters his or her own judgements, and makes
a distinct, identifiable contribution to a jointly reached conclusion. (LDACMP 2020)

Figure 3 shows the methodological approach that was chosen within the BebeR-
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Fig. 3 From data to prioritized climate change adaptation measures using multicriteria analysis

project. The basic idea of this figure is from (IZNE2018), but it has been extended and
modified in view of the BebeR requirements. Based on the mentioned database and
the online mapping system, the relevant sectors defined their specific goals in terms
of the climate change adaptation measures. In a next step, the sector-specific goals
were discussed comprehensively based on the vulnerabilitymaps. Pros and conswere
highlighted. The discussion resulted in a multitude of measures that would help to
mitigate climate change threats. However, it was necessary to find consensus about
the measures that had the highest priority. To support prioritization of measures, a
multi-criteria analysis was proposed by the project coordinator. Such an analysis
helps to deepen the insights into necessities and limitations of every participant on
the one hand, and to prioritize measures based on a transparent method, on the other.
Measures to mitigate soil erosion in the Regenbeek-catchment were evaluated using
a specific software tool, called PRIMATE.

3.2.2 GIS-Based Simulation

Finding adequate sites for infrastructure or for buildings is a typical application field
of Geographical Information Systems (GIS).Within BebeR, the university’s role was
to set up the aforementioned online GIS tool to enable stakeholders to explore data
provided by the different sectors and to carry out spatial analyses aiming at producing
new maps of the investigation area. Among other aims, erosion rates were simulated
to identify areas that are explicitly endangered by soil erosion. This required the
usage of a specific model that was integrated as a GIS tool. One of the measures to
mitigate soil erosion identified by the project partners was a rain storage reservoir.
Project partners agreed that the detention of surface runoff in case of heavy rainfalls
would simultaneously reduce surface and riverbed erosion. To find out, which areas
were suitable for building such a reservoir, a GIS analysis was conducted to rule
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Fig. 4 Based on a GIS
analysis, large areas in the
Regenbeek catchment were
excluded for building a rain
storage reservoir

out unsuitable parts. Figure 4 shows areas that were excluded because they were
identified as being inappropriate for various reasons.

3.2.3 Multicriteria Analysis to Support the Prioritization of Climate
Change Adaptation Measures

A further step was the application of a multicriteria assessment tool to evaluate
potential measures to mitigate erosion. With this assessment tool a prioritization of
measures becomes possible. This tool is not presented here in its entirety due to its
complexity. However, the following matrix in Fig. 5 shows results of the use of a
software tool (“PRIMATE”) that considers criteria that were defined by the project
partners (Heilmann and Reinhold 2017). It determines ranks with regard to criteria
and their importance. These were discussed comprehensively during workshops by
all project partners. As a confirmation of the preliminary discussions on potential
measures and the findings achieved using the GIS service, the multicriteria analysis
resulted in the highest prioritization for the rain storage reservoir. In Fig. 4 the “F+”-
value in the first line of the right column (bold framed, the 5.264 marks the option
“rain storage reservoir”) hints at this result of the multicriteria analysis.

Taking both steps (GIS- and multicriteria analysis) into account, the next step
would be the implementation of the rain storage reservoir. The example shows that
the expertise in terms of GIS analyses and technology, as well as the multicriteria
analysis, came from the university. This expertise supported the process of finding
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Fig. 5 Result of a multicriteria analysis of potential measures to mitigate erosion in a small river
catchment

a consensus and simultaneously documents the prioritization in a transparent and
comprehensible manner. This was appreciated enormously by all project partners.
It can be interpreted as an important contribution of a university to achieve sustain-
ability of climate change adaptation measures, a field of high practical and societal
significance.

4 Conclusions

Climate change adaptation is a very complex and multi-faceted issue that is appreci-
ated highly in society. Universities as organizations can get involved in the develop-
ment of climate change adaptation measures in different ways. The goal, however,
is to integrate “science”, on the one hand, and stakeholders outside university on
the other, e.g. in so-called living labs, in order to develop sustainable concepts and
solutions. On the whole universities have (a) an educational mandate, they have to
(b) develop themselves into sustainable organizations and they must (c) develop new
expertise and methods for society outside universities to adapt to climate change in
a sustainable way. Universities should take up all these different roles. They should
actively advertise their competence not only in education, but especially in society at
large andmake known that they arewilling to facilitate transdisciplinary projectswith
stakeholders in local communities, towns, forest and agricultural administrations,
districts, larger administrative fields etc.

Acknowledgements Thank go to the Federal Ministry of Environment, Nature Conservation and
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Exploring New Technology’s Meaning
for a Sustainable Future
via Collaborative Science-Fiction
Prototyping: A Novel Method
for the Engineering Curriculum

Johanna Kleinen and Lisa Kurz

1 Introduction

Our society is increasingly facing the challenges of a volatile, uncertain, complex
and ambiguous world (Mack et al. Mack and Khare 2016) with wicked problems
(Rittel and Webber 1973). This new reality is characterized by economic, ecological
and social interdependencies, oftentimesmaking it hard to see how one’s own actions
can make an impact towards a desirable future. Issues like climate change seem too
complicated, the individual too powerless and knowledge barriers too high for any
single person’s engagement to make a difference.

To adapt and progress as a society, we often rely on new technology, without
realizing that the technology available to us is not fixed to a default by nature,
but a product of human engineers. It is up to them to devise effective solutions to
the right problems without creating new ones. This increasingly necessitates multi-
dimensional solutions, designed to fit the systems and human needs they interface.
To affect a future our society can thrive in, these also need to be sustainable and work
in alignment with the UN’s Sustainable Development Goals.

Universities today educate the engineers who will develop the technologies avail-
able to build our future. How can they teach the future-oriented, collaborative and
interconnectedway of thinking andworking needed to develop sustainable solutions?
How can they equip these individuals with tools and skills tailored to the entangled
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nature of sustainability challenges and necessary to reach out and create a desirable
future for our society?

There is a wealth of knowledge on making university operations sustainable (Leal
2009) and on integrating knowledge on sustainability topics into the curriculum (Leal
2018). Our research, however, focusses on building a bridge between the student’s
identity andpractices as buddingprofessionals aswell as conscious and active citizens
shaping the future of our society.

Science-Fiction Prototyping is a method used to generate research ideas for new
technology while considering their implications for people and society (Johnson
2011). It does so by guiding its users in writing and reflecting upon a “futuristic”
short story. This allows participants to jump to novel ideas, identifying new research
directions as well as interdependencies.

Originally, Science-Fiction Prototyping was “out-sourced” to professional
science-fiction writers or used by individual scientists to add to their own research
practice. It has also been turned into different formats, for groups of subject matter
experts (Kymäläinen 2015) and for Business Innovation (Wu 2013). However, Wu
notes that there is need for more educational material on the method as well as for a
refinement of structures and rules.

We developed a game-based intervention to address this gap: “Collaborative
Science-Fiction Prototyping” (CSFP) workshops about “the sustainable factory of
the future”, previously implemented for cross-organizational groups of researchers
and developers in an open innovation network organization. CSFP provides a recipe
for how to turn the telling of a short story into an easy, reliable and replicable process
and a truly collaborative effort.

Serious games’ primary purpose is not to entertain (Abt 1987), but to harness the
benefits which games and play provide, e.g. higher motivation, engagement (Rigby
2014) and creativity; like gamification, “the use of game elements in non-game
contexts” (Deterding et al. 2011). Note that games are formalized systems with
a goal, while play “is not tied to objects but brought by people to the complex
interrelationswith and between things that formdaily life” (Sicart 2014). The concept
of meaningful gamification reconciles this by using “gameful and playful layers to
help a user findpersonal connections thatmotivate engagementwith a specific context
for long-term change” (Nicholson 2015).

Our CSFP concept builds on this, aiming to create play through a storytelling
game. It adds to the existing knowledge by detailing a successful implementation of
this concept, which combines the motivational benefits of game-based methods with
future-oriented ideation and reflection on the connection between society and tech-
nology in one offering. For the application at universities, we adapted our original
format to fit a larger student group by substituting a card game for the facilitator-led
game. This study’s contribution is therefore twofold: The re-design of the SCFP
method, and the analysis of its test as an offering to introduce the topic of sustain-
ability into an engineering and technology management curriculum. Our aim is to
foster the intrinsic motivation, perspectives and skills enabling our future engineers
to develop the technology and systems for society’s sustainable future.
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2 Study Design

The CSFP method combines the SFP approach with game mechanics inspired by
the game “For the Queen” by Roberts (2019). It is one of the most prominent games
leading players in a collaborative storytelling process: Every player in turn has to
answer a question and the next player has to build on the previous contributions with
their answer. In this way, a shared understanding of imaginary places, people and
problems is created, taking on a dynamic of its own.

In “For the Queen”, the questions are printed on cards and drawn randomly. For
our purposes, it was important for a clear story to emerge, so questions based on
those used byWu (2013) were sorted into 8 phases (“The Seven Point Plot” by Algis
Budrys (Johnson 2011) plus an extra step focusing on technology). In addition to
this, questions with the function of increasing the immersion into the imagined world
were added.

In our previous work, the questions were posed and order was enforced by a
facilitator (“game master”). This smoothed and optimized the story’s flow, allowing
us to fluidly tailor the questions to the emergent input from the participants as well
as to set the atmosphere. The biggest change in this study was the substitution of
this person with question cards and written instructions. This was done in order to
allow hosting several 5-person groups in parallel to fit the offering into the univer-
sity’s operating mode, with one to two instructors per course offering. Also, further
exercises to bridge the gap between science-fiction story and real-world realizations
were added.

This offering was tested with 13 master’s students of technology management
and engineering specializations at Stuttgart University. They must take part in 3–
6 practical courses as part of their studies. These usually last two hours and are
intended to connect their theoretical studies to real-world applications. We offered
the workshop in November 2019 as one of these, however, scheduled for seven hours.
12 students chose this offering and another one was allocated to it. They ranged from
21 to 27 years of age, 85% of them being male and 15% female. The majority was
studying technology management (77%), but mechanical engineering (15%) and
energy technology (8%) were also represented. Because technology management
students have to complete more of these courses, this cannot be said to be indicative
of different amounts of interest in the offering.

Data was collected using mixed methods. In order to capture the information-
dense storytelling process, it was recorded on audio, transcribed and analyzed using
inductively generated categories. This approach was chosen because this was the
first, explorative instance of using this format. To evaluate how the students received
the offering and perceived its connections to sustainability, a quantitative survey was
conducted at the end of the workshop. Here, participants rated how given statements
applied to them on a scale on one (“applies completely”) to six (“definitely does not
apply”), with the additional option of “I do not know”.
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3 Results and Discussion

The outcomes of this study can be divided into four areas: The adapted design of
the method, the effect of the design changes (as analysis of the audio tapes), the
evaluation of the format’s reception by the students (as analysis of the survey) and
the resulting guidelines for practitioners interested in using the method.

3.1 Workshop Design

The workshop’s structure is depicted in Table 1. Its main features are the skill-
building, what-if, storytelling and implications blocks.

Skill-building serves the purpose of familiarizing the participants with the story-
telling game mechanic1: One person answers one question, the next person the next
question while building on the answer of the first, and so on. It also familiarizes the
participants with one another, building trust.

Once the participants know how to tell a story, they determine its subject. For
this, they develop a “what if”-scenario for the sustainable factory of the future.
Selecting from awide array of image and text prompts (including the UNSustainable
Development Goals), they identify shared interests and discuss possible “what if”-
questions as the basis of a future world. Framing the task in this way encourages
curious, imaginative and playful exploration.

During the storytelling, the questions are divided into eight phases:

• “In a future world” builds a shared vision of a world, characterized by the chosen
“what if”

• “Influenced by a technology” dives deeper into how the sustainable technology
works and impacts the people and society

• “Lives a person” introduces a protagonist through whose eyes the rest of the story
is viewed

• “With aproblem”poses that the “what if” creates not onlygoodbut also a challenge
in the protagonist’s life

• “He/she tries solving the problem intelligently and fails” leads to a first proposed
solution

• “The situations gets worse” explores the consequences of that failed first attempt
• “And reaches a climax” pushes the story to an extreme, exploring both positive

and negative outcomes before deciding on a final course of action
• “At the end, stand the consequences” steps further into the future, reflecting on

how that situation played out.

Each question is printed on a separate card, which the students draw in a fixed
order.

1Similar to how the LEGO© Serious Play© method uses skill-building.
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Table 1 Workshop structure

Step Content

Introduction • Introduce instructor(s)
• Explain your “why”
• Goal of the workshop offering in the context of engineering studies
• Core idea behind science-fiction prototyping as a method
• Reasoning behind using it to develop ideas for the sustainable factory of the
future

• Divide students into groups of 4–5
• Explain that groups will be led through the workshop mainly by following
printed instructions but that the instructor(s) will be available for questions
throughout and check in between steps

• Hand out first instructions: To (in their groups) state their subject of study and
how well they know each other

Skill-building • Hand out cards for skill-building exercises to groups
• Skill-building l: “Erik”
• Goal: To practice the storytelling game mechanic
• Instructions explain the mechanic and cards facilitate the telling of one day in
the life of an imaginary fellow student called “Erik”. They build on common
experiences of students and should stay realistic

• Skill-building 2: “James Bond”
• Goal: To practice stretching your imagination in a story and the building of a
mental image of new technology

• The cards ask questions following the scheme of abasic “James Bond” story,
focusing on the villain’s and spy technology

What if? • One wall of the room serves as an “inspiration wall” (prepared in advance):
Here, you po st printouts of:

• News or journal articles, tweets, etc. concerning futuristic technologies/ latest
breakthroughs and concepts which relate to the areas of:

• Sustainable production and economy
• Novel factory and production techno logy
• Human factors in factory work and engineering o f the future
• Futuristic megatrends
• Articles about Science-Fiction genres, particularly those with implications on
sustainable approaches (e g Solarpunk, Hopepunk, Cli-Fi, Thingpunk)

• Concept art from Science-Fiction worlds respect copyright)
• Every participant browses wall and takes two of these elements from the wall,
which most appeal to them, then presents them to their group

• Based on this input, the group discusses which premise to build the future
world for their story on. Not everything needs to be incorporated, it does not
need to be directly related to the elements, often the >3rd idea is the most
interesting keep it as specific as possible formulate it as a “What if”-statement

• Facilitators check the “What-if statements to see if they are specific enough

Storytelling • Hand out storytelling cards to each group: the participants answer the
questions

(continued)
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Table 1 (continued)

Step Content

Implications • Still in their groups, the participants silently write research questions of
interest based on the story they explored onto past- its and share them
afterwards in the group

• Each participant develops one project idea from these, which they would most
like to start now

Sharing • The groups briefly present their stories to each other

Stations • Optional: Take break and recommence with energizer
• The groups are dissolved and four new groups are randomly formed, each one
as signed to one table

• At the tables, different stations are set up with these tasks:
• Sketching the blueprint of a piece of technology from their story (individually)
• Writing the diary entry of a person working in/for their sustainable factory of
the future, starting with “18th November. So, today something happened at
work, that I didn’t expect… “(individually)

• Mapping out a timeline of how one of their future worlds came to be (as a
group, using post-its)

• Discussing how to fix what was wrong with one of their future worlds (as a
group)

Reflection • Facilitators guide discussion between whole group regarding their work with
the method

Wrap-up • Feedback round, good-bye and evaluation survey

After the storytelling, participants are asked to consider which aspects of their
imaginary world would be interesting to study and to write down these “research
questions”. After sharing them with each other, everyone develops one final idea for
a research project theywouldmost like to engage in. This connects the science-fiction
storytelling to their current life as an aspiring engineer or technology manager.

3.2 Effects of Design Changes

Aside from its application to the engineering curriculum at a university, the novelty
of this offering lies in the redesign as a card game and the addition of further exercises
in the last workshop part.

The premise was that no facilitator is needed to pose the questions to the group.
Analysis of the audio tapes confirmed that the groups were indeed able to understand
and follow the written instructions without such guidance.

Removing the facilitator and the strict upholding of the game mechanic allows
for dynamic exchanges, similar to improvisational theater’s “yes, and…” method.
This allowed one group to spontaneously take their world to a place the participants
would not have reached without their interaction, e.g.:

Person 5: “If the communication center breaks down,we’ll have a real problem…”
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Person 6: “But just as in old movies, someone will have an old satellite phone or
use a phone booth.”
Person 7: “And then your giraffe2 can call you.”
Person 5: “Yes, because it’s from the first generation, they still have that
functionality.”
Person 4: “And they are keeping them, because they are so cute, you don’t throw
them away.”
Person 7: “And for sustainability reasons! You don’t throw them away, you use
them. When they’re broken, you recycle them and take every part out.”
Person 6: “And cobbled together like patchwork … and you can see it’s first
generation from the yellow color. Because most are yellow or blue, because they
are cobbled together from different robots.”

This type of emergent storytelling energizes a group and unlocks the group’s
creativity. Because it is unpredictable, however, the game’s mechanic was imple-
mented to formalize such interactions.

Group A completely abandoned the rule that each question is answered by one
designated participant with the power to decide. Instead, they collectively discussed
each question. This led to the common pattern of behavior in which a few group
members talk the most and make the decisions. This group stayed at a superficial
and cerebral level. They related the prompts from the question to previous knowl-
edge more than any other group, both regarding Science-Fiction, current discourse
regarding sustainability issues and content of their university courses (e.g. “Now
we’re at Blade Runner status.”, “I know that’s already possible, my friend has a PhD
in biochemistry.”).

More than the other groups, group A talked in first person plural (e.g. “if we had
the solution, we could make real money”). When the prompts instructed them to
choose a protagonist, they did, but never considered that person’s perspective, e.g.:

• Person 1, reading the question from the card: “When does he/she notice for the
first time, that this represents a problem for them?”

• Person 2: “When did we first notice this?”
• Person 3: “… we already noticed it.”

As a result, collaborative storytelling did not take place. Group A still devel-
oped a vision for a sustainable factory of the future which they got invested in, and
considered its implications. They discovered unexpected societal consequences of
their technology, like groups B and C. Therefore, personal learning has taken place.
Yet they did not equally tap the brainpower of all team members nor experience
the effect sustainability-related challenges can have on individuals: “These stupid
person-questions, for real. This is about the sustainable factory”.

An interpretation of why this happened is connected to the very nature of play
and games: The students in group A performed a task they were given as a university
assignment: to answer a set of questions on cards. This was not voluntary and they

2A giraffe-shaped robot from a visual prompt that was picked from the inspiration wall.
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completed it as quickly as possible. Games as systems of rules can be executed
regardless of whether the participants want to do it or not. Play, though, can only
occur voluntarily (Carse 1986; Huizinga 1949). Deterding (2012) described play as
“the open-ended recombination of behaviors and meanings in a safe space of ‘as-
if’ and ‘what if’” and this is what the method attempts to channel. However, these
play-centric benefits are only reaped if “play” takes place. The experience of this
group implied that they did not “play”. In contrast, group C, which spent the most
time immersed in storytelling, actually referred to the task as “a game”, perceiving
themselves to be playing.

Groups B and C also -at times- deviated from the strict storytelling structure and
branched out into discussions. In contrast to group A though, they always returned
to the structure after one aspect was discussed and they upheld the decision-making
power of the person whose question it was. For example, either the person with the
question would ask for the others’ input (e.g. “Do you have an idea who could also
be on the losing side?”) or the others would address clarifying questions to them:
“Will these also be constructed by the AI?”. The answers given by the one in charge
of the question were accepted as “real” and fixed, reacting to it with statements like
“Oh, it’s getting worse and worse.”

Moreover, groups B and C referred to the imaginary world they were creating as
though it was real: “ As soon as he leaves the factory, there is a big park and, a little
to the right, the factory has a larger lake. There is a bench, which he actually likes to
sit on quite a bit.” They made little use of the subjunctive, in contrast to group A.

Both groups spent more time on the storytelling than group A and added more
depth to the storytelling than specified in the instructions. They chose to name their
protagonist of their own accord. Group C even requested additional material: “We are
starting to need a map of the galaxy” and they considered multi-sensory aspects of
their world: “What does it sound like, when anAI laughs?” and reported experiencing
losing track of time, a testament to their engagement with the task.

To aid with this kind of immersion into the world of the fiction, a facilitator
serves two important purposes: Enforcing the storytelling mechanic, and setting the
foundation for the desired atmosphere by tailoring the questions and how they are
framed to the individual group dynamics, which stabilizes the method.

Most participants are not used to being allowed to weave an imaginative story.
This is something they address among themselves: “We need to do this seriously.3”
Group C explicitly gave themselves the permission to follow their impulses several
times:

• Person 4: “I think we’re answering the questions a little too excessively, well,
more excessively than it is.”

• Person 5: “Probably.”
• Person 6: “Probably it’s not bad, then it’s becoming a story.”

They also stated: “we can think a little more sci-fi” and “well, it’s science-
fiction…”. A facilitator can reassure and push them here.

3German: “Seriös”, meaning seriously with strong connotations of respectability.
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The last part of the workshop consisted of four extra tasks:

• Sketching blueprints of the sustainable factory technology aimed at encouraging
the participants to think about how the futuristic technology might actually work.
It predominantly resulted in sketches of the core process of the factory, not the
technology itself. Every sketch contained labels providing explanations but the
design and workings of the technological components were not detailed further,
only their function.

• Writing diary entries explored what would result from changing the participants’
perspective from third person to first person, i.e. stepping into the shoes of affected
people and seeing the science-fiction world through their eyes. The outcomes
included:

– Describing the main plot challenge (before and after its resolution) through the
eyes of the affected (54%)

– A previously undiscussed solution for the main challenge (8%)
– A technology-focused production challenge connected to the main plot that

was not mentioned previously (8%)
– New social aspects resulting from the sustainable technology not mentioned

before (8%)
– Exploring a side story (23%)
– 62% contained expressions of hopes and feelings.

• Developing a time-line for the realization of their sustainable factories of the future
was aimed at getting the students to think about how to make their future world
possible. Overall, the participants stayed on a high level, yet all cases included
one extra step with details not included previously.

• Discussing how to fix the main problem inherent in the imagined sustainable
factories did not yield new insights and was perceived as repetitive.

3.3 Evaluation: Results of the Survey

Toassess how the participants received the offering, a surveywas conducted at the end
of the workshop. The students rated whether they agreed with a range of statements
on a six-point Likert-type scale in which the one was “applies completely” and
6 “absolutely does not apply”. This survey analysis is divided in four parts: The
first, regarding its aspects as a university teaching method; the second, its perception
regarding sustainability-related aspects; the third, its effects as a collaborativemethod
and, finally, its effects as an innovation method.

The CSFP offering was well received as a teaching method: When asked whether
they would recommend the format, 62% scored it a one (agrees completely) and
the rest either a two (23%) or three (15%). 65% agreed completely that they would
participate again (with a different selection of topics, if necessary), with the rest
divided between a two (31%) and a three (15%).
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Furthermore, 85% of the participants completely agreed that they could actively
participate, and 15% answered with a three. 92% completely agreed that their
previous knowledge sufficed to actively participate and also that the requirements of
the format were achievable for them, while the remaining 8% scored it a two. This
shows that the instructions were clearly understandable and followable, as well as
that the format was active instead of passive. Participants also stated that the format
was more fun than other teaching methods (92% completely agree) and they felt
that the majority of participants were engaged in the work (46% for each—one and
two—; 8% chose three).

In contrast to this, only 54% of the respondents agreed completely that the subject
of the format interested them, with 31% following at a two and 15% at a three. Their
answers regarding sustainability-related aspects were also mixed: The participants
also positioned themselves between a one and three with regard to the question “The
format sensitizes one for the subject of sustainability”. 46% completely agreed that
the format sensitizes you for the subject. “Through the format, I gained new insights
into the topic of sustainability” and “The format activates me to engage with the
topic of sustainability beyond this format” received replies ranging from one to four,
with no clear preference.

62% of the participants completely agreed that the format enables interdisci-
plinary cooperation (with 15% scoring a two and 23% a three). On top of this,
54% completely agreed that the format creates a frame within which one can talk
about societal challenges (with 38% scoring it a two and 8% a three). This is impor-
tant, because sustainable challenges are interconnected and thus one needs to create
interdisciplinary and even shared technological and societal solutions for them.

Nevertheless, only 23% of the participants completely agreed that the methods
employed within the format would be fruitful for their (future) work. Still, the
majority of 62% scored it a two, and only 8% agreed with three. This might be
related to their rating of the question whether the format expanded their professional
skills, from which no clear picture emerges: Here, the responses ranged from a one
(8%) to a five (23%), two and four both received 15% and the majority of 38% chose
an agreement of three out of six. The participants seem to be unsure whether using
CSFP to create visions for the sustainable factory of the future would be relevant
for their future work and skillset. Verbally, the students expressed that they did not
believe that the topic of sustainability was relevant for their studies currently but, in
their opinion, definitely should be. Therefore, there is a discrepancy between the skills
they think they need in order to be successful at university or to find employment,
and the skills they think they need in the world of the future, where sustainability
will be highly important.

To evaluate the collaborative effect of the method, the students were asked how
much they agree with three statements: Whether the format enables making new
contacts, whether the group grows together during the format and whether a feeling
of community develops during the format. All participants either completely agreed
or scored their agreement a two. Naturally, successful collaboration forges groups
together. Still, not every in-class work group enjoys their cooperation. This decidedly
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positive result is in line with the known community building effect of games and play
(Bowman 2010; Caillois 1958).

Participants alsomade new contacts and said that the skill-building exercises acted
like “teambuilding, but not awkward”, because they very naturally built on universal
shared experiences of students. The participants filled them with fragments of their
own experiences in which the others could recognize themselves.

Lastly, CSFP also attempts to foster innovation, because it considers sustainable
science-fiction technology.One prerequisite for collaborative innovation to take place
is to exchange ideas. All participants completely agreed that they were able to share
ideas openly and without reservation. This high level of trust is a sign that the format
managed to establish a safe space.

The next important aspect is that new ideas often emerge when previously discon-
nected knowledge collides; therefore, being exposed to a variety of new and different
ideas is conducive to innovation. When asked whether the format provided insights
into manifold ideas and thoughts, 46% agreed completely and 54% agreed with a
two out of six. Furthermore, 23% completely agreed that the format offers them
inspiration through the ideas of others, with the majority of 69% agreeing with a two
and only 8% with a three, suggesting that the format provided an environment for
innovation.

In addition to this, innovators need tools and structures to develop their ideas.
We asked the students whether our methods provided an inspiring possibility to
think about things in a new way. The response was predominantly positive, as 31%
completely agreed, the majority of 46% agreed with a two and 23% with a three.
Finally, the students assessedwhether the format enables them to develop particularly
creative ideas, whichwould not have been created in prevalent teaching formats: 62%
completely agreed, 31% agreed at a two and 8% at a three.

Summing up, the evaluation of the format showed that card-based SCFP is suitable
as a teaching format, as well as a collaborative innovation method. Its application to
introduce sustainability-related topics into the engineering curriculum needs to be
discussed in more detail: It sensitizes participants to the topic and creates engage-
ment with it through the groups investing time and energy into their own idea and
seeing it play out in a story. It also allows the students to generate tangible ideas
for research projects they could tackle in the present in order to create a sustainable
future. However, the survey results and verbal feedback showed that such an isolated
offering is hard to fit into the mental framework of their studies, i.e. how does the
topic relate to the rest of their curriculum and to the challenges they will face in the
work force?

3.4 Guidelines for Practitioners

Wederived a set of guidelines for practitioners interested in incorporating themethod
into their ownwork, based on the above analyses of both audio recordings and survey
results.
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Fig. 1 The critical points for steering the participants’ freedom

CSFP’s main challenge is to balance the participants’ agency with achieving a
reliable result. Giving the students freedom in how to tell the story opens up space
for surprising discoveries. Thesewill feelmore profound and owned by their creators.
However, without sufficient structure, the method will not work reliably, and is in
danger of yielding empty talk. The largest part of the structure is upheld through
the inspiration wall, the question cards and the instructions. Still, the instructor’s job
is to monitor the groups’ progress and intervene if necessary. If there are multiple
groups of five, the instructor must keep an overview and be prepared to intervene at
the following points (see Fig. 1):

1. Encouraging the participants to think “science-fiction”, stretching their imagina-
tion, after skill-building one

2. Letting themexplore several different options for a “what if”-statement, involving
all group members

3. Keeping the “what if”-statement narrow
4. Making sure that the groups take the perspective of their protagonist
5. Checking that the protagonist’s problem is relevant for the future world
6. Reminding the participants that stretching their imagination and considering

human factors is the goal; also, enforcing the storytelling mechanic in case
discussions start to dominate.

4 Conclusion and Outlook

Overall, the CSFP method provides a suitable first point of contact to intro-
duce sustainability into the engineering and technology management curriculum.
It enables students with little previous knowledge to open their minds, to create and
explore a collaboratively generated science-fiction story revolving around sustain-
able factories and to reflect the thought experiment.We did not evaluate the creativity
of the generated ideas. Instead, we prioritized learning about interconnected nature
of sustainability challenges and tapping into the participant’s intrinsic motivation to
engage with the topic as its output.
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The participants accepted the CSFP method well, both as an offering in their
curriculum and as a collaborative innovation method. They identified it as an active
and inter-disciplinary format and the majority would attend it again.

However, it was difficult for the participants to connect the sustainability content
with the rest of their studies. We therefore recommend embedding CSFP into a
larger context: It can easily be expanded by adding a phase for literature/inspiration
research, reflection of how the chosen what-if would influence each of the Sustain-
ableDevelopmentGoals, role-play scenarios and physical prototyping activities. One
could also repeat the steps with different content; by varying the input via the inspi-
ration wall, different sessions could be held, centering on different UN Sustainable
Development Goals, technology fields, roles of the protagonist or domains within the
Sustainability Innovation Cube (Hansen et al. 2009). Augmenting the sketching and
timelines can be coupled with classes from construction design and project manage-
ment, or business model generation. Therefore, it would be an ideal tool to include in
project-based learning approaches. Expanding the format beyond the boundaries of
the engineering faculty, it could be used to bring together students from all disciplines
to work on multiple aspects of one future world; inviting participants from outside
the university could connect the students with players from industry and politics.

CSFP enables the participants to engagewith the topic of sustainability in a playful
and creative way, while still yielding usable insights. This is an important way of
changing the perception of sustainability-oriented technology development in our
future engineers’ minds: To experience it as opening up new creative opportunities
to shape the world according to a new paradigm, instead of viewing it a barrier
imposed by policy makers to hinder innovation. The students learn to create mental
pictures of possible futures they want to live in. And only what you see, can you
create.
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“The Value of Mixed Teaching Methods
in the Context of the Sustainable
Development Goals—An Evaluation
of a Compulsory Course Using
the Example of a Large Group
of Students”

Nadine Husenbeth and Merle Katrin Tegeler

1 The Sustainable Development Goals

The first earth summit was held in June 1992 with 178 participating countries in the
city of Rio de Janeiro (Brazil). The countries came together to develop the Agenda
21 which had the goal to produce a global cooperation for sustainable development
in humans and climate (United Nations Department of Public Information 2019). For
example, the agenda included sections to save global resources and the strengthening
of disadvantaged human groups (Mccammon 1992). In 2000 the millennium summit
decided unanimously on the millennium agreement. This agreement includes eight
different millennium development goals (MDG) to reduce extreme poverty by 2015.
The main goal was to minimize the group of people who live below an average of
$1.25 on a daily basis (by half). This was achieved before the deadline of 2015,
even if the agreement did not have legally binding mechanisms for regulations. The
economic growth before 2015 in countries like china, who have a high population
density, could be the reason why they reached the goal earlier. In 2012 the united
nation conference of sustainable development decided the start of a new duty to
achieve a bigger frame of sustainable development. They called it the sustainable
development goals (SDG) which should be built upon the outcomes of the Agenda
21 and theMDG’s. In 2013 they built a task force of 30members for the development
of these goals. 2015, after a three years’ preparation process the sustainable devel-
opment goals were implemented in the Agenda 2030. This agenda included 17 main
goals and 169 lower goals, which cover factors like the reduction of world hunger and
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optimization of climate politics (Federal Government 2018). The sustainable devel-
opment goals cover five key messages, which were agreed upon between Germany
and the European Union. Germany focuses on humans, the planet, prosperity, peace
and cooperation. To this day the SDG’s are supervised as well as advanced by the
“High-level Political Forum on Sustainable Development” and the “Division for
Sustainable Development Goals” (DSDG).

1.1 Key Factors of the SDG’s

Some key factors need to be achieved before the implementation of the SDG’s can
be successful. For the start, people need to know that the SDG’s show overlapping
between each other (Gaffney 2014). An example would be economic growth and the
focus on new innovations. Both SDG’s have a different definition but the investment
in one of the SDG’s also grants progress in the other. Another key factor is the
deadline of the goals. The SDG’s are included in the Agenda 21, in which the lower
goals are meant to be achieved till 2030 (Griggs et al. 2013). Besides that, people
need to watch the increasing population in the world. By 2050 there will be nine
billion humans living on our planet. Such a population needs to be regulated in order
to save the planet. For this reason, we need to see the SDG’s not only as a finish line
but also as an urgency (Robert et al. 2005). Furthermore, the people and the politics
need to change their actions and behaviors. Also, the global markets need to work
on the goals of the SDG’s. Success will be in cooperation instead of competition.
To compare and save the results of the efforts from every single country, the High-
level Political Forum on Sustainable Development collects and evaluates the given
data (Federal Government 2018). Countries are not allowed to falsify or beautify
their results and need to pay attention to the regulations which were agreed upon in
the Agenda. Most importantly the lower goals need to be clearly defined. Gaffney
(2014) stated in his article some options of boundaries for lower goals. For the SDG
named “clean water and sanitation” it could be an option to reduce global water drain
to 4000 cubic kilometers in a year. As a final remark it should be noted that every
country needs to engage in cooperation to develop a sustainable future for our world
population and the planet.

1.2 German View on the SDG’s

After the federal government decided in 2015 on the SDG’s in Germany, they
published 2017 the pamphlet “German Sustainable Development Strategy” as a first
action plan (Federal Government 2018). This pamphlet, updated 2018, works as a
summary on how to act on a regional basis across the country. The next German
report will be published in 2021. Next to this report the High-level Political Forum
on Sustainable Development holds a conference every single year. In the report 2021,
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Germany wants to show their progress concerning the SDG’s and what the next goals
are for the future. Besides the country’s internal strategies, the federal government
also engages on an international level in the progress of the SDG’s. The Ministry of
environmental issues and the ministry of developmental issues started the initiative
“Partners for Review” to cooperate with international representatives of the science
community aswell as the economic community andmanymore. The initiative should
ensure the implantation and monitoring mechanisms of the SDG’s. For this year the
focus of Germany was on the SDG of equal treatment of the genders and the inclu-
sion of every human being on national and international level (Federal Ministry for
Economic Cooperation and Development 2019).

The SDGs thus form a core element of international and national policy against
climate change and in any case need to be integrated into academic teaching in
Germany. In order to achieve this, different teaching methods of the good practice
event were established. In the following, these four fields will be explained in more
detail.

Field 1: Basics (disciplinary—receptive)
One of the earlier approaches to learning theories is John B. Carroll’s (1989) model
of school-based learning, which assumes that knowledge is taught in a disciplinary
and receptive way. In this model he distinguishes five different variables which are
necessary for success at school. The first three refer to the time a learner needs to learn
knowledge, the remaining two describe variables related to learning success. Carroll
refers to the time it takes a learner to learn a particular course, to the extent that it
is sufficient to master it successfully, as the “aptitude”. A high “aptitude” assumes
that under the best conditions (motivation, explanation, etc.), the learner needs very
little time to master a particular topic. A low aptitude assumes that the learner needs
more time than the average under best conditions. “Opportunity to learn” is the
second variable in Carroll’s model and refers to the time a learner has available to
learn a particular subject. If this variable is related to today’s university life, it can
be assumed that students have too little time to learn and therefore the stress level
of these students increases (Töpper 2016). “Perseverance” describes the motivation
variable in Carroll’s model and refers to the length of time a learner is willing to
learn. It is the shortest of the three time variables and refers to a learner’s ability to
learn, minus the time during which he is unwilling to learn. The variable is based on
the theory of operant conditioning by B. F. Skinner (Iversen 1992). Skinner describes
as a supporter of behaviourism that living beings acquire behaviour better if they are
either rewarded or punished for it. If this is now applied to the present day, it can be
said that students have a higher motivation to learn if they can get a good grade for it
or if theywant to avoid a bad one. The fourth and fifth variables in Carroll’s model are
“quality of instruction” and “ability to understand this instruction”. The two variables
are difficult to separate in this model because Carroll does not really describe how he
defines the quality of the statement. However, the example of a lecture can be used
to explain this very well. Carroll describes that the quality depends on the clarity of
the task. If the task of the respective lecture is clear to the student and he can work
on the required material for preparation, he needs less time to understand the learned
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material. However, if the quality of the materials or that of the lecture is poor, the
student needs longer to learn the knowledge. Carroll emphasized in his model that
the student must be explicitly told what he has to learn and how he has to structure
the workload so that he has optimal conditions to acquire the knowledge. Nowadays
it is often discussed whether lectures are still a good way to pass on knowledge. It
is often said that the more complex the lecture is, the less students understand the
material to be learned (Bender 2019). In addition, the question arises as to whether,
in the course of digitisation, the presence of students on site is still relevant or can
be newly implemented through online courses.

Field 2: Consolidation (disciplinary—reflexive)
This field is mainly concerned with the teaching method in seminars. The structure
of a seminar is often similar to school lessons, therefore the Offer- and Use-Model
by Helmke (2008) can be used as an explanation. According to Helmke, the offer
is defined in such a way that knowledge is presented to the student in class. This
knowledge is processed and reflected upon together with the lecturer. The lecturer
defines goals and demands on the student, but also gives the student a framework in
which he or she wants to use the material. The variable of benefit is described in such
a way that the student can expand and reflect on his knowledge in the seminar as well
as outside of the seminar, if they want to. Students should learn better in this way,
as they have to teach and develop knowledge themselves. The benefit variable of the
offer and use model is also supported by psychological motivation theories. The fact
that students can choose what they want to use for learning and what they do not want
to use increases their intrinsic motivation (Deci and Ryan 1993). It is also important
to note here that students’ self-determined learning is enhanced by learning methods
such as the seminar. Self-determined learning is an important intrinsic motivation
for successful knowledge absorption (Ryan et al. 1990).

Field 3: The extension to inter- and transdisciplinary knowledge Examples of
this would be courses of study that have different subject combinations, such as
business psychology or business informatics. In this way, students from two different
basic courses of study come together to acquire a greaterwealth of knowledge through
the exchange of knowledge. Psychological theories speak here of knowledge expan-
sion through training of neural networks (Braun 2013). The basic knowledge that the
students have acquired in their basic courses of study is passed on and at the same
time new knowledge is acquired, which leads to an exchange of experts. In the theory
of neural networks it is described that knowledge is best stored when it is linked to
existing knowledge (Ritter et al. 1991). Our brain works even more efficiently if old
networks can be eliminated. This is known in science as synapse elimination and
describes the destruction of old knowledge stores to create new ones (Frey 2017).
Students in courses of study that are combined from transdisciplinary areas often
do not need some sub-areas from their basic studies any further and can thus clear
out existing knowledge in the brain to make room for new neural connections. Eric
Kandel (Kandel and Bischoff 2012) describes this form of knowledge optimization
in his book. He assumes that by reducing neural networks, new ones can be created.
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Fig. 1 Four dimensions of academic teaching (Source: Bellina et al. 2018)

Field 4: The Emergence Room as a Source of Innovation
This field is mainly concerned with the reflection of jointly acquired knowledge.
Once again, the focus is on students from business psychology or business infor-
matics. Then it becomes apparent that these students gather their knowledge from
different basic studies. This collected knowledge then forms a new knowledge base
and should be reflected. Reflection is the most important term here. Only by talking
and discussing about existing knowledge can people build up a new treasure trove
of knowledge (Sosa 2009). In many fields of research this is already done with
“think tanks” and “knowledge hubs” in order to find new problems and to solve
them (Bellina et al. 2018). However, such measures not only stimulate knowledge
transfer, but also creativity and problem analysis (Medvetz 2008). This helps students
to develop competencies in and alongside teaching (Kuhn et al. 2016). In this field,
the focus is not only on the pure extension of basic knowledge, but also on the
improvement of fluid and crystalline intelligence. These two types of intelligence
are based on Raymond Cattell’s two-component theory (Kleinheinz et al. 2019) and
describe factual intelligence (crystalline) and fluid intelligence (fluid). Crystalline
represents the pure knowledge that a student will acquire about life, and the fluid
properties in turn are mutable (e.g. flexibility, creativity) (Fig. 1).

2 Good Practise: The Seminar Sustainable Management
at the University of Bremen

Since 2001, the seminar Sustainable Management has been firmly anchored in the
curriculum of the Bachelor of Economics at the Bremen University. Generally, the
objective of this course, which is mandatory for all students, is that students are being
offered theoretical rationales for describing, understanding and analysing corporate
actions and communication on the sustainability topic. For that purpose, the course
provides the historical background of sustainability as well as its different meanings
and justifications for it such as a societal as well as a corporate understanding of
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sustainability. Building on an economic understanding of sustainability, a resource-
oriented framework is developed which contrasts the traditional efficiency-oriented
model. As contradictions arise due to contrasting efficiency and sustainability, strate-
gies onhow todealwith contradictions are developed.Due to the highpolitical, social,
economic and ecological actuality, which means the adaption of the 2030 Agenda,
providing for a shared global vision towards sustainable development for all. The
SDGs were engaged in the main topic in summer semester 2018.

3 Learning Outcome of the Seminar “Sustainable
Management”

Figure 2 shows the way in which the learning outcomes of the seminar “Sustainable
Management” are structured.

The seminar aims to impart specialist knowledge to the students on the one hand
and to open up space for personality and competence development on the other. For
the transfer of knowledge, approaches of Research-Based Learning are used, which
essentially influence the tasks of theWorking Packages. In the previously introduced
Fig. 1, this type of learning is located in the “Field 1: Basics” and “Field 2: Consol-
idation” and “Field 3: The extension to inter- and transdisciplinary knowledge”. So,
students should acquire specific basic knowledge about sustainability issues, espe-
cially about the SDGs, and they should be enabled to identify, evaluate and classify
current social developments in relation to the Agenda 2030.

Fig. 2 Learning outcome of the seminar “Sustainable Management”
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In addition, the required basic knowledge on sustainability issues is tested in
form of an electronic exam. This can be essentially described as learning by repro-
duction. This type of academic teaching offered onemajor advantage for the Seminar
“Sustainable Management”: in the past, it has repeatedly occured out that working
in groups confronts students with a high degree of coordination, which often leads to
problems of cooperation. This can have an impact on the final grade. For this reason,
there is a Working Package with an individual achievement in form of an electronic
exam that can influence the group result both positively and negatively.

4 Structure of the Seminar “Sustainable Management”

A total number of 334 students attended the course and completed it successfully.
Even though there was a large number of participants, the aim was to use a mix of
different teaching methods to enable the students to develop a deep, comprehensive
and sustainable understanding and knowledge of the SDGs. Tomeet this requirement,
the course was structured as followed (Fig. 3).

During the event, students were invited to attend blended learning and present
seminars. The student’s total examination performance consisted of four Working
Packages during the semester. In three out of four Working Packages the students

Fig. 3 Structure of the seminar “Sustainable Management”
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were asked to work in groups of four to five students, while anotherWorking Package
was an individual achievement in form of a mandatory electronic exam.

The event was coordinated by the lecturers via a special learning environment
provided and developed by the “Virtuelle Akademie Nachhaltigkeit”, a third-party
funded project of the Chair of Sustainable Management at the Bremen University.
This learning platform made it possible to apply different teaching methods in the
Working Packages, inwhich the studentsworked in groups, and thus give the students
different and innovative tasks.

Task Example 1: Explanatory Video and scientific poster

The groups were asked to create an explanatory video and scientific poster for a
special SDG. In order to be able to work on this task, the students had to deal inten-
sively with the SDGs and the German Sustainability Strategy in order to understand
the individual goals and their context. The resulting explanatory videos and scien-
tific posters were of exceptionally high quality in terms of content and form. For
this reason, individual videos and scientific posters were exhibited and presented by
the students during the “Sustainability Day of the Bremen University” in 2018. A
stand was set up for each SDG and supervised by a group of students. This allowed
interested people to exchange information with the students and discuss the specific
SDGs.

Task Example 2: Thinking out of the box-creating future scenarios

The groups were invited to think about the future, especially life in 2030. For this
purpose, students were asked to develop future scenarios for three overarching
themes: packaging and hygiene, sharing economy and tourism. The goals of the
SDGs as well as their potential and achievability by the year 2030 should be consid-
ered. Digitalization, technological progress and social change will fundamentally
change Germany and its economy in the coming years. Scenario constructions claim
to describe possibilities of future development, which can occur with a certain prob-
ability. Based on the fact that the 17 goals for sustainable development claim to
actively shape the future, students should actively deal with the possible develop-
ment trends up to the year 2030 and identify the potentials, challenges and barriers.
The development of future scenarios seems to be the right tool for such a discussion
of content.

Task Example 3: Peer-Feedback

In a further Working Package the students were confronted with the Peer-Feedback
method. The Peer-Feedback is a method of supporting independent learning and
dealing with one’s own texts and those of others, in which a student gives feed-
back to a fellow student. Normally a Peer-Feedback includes corrections, opinions,
suggestions and ideas from the feedback partner (Schulz and Arnodl 2013). This task
refers to the future scenarios developed in a previous Working Package. To enable a
more in-depth discussion of another topic, the groups had to write a peer feedback
on a topic that was new to them.
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Summarizing, these types of tasks aim to enable a different approach to teaching
content and thus create incentives for new ways of thinking among students. The
aim of the tasks is not only to impart specialist knowledge to the students, but also
to enable them to independently answer and reflect on scientific questions and tasks.

5 Evaluation of the Seminar “Sustainable Management”

The evaluation of the seminar took place during the course via the learning platform in
form of three scaled questionnaires, which were linked to the Working Packages and
a further questionnaire with free text answers. Table 1 shows a part of the evaluation
of the free text answers.

The in-course evaluation of the seminar “Sustainable Management” leads to the
conclusion that students are confronted with an initial extra workload as soon as
they have to deal with an exam-relevant format such as the seminar. Despite this, it is
generally apparent that the students felt comfortable with the way in which academic
teaching was carried out. Especially the combination of present seminars, blended
learning and group work is perceived as helpful and goal-oriented to deal with the
topic of sustainability and in particular SDGs.

The different task types of the Working Packages were essentially seen as chal-
lenging and innovative. The evaluation of the free text answers nevertheless showed
that the students had difficulties with peer feedback. It should be considered here
that the students are in their bachelor’s studies and were confronted with such a task
for the first time. Nevertheless, for the future, it should be ensured that students need
good and close guidance on the procedure in order to be able to fully exploit the
potential of the peer feedback method.

Also, the evaluation of the free text answers shows that although there is a consider-
able additional coordinative effort due to the groupwork, the groupwork is perceived
by the majority as helpful when working on the Working Packages, since several
perspectives, opinions and knowledge are combined and discussed. The results of
the group work are described by the students as being of higher quality. This is also
clear from the distribution of the marks. For example, 81% of the students finished
with a grade of very good or excellent (Table 2).

It has been shown that the intensive theoretical and practical examination of
SDGs has a positive influence on the students’ understanding and view of the subject
of sustainability. (Table 3) In this context the seminar contributes to the develop-
ment of ESD. ESD plays a major role in achieving the SDGs (UNESCO 2017).
“ESD is holistic and transformational education that addresses learning content
and outcomes, pedagogy and the learning environment. […] What ESD requires
is a shift from teaching to learning. It asks for an action-oriented, transforma-
tive pedagogy, which supports self-directed learning, participation and collabora-
tion, problem-orientation, inter- and transdisciplinary and the linking of formal and
informal learning.” (UNESCO 2017, 7)
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Table 1 Tabular evaluation of the free text answers of the students

Tabular evaluation of the free text answers of the students

Focus on content Structure of the seminar

Learning with and about the SDGs:
• The discussion on the SDGs was for me
personally the highlight of the event

• When dealing with SDGs, the current
problems and contradictions in the economy
became obvious, because even the most
efficient use of a resource is eventually
exhausted

• Although one always thinks that Germany is
committed and, in many ways, further ahead
than other countries, I have noticed that it
will also be difficult for Germany to achieve
these goals

Workload:
• The tasks were sometimes very complex and
difficult to complete in time and completely
recorded for deadlines

• It was only a pity that some interesting topics
were addressed, but the time was too short
and limited to bring discussions to a close

• Having to concentrate on a single exam is
much less stressful and easier

Sustainability Day and Penal Discussion:
• One of the things I learned at the
Sustainability Day was that there are now
even projects in which entire cities are being
built up sustainably. I was not aware of this
before and I was also very interested

• It was also very instructive to learn about the
internal regulations that exist in
organisations in order to orient themselves
towards sustainability

Group Work:
• The group work made it possible to develop
qualitative views and perspectives that often
do not even occur to you

• The processing of the work packages
required a certain degree of organisation and
coordination

• Furthermore, the learning ability in the group
was much higher than if one had only sat in a
lecture

Treadmills, areas of tension and decision
premises:
• The learning sessions on Salutogenesis were
perceived as inspiring

• I will also remember for a long time the
wrangling of the decision premises and the
now-for-now and now-for-then decisions in
this context

Working Packages:
• Through the electronic exam as well as
group work, I have developed a constant
learning process

• The Working Packages made it possible to
deal more intensively with the individual
topics and thus acquire much more
knowledge

• Peer review is a great method, difficult but
full of new insights

• I do not consider peer review to be suitable
because the students are not trained to give
each other feedback

Therefore, ESD can be seen as an integral part of high-quality education, which is
an element of the concept of lifelong learning. While university teaching is usually
characterized by a high degree of abstraction, the SDGs, as a practical example,
provided a good access for students to approach the topic of sustainability. This
enables a learning process that allows students to develop sustainability competen-
cies and thus contribute to the implementation of the SDGs (Table 4). Overall, the
students state that the structure of the course allows an in-depth study of the topic of
sustainability.
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Table 2 Overview of grade distribution seminar “Sustainable Management”

Table 3 Working on practical examples of SDGs has put me in a position to relate the theoretical
principles of sustainability
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Table 4 The reflection on the individual progress of knowledge was helpful

6 Conclusion

All in all, the question remains which added value has been created for students,
teachers and universities through the way in which knowledge is transferred in the
seminar as presented here.

It can be assumed that the four dimensions of academic teaching presented at the
beginning of this paper has come into being in most courses of study and disciplines
as a result of the interdisciplinary and socially oriented topics. The four dimensions
of academic teaching are divided into the way knowledge is transferred and the
disciplinary structure of knowledge.On the basis of this, a four-fieldmatrix is created.
These fields have been designated according to the didactic possibilities and learning
outcomes (Bellina et al. 2018).

If one classifies the seminar into the four-fieldmatrix, the following picture occurs
(Fig. 4):

The presented course has a classical lecture character and in addition an online
seminar part. The starting principle of the lecturer is economic science and there-
fore the location of the seminar is also clearly disciplinary. The field of sustain-
ability is addressed within this course via the economic focus and especially the
SDGs. The learning taxonomy is clearly focused on the basics with a recep-
tive/transmissive teaching and learning format. The seminar offers transdisciplinary
approaches through the structure, the work with and about SDGs and innovative
task formats. Through this transdisciplinary exchange, which has a receptive char-
acter, new and innovative thought patterns can emerge among students and relevant
sustainability competencies can be developed.
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Fig. 4 Structural picture of the seminar “Sustainable Management” in the four-field matrix

The momentum for ESD has never been stronger. Global issues require a shift
in lifestyle and a transformation of the way people around the world act and think.
Education systems, as well as university teaching, must respond to this need by
defining relevant learning objectives and learning contents. (Federal Ministry of
Education and Research 2017) For this reason, it seems particularly useful for
students to deal with the SDGs as a practical and comprehensible framework for
the topic of sustainability. Through their structure, SDGs offer students good access
to sustainability issues and enable larger cohorts to work on this topic as a whole.
All in all, it is not only a matter of merely conveying theoretical facts, but also of
enabling students to deal with social developments independently and in a reflective
manner.

The implementation of such a teaching format can be regarded as ambitious.
Essentially, it will probably require a fixed anchoring both in the curriculum of the
corresponding program of study and a permanent personal responsibility. Overall, it
is possible to bring the entire cohort of a mass study programme into contact with
the topic of sustainability.

This article shows that it is possible to implement education for sustainable devel-
opment and the SDGs in academic teaching. In addition, the different teaching
formats in the event allow amultifaceted examination of the SDGs. The practical rele-
vance of SDGs in particular has shown that this knowledge is deeply rooted among
students (Table 3). Building on such a basic course, the four dimensions of academic
teaching can be further filled with courses, providing students with comprehensive
specialist knowledge of the SDGs and promoting personal competence development.
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“Evolution of Knowledge Sharing
of Education for Sustainable
Development in the Digital
Space—Insights from Two Research
Projects”

Jonas Joachims and Katharina Lingenau

1 Introduction

Society still faces a major challenge in terms of sustainable development. Numerous
UNESCO programmes and the formulation of the Sustainable Development Goals
have created a great awareness of global problems. Nevertheless, there is still little
knowledge of solutions and changes in behaviour. Universities as research and educa-
tional institutions have the task of preparing society for the challenges of sustain-
able development and of creating knowledge with which these challenges can be
met. Besides all the complexity of this task, there are other developments that are
changing society, such as digitalization. This also confronts universities with new,
complex challenges. How sustainability and digitalization can be brought together
in university teaching, which challenges this poses to teaching and what digital ESD
can look like, will be described in the following, by example of two case studies.

2 Overview Over the Embeddedness of ESD in German
Higher Education

Since the declaration of the UNESCO Decade of Education for Sustainable Devel-
opment in 2005, it has been a globally defined goal to anchor ESD in all areas of
education. However, ten years were not enough to establish sustainability as an inte-
gral part of education. The Decade was followed by the World Action Programme
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in 2015. With five concrete fields of action, the educational goal was to be further
advanced, existing ESD projects consolidated and new ones created. As a result,
exciting and diverse activities and concepts have been developed during this period,
but the big goal—a systematic integration of ESD in education and training—has
still not been achieved (Michelsen 2016). And so theWorld Action Programme 2019
ended with another follow-up programme: ESD for Sustainable Development Goals
(SDG) (2020–2030).

But even if the big goal (ESD is integrated in every field of education) is still
far away from being achieved, there are very big differences in the grade of the
implementation of ESD in different educational sectors. For example, while great
progress has been made in early childhood education in integrating ESD, German
higher education is still lagging behind. In 2009, only about 2% of Germany’s nearly
3 million students were reached by courses with a sustainability focus (DUK 2009).
Although about 2000 different projects have been developed in Germany within the
UNESCO Decade of ESD, the German higher education landscape is still far from
becoming an ESDmainstream (Michelsen 2016). The same applies to the worldwide
integration of ESD in curricula and research activities of universities.

Since 2015, the “Institut Futur” in Berlin has been conducting national monitor-
ings of ESD in Germany. The overarching goal is to collect and describe a differenti-
atedpicture of the anchoringofESD inGermany, the implementationof theUNESCO
World Action Programme and the implementation of the German National Action
Plan on Sustainable Development. The progress in the individual areas of education
is regularly documented via document analysis (e.g. examining the existence of the
topic of sustainability in university development plans or the integration of this topic
in study programme plans) and expert interviews. For the higher education sector,
the Institute comes to the conclusion:

…that for the broad concepts of sustainability and sustainable development a significant
increase can be recorded in the documents analysed, whereas pure educational concepts such
as environmental education or education for sustainable development are only marginally
found in the selected documents of the higher education sector. Thismeans that further efforts
are needed at all the levels examined in order to further advance the goal of comprehensively
anchoring ESD in the higher education system. (Etzkorn and Singer-Brodowski 2017, p. 6)

These assessments were also made by the experts interviewed by the Institute. In
addition to the issue of sustainability, universities are confronted with a variety of
socially relevant topics such as diversity or digitalization. Moreover, approaches of
ESD, such as interdisciplinarity, are confronted with the current characteristics of
a course of study. All this means that the higher education system is moving only
slowly towards sustainability, even though the pressure from politics, science and
society is growing (Etzkorn 2017).

In addition to the current World Action Programme on ESD, the UN adopted the
SDGs at the end of 2015. As part of Agenda 2030, 17 SDGs were drawn up and
assigned with 169 sub-goals. The declared goal of the SDGs is to achieve sustain-
able development in developing and industrialised countries by 2030 (UnitedNations
2015). The Goals cover a wide range of complex social, ecological and economic
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challenges and address them in a solution-oriented manner with very concrete objec-
tives. Here too, the relevance of ESD as part of the fourth objective “Qualitative
Education” of the SDGs is emphasised. Compared to the concept of ESD, the SDGs
are attributed several advantages by the expert community: For example, the SDGs
serve as a common frame of reference for individual efforts to promote sustainable
development (Ahel and Lingenau 2020). Additionally, the unique design (clear visu-
alisation of the objectives in a striking tile form, catchy icons and different colouring)
is also highlighted as particularly helpful. These forms of presentation offer a lot of
orientation and at the same time create a feeling of difference and integration (Müller-
Christ et al. 2017). Thanks to their unique role in society, universities are able tomake
an extremely important contribution in the sense of SDGs, just as in the UNESCO
programmes on ESD. Through teaching and learning, students are given the skills
they need to develop solutions to achieve the SDGs. At the same time, young people
are encouraged,mobilized and networked to implement the developed solutions. And
at the research level, universities also support the integration of SDGs into society
by providing appropriate knowledge, methods, technologies and innovations and by
researching solutions for concrete developmental problems. Published in 2017, the
study on the integration of SDGs in the German education system conducted by
Müller-Christ et al. (2017) comes to similar conclusions: SDGs are rarely integrated
in universities. Innovative teaching methods and future-oriented content are often
neglected in favour of attracting third-party funding and publications.

In summary, it can be seen that the transformation of the higher education system
to ESD has not yet been achieved. Sustainability is often still seen as competition and
not as a complement to other socially relevant issues. The complexity of the topic
itself also makes integration in teaching, studies and organisational structures more
difficult. The consideration of ESD and SDGs requires new ways of teaching and
learning at universities and thus calls the system itself into question. Although the
studies show that the German higher education system does not yet meet the goal of
ESD, it is also clear that some progress has been made: More and more federal states
are anchoring ESD in their education plans, new interdisciplinary study programmes
are emerging and new, innovative teaching formats are being developed (Michelsen
and Wels 2017).

3 Characteristics of ESD for Teaching in Higher Education
Settings

The following section aims to outline the characteristics of ESD. Not only is ESD
a wide ranging field of research, its special thematic orientation also impacts the
way ESD has to be taught in higher education. The main characteristic of ESD is
its diversity. Stemming from numerous—partially very different—fields of research,
ESD has formed itself around the last turn of the millennium from, inter alia, ecolog-
ical sciences, research concerning the global transition, socio-ecological studies
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and human ecology. The main element all of these former independent fields of
research have in common is the long-term perspective on observed incidents (Vils-
maier and Maier 2017). Consequently, ESD-related topics are never going to be
covered conclusively as Scott (2016) points out. They furthermore are characterised
by social processes of learning, which generally follow the objective of improving
the living conditions through an infinite joint negotiation between people. This social
dimension is also stressed by Schneidewind and Singer-Brodowski (2015) who state
that ESD’smain concern is supposed to encourage learners to deal with societal ques-
tions and improve the personal ability to recognise and perceive important topics in
this respect. Teaching ESD therefore is strongly concerned with the constant creation
of spaces for simultaneously questioning and shaping aspects of the social, ecolog-
ical and economical dimensions of everyday life. With respect to the cross-sectional
nature of ESD, the mode of teaching in German higher education is strongly depen-
dent on staff. This means that the scientific background of teaching staff strongly
influences the thematic direction of lectures, research or student projects. This can
be evaluated ambivalently, as the findings of a nationally funded project concerning
sustainability and its integration into the German higher education system suggest:

1. a positive consequence is the creation of multiple thematic connection points
with other scientific fields, bearing the potential for synergies and dissemination
of sustainable principles, while

2. a negative consequence of a certain arbitrariness of the topic also has to be
mentioned (Hoch N 2018).

One major challenge of including transdisciplinary perspectives in one single
approach to ESD is according to Müller-Christ et al. (2015) the oftentimes dilem-
matic relationship between decision principles. The challenge of dealingwith contra-
dictory success principles has to be overcome in order to be capable of acting in a
sustainable manner—with this also being valid for researching or teaching ESD-
related topics. A practical example from the context of businesses is the relation-
ship between sustainability and efficiency, with the former limiting the latter and
the latter being the, at least in past and present times, main driver for economic
activity. Acting between conflicting poles induces researchers and practitioners to
reinterpret the original meaning of terms, leading in above example to a concept like
eco-efficiency, which streamlines sustainability to become an economic rationale of
“ever-increasing profits while reducing resource consumption as best as possible”
(ibid.).

Teaching in higher education has to face this challenge and find ways to incorpo-
rate the characteristics of ESD in approaches to knowledge transmission. Successful
ESD enables learners—regardless of specific topics—to

1. identify dilemmatic relationships between concepts, terms or premises of action,
2. to cope with their contradictory nature, and
3. to find ways to integrate both poles on the same level of meaning (Müller-Christ

2014).
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Table 1 Educational approaches towards ESD

Educational approach towards ESD Degree of involvement of learners

Education about sustainability Knowing facts and figures about certain topics of
sustainability

Education in sustainability Active involvement in understanding the scope and
interdependencies of sustainability as a whole

Education for sustainability Critical and reflective ability to discover opportunities for
transformation towards greater sustainability, constant
development of new capacities in relation to changing
economical, ecological of social environments

Own illustration following Sterling (2001)

This ability to view questions from a multitude of perspectives, integrating these
perspectives and finding ways to transform systems towards increased attention
concerning sustainability is one main outcome of successful ESD, be it in higher
education or other settings. In addition to above discussion, the thoughts of Sterling
(2001) offer an insightful typology of teaching and learning ESD. The author distin-
guishes between education about sustainability, in sustainability and for sustain-
ability. While education about sustainability only aims to transfer factual knowl-
edge from lecturer to learner, education in sustainability reaches further and has
the objective of more active learner-involvement in order to support greater overall
understanding of sustainability. Education for sustainability however has an even
wider, thus also more ambitious, transformative focus in encouraging the adop-
tion of principles, ethical dimensions and values of sustainability. In this respect,
successful ESD, as in above definition by Müller-Christ (2014), has to reach the
level of educating for sustainability in order to enable students to take transformation-
oriented perspectives in their respective fields of ESD. This requires teaching envi-
ronments capable of developing critical and reflected capacity-building (Barth and
Burandt 2013) (Table 1).

With these inherent contentual challenges of transmitting ESD in mind,
the following part will take a closer look on additional obstacles of teaching
sustainability-related topics in a purely digital setting.

4 Challenges of Transmitting ESD via Digital Methods

In trying to transmit the transformation-oriented and in its complexity oftentimes
contradictory field of ESD, lecturers have to overcome a significant amount of obsta-
cles solely from a contentual standpoint. As soon as teaching concepts are supposed
to be digitised, a new set of challenges emerges. The following paragraph is going
to showcase the most relevant of these.

First of all, the transfer of learning content from a classroom to a digital setting
requires quite logically a few organisational and technological circumstances. In
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this context, this means for example a powerful technological setup, be it server
capacities, hardware and appropriate software. Furthermore, teaching staff capable
of and willing to deal with technologically driven questions is a crucial prerequisite
(for a comprehensive overview over requirements for successful E-Learning see
Davis 2004). These structural factors aside, the transfer into digital and media-based
approaches to teachingpose other challengingquestions to both lecturers and students
involved.

Euler andSeufert (2005) speak of a shift of responsibility from lecturer to students,
implying that in a setting where learning materials are provided electronically and
students have the obligation learn autonomously, the lecturer clearly lacks control
over the learning process and the intensity of engagement. In E-Learning, all activity
is reliant on the individual in the first place. Even if techniques and forms for collab-
orative learning are designed and the technological requirements of conducting these
are met, the individual learner still has to find and uphold motivation to start and stick
to a certain course (Shephard 2004). Consequently, and due to the fact that learning in
“e-contexts” is in many facets different from traditional learning in lecture contexts
(Euler and Seufert 2005), students have to be familiarised with being self-reliant
and –paced in their respective learning processes, with lecturers transitioning more
and more to the role of learning coaches, who intervene in case of problems or
moderate students through courses (Barth and Burandt 2013). According to practical
experiencesmade by Israel (2018)who states that in a digital context, students have to
repeatedly be reminded of the overall aims of courses, this can be achieved through
a clear link between tasks and desired learning outcomes, or the usage of struc-
tured reflections, where students have the obligation to evaluate their own learning
progression. Practical constraints like these, meaning that lecturers have to structure
and scaffold E-learning courses quite differently than conventional lectures, equal
additional challenges for people involved. A seriously planned E-learning course has
to be clearly defined with respect to desired learning outcomes, the outline of the way
students are supposed to reach these learning outcomes and measures for success
monitoring and quality management prior to the start and without the possibility of
adjustment on the fly (Dittler 2017).

Since 2011, the Virtual Academy of Sustainability (VAS) aims to face above chal-
lenges and transforms sustainability-related lecture contents to digital lectures with
subsequent electronic assessments. Through an at the time state of the art approach to
producing, designing and distributing online learning materials concerning a variety
of sustainability-related topics in a purely digitalmanner, the project lead to numerous
valuable experiences. The following chapter is going to outline the project’s overall
approach to transferring ESD in the digital context and aims to showcase major
developments up until today.
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5 Case Study I: Virtual Academy of Sustainability

TheVASwas founded in 2011with the aim to reach asmany students as possiblewith
basic knowledge about ESD. Based on experiences from the production of online
courses and electronic exams at the University of Bremen, the Chair of Sustainable
Management in cooperation with the Centre for Multimedia in Teaching developed
the concept for an offer of online courses for all German universities.

5.1 Conceptual Approach of the Project

In order to offer creditable courses throughout Germany, which are used by universi-
ties and attractive for students, the VASworks in three main areas: (a) online courses,
(b) learning platform and (c) electronic assessment (Fig. 1).

(a) In order to reach as many students with ESD as possible, the VAS produces and
publishes online courses that are freely available and can be used by everyone.
To ensure that students do not only voluntarily take these courses as an additional
service and that universities also include them in their programmes, all course
content is produced by university teachers. All university lecturers are experts in
a specific sustainability topic. The production of a range of courses with varying
experts is intended to create a wide range of sustainability topics. Students
cannot only get credit for the courses they have taken for their own studies, but
they can also take a course on a specific topic according to their own interests.
Furthermore, the contents of all courses are designed for a basic level. On the one

Fig. 1 Structure of the VAS. Own illustration
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hand, this serves to ensure that all students regardless of previous knowledge can
attend the courses (reaching as many of them as possible) and that universities
can integrate this type of courses well into their own curricula in the form of
elective courses without displacing their own teaching.

(b) The VAS operates its own learning platform to manage a large number of online
courses and to ensure the supervision of these and the students. On this plat-
form, all organisational aspects of each course are recorded and students receive
further learning materials. The registration for the examination dates at the
different locations is also managed completely online on this platform. In addi-
tion to administrative matters, the learning platform also provides various tools
(e.g. blog posts, essay assignments, etc.) for the design of online courses.

(c) Supervising a nationwide course offering with a small team requires not only
questions about the design of courses but also new ideas for the examination.
These should also be able to be taken nationwide, have to meet the same stan-
dards at every location and while also being manageable in terms of effort. The
VAS has opted for electronic examinations. By means of an examination soft-
ware, these are available at any location, even if they are hosted and conducted
from the University of Bremen. Closed questions and different variants enable
an automated evaluation.

5.2 The Didactical Concept

Besides the conceptual requirements of the online courses of theVAS that are outlined
above, the offering of the VAS is also based on a didactical concept for the (a) online
courses, (b) the learning platform and (c) the assessment. As mentioned in some
sections before, the teaching of ESD itself and especially the online teaching of ESD
is quite challenging.

• produced for higher education
• lectured from experts in a field of sustainability
• freely available
• designed for a basic level

Since (a) all courses of the VAS are designed as self-study courses, a good didactic
structure is needed to accompany the students. All courses are structured according
to a uniform structure so that the students can easily orientate themselves. In addition,
each episode of the VAS learning videos contains didactically relevant content: an
outline, the listing of learning objectives, an integration into the overall context of
the lecture and tasks for in-depth self-study.

(b) On the learning platform, students will find, in addition to the lecture slides,
further learning materials such as quizzes, pre-structured learning diaries or a demo
exam. Here they can also contact other students or the VAS team.

(c) The electronic exams also follow a didactic approach. For each exam question,
students are shown which episode of learning videos the question refers to. Each
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question is accompanied by a short introduction for orientation. Since no specialist
staff can be present at other locations for exams, there is also the possibility of
commenting on questions within the software.

5.3 Competencies

In the guided self-study of the interdisciplinary courses, students of the VAS
are acquiring shaping skills for sustainable development. Some of the 12 sub-
competences which, according to de Haan et al. (2008), are important for shaping
sustainable development are addressed by the VAS in particular: On the one hand,
online learning promotes independence in defining, reflecting and evaluating learning
and work processes and in shaping learning and work processes independently and
sustainably. On the other hand, students are supposed to acquire the skills to search
for new solutions for the topics of their own subject area with the help of the contents
offered in the courses. This is made easier for them because they acquire relevant
knowledge at the interfaces to other areas of knowledge. Shaping a more sustain-
able development means above all solving more complex problems in all areas of
life. Complex sustainability problems also have characteristics which call for special
skills. These include the competence to reflect on mission statements, the compe-
tence to deal with incomplete and over-complex information, the competence to cope
with individual decision-making dilemmas and the competence to act morally.

5.4 Limits and Opportunities of the Concept

Today (early of 2020) the VAS offers 21 online courses on various sustainability
topics. These are integrated into the curriculum of over 40 partner universities in
Germany and Europe. In the meantime, more than 2500 students per semester take
part in VAS examinations. The VAS is firmly integrated into the German university
landscape.

However, the basic concept of the VAS also shows its limits: the teaching concept
that is based on creating basic knowledge reaches many, but it does not go beyond
certain competence levels (see Fig. 2). The concept of self-paced study, even if its
guided, offers many advantages to the students, but there is little or no exchange
between each other or no joint development of teaching content.

Being aware of these restrictions imposed by the course format, the VAS has
continuously developed its teaching concept. Video formats have been adapted and a
new teaching platform with possibilities for active participation and collaboration of
students has been integrated. In order to make adjustments not only during operation,
but also to enable major leaps in development, the VAS initiated the research project
SCoRe at the end of 2018.
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Fig. 2 Reachable competence levels in online education via video. Own illustration following
DQR-Matrix, Arbeitskreis Deutscher Qualifikationsrahmen (2011)

6 Case Study II: Student Crowd Research

Since November 2018, a second third-party funded project is being conducted at the
Chair of Sustainable Management of the University of Bremen. In cooperation with
three higher education institutes and one software development company, Student
Crowd Research (SCoRe) aims to (1) build a digital learning space for research-
oriented activities concerning sustainability. Furthermore, the project seeks to (2)
make use of innovative video techniques including, for example, collaborative anno-
tation and analysis of video data. Finally, the, at least in German higher education,
given (3) condition of ever-increasing cohorts of students is supposed to be utilised
explicitly as a resource, instead of being seen as a threat for high-quality teaching.

Figure 3 illustrates the internal organisation of SCoRe.The process of andprogress

Fig. 3 Internal organisation of SCoRe (SCoRe-Consortium 2018)
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in learning marks the center of all endeavours. The four main contentual, didac-
tical and technological pillars influence the learning process and shape the distinct
organisation of the project:

1. learning is supposed to happen through a research-oriented examination in the
topic of sustainability (upper axis “didactics/research-orientation–content”),

2. didactical processes are supposed to be supported with innovative
video techniques, e.g. collaborative annotation and analysis (left axis
“technology/video–didactics”),

3. the condition of increasing cohorts of students is supposed to be utilised
in order to constitute new didactical settings for crowd-learning (right axis
“content/findings–organisation”), and

4. all resulting,mainly video-related artefacts, are supposed to be organised in away
that allows for iterative enhancements of overall quality user-generated content
(lower axis “technology–organisation/research-stream”).

Each of the four pillars is related to one higher education institute, with the
University of Bremen being responsible for ensuring the learning effectiveness of
all developments with regards to the solely digital transmission of ESD. All concep-
tual considerations within SCoRe are being made after careful consultation of all
respective partners and subsequently put into practice by the cooperating software
development company.

6.1 Methodical Approach of the Project

The scientific and contentual approach of SCoRe is based on the principles of design-
based research. In doing so, the project commits itself to an incremental approach
of developing specific and tangible artefacts (prototypes) for students to engage
with. The goal is to identify innovative approaches to current problems regarding the
transmission of ESD in solely digital contexts. Asmentioned above, the topic of ESD
itself is characterised by certain difficulties regarding a holistic teaching outcome
(“teaching for sustainability”). In combination with the setting of a truly digital
implementation of teaching in the context of large and ever-growing cohorts, SCoRe
has to face serious challenges—making it not entirely promising to solely explore
and combine existing research findings. Rather, it seems senseful to create small
entities (be they innovative digital task formats, video-techniques or experiments)
that are capable of putting single facets of the overall research interest to test (Bakker
2019). Over time, these prototypes relate tomore andmore components of the overall
problem-setting, which SCoRe has to find answers to. The design-based approach,
switching between designing and evaluating resulting prototypes, is supposed to lead
to the creation of an online learning platform, where large groups of students can
engage with the topic of sustainability in a research-oriented way, while making use
of innovative video-features.
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The first approach to testing relevant features in order to gain insights with respect
to the overall research interests of the project at the University of Bremen focused on
a didactical design that incorporated as many of the online-based working features
of the already existing learning platform as possible, which also is been used by
the VAS. The aim was to change the mode of learning in direction of a research-
minded attitude of students, challenging them to pose questions, answering these
in a structured process, giving and incorporating feedback and communicating the
results to the public (in this case the entirety of the course).

Figure 4 shows the didactical design of the course, which included 284 undergrad-
uate students of the economics degree program and took place in the summer term
of 2019. All described tasks have been conducted online and in working groups of
four to five students. Group-based discussion was encouraged and happened online
as well as offline. However, students were asked to use a variety of digital tools
for gathering, structuring and communicating information on the learning platform,
namely:

• identifying and discussing problems, developing these to research questions and
documenting the whole process in a video,

• giving feedback via video comments and rating research results of peers via traffic
light system, and

• structuring feedback on own research results in concept map and communicating
final results in video.

Fig. 4 Course design at University of Bremen. Own illustration
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While the scope of this paper does not allow for further detailing on course
contents, research activities or showcasing of student results, the following section
will go into detail about the concluding evaluation and reflection.

6.2 Early Results of Evaluation

284 students completed the Sustainable Management module last semester. The aim
of the evaluation is to condense the students’ perspectives of experience by focusing
on three different major issues, regarding (1) the general acceptance of the digital
format of the course and the structuring of the module, (2) the quality of teaching
in relation to the topic of sustainability and (3) the evaluation of the experienced
intensity of the module. Based on a standardized questionnaire, the general topics
were operationalized into several question units. Each question unit of the evaluation
appeared as a five-level scale. In order to be able to include qualitative information in
the evaluation in addition to the descriptive analysis of the general tendencies of the
students, open fields of response were offered, in which criticism and suggestions
on the three main topics were requested.

In the following, the descriptive analysis of the questionnaire is presented first.
Afterwards, the qualitative statements are condensed into thematic areas in order to
derive implications with semantic content for the further development of the project.

General acceptance of the course: In relation to the acceptance of the module
design via a digital learning platform, 41% of all students state that the content
introduced them “well” to the topic of sustainability. More than 60% of the students
see a red thread, despite the structuring of the module via digital media combined
with a focus on self-organized learning.

Quality of teaching Sustainability:With regard to the quality of teaching the topic
sustainability, over 70% of the students assessed that they were able to gain “rather
many” or “many” new perspectives on the topic of sustainability, as they continued
to work with the results of others and exchanged views on the topic of sustainability
in groups (see Fig. 5).

Accordingly, more than half of the students (56%) state that they have been able
to benefit “very much” or “much” from the thoughts of the other students.

Experienced intensity of the workload: The relatively high evaluated benefit
related to the quality of teaching, however, does not come without a price, as the
students see an increased expenditure of time, which is caused by the use of new
digital editing formats (e.g. videos, concept map, video commentary). Accordingly,
over 70% of the students state that their workload has increased (40%) or greatly
increased (35%) due to the use of digital formats and the self-organized teaching
orientation.

Overall, the module sustainable management was evaluated by the students with
a relatively high expenditure of time, compared to other completed modules with a
scope of six Credit Points (CP), as Fig. 6 shows.
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Fig. 5 Cooperative digital processing and new perspectives on sustainability. Own illustration

Fig. 6 Experienced intensity of the module sustainable management compared to other six CP
courses. Own Illustration

(Credit points—also known as ECTS (EuropeanCredit Transfer System) points—
were introduced in Germany as part of the Bologna Process, i.e. the changeover
to Bachelor’s and Master’s programmes. They measure the amount of work
(“workload”) that an average student puts into his or her studies.)

Nevertheless, the students rated the use of digital processing methods on average
(M = 3.37, SD = 1.18) as more conducive to conveying sustainability.

Qualitative analysis: In order to derive concrete implications for the further devel-
opment of the project from the evaluation, the condensed results of the free response
fields are presented below.
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Positive highlights: The quality of teaching sustainability seems to be related with
different learning achievements, frequently reported by the students. The students
positively highlighted the intensive exchange and cooperation between students,
creating a deeper understanding of sustainability, based on multiple perspectives.
Furthermore, the students frequently reported that the intensive knowledge exchange,
as well as the self-organized teaching orientation, invited the reflection of one’s
own action affecting the environment. It is also worth mentioning that the students
emphasized the permanent availability of online material as positive.

Criticism:A frequently described point of criticism is aimed at the self-organized
task processing, which is generated by a relatively high scope of interpretation of
the presented tasks. Here, students relatively often wish for clearer instructions. As
already shown in the evaluation of the questionnaire, many students rate theworkload
as relatively intense in relation to the scope of the course. In addition, some students
mentioned the wish for support offers for multimedia formats. For example, tutorials
for video and audio editing. Those offers would decrease the intense workload and
increase the quality of expected outcomes.

6.3 Implications for Further Developments

Onemajor point of interest for future adjustments of course design in order to transfer
ESD in a purely digital setting is consequently going to be more effective instruc-
tions. Students seem to be overwhelmed by the situation of not being instructed by
lecturers in lecture settings each week and therefore rate the effective workload as
being higher than it actually is. Throughplacingmore effort on showcasing successful
examples, for example screencasts of previous student contributions, more trans-
parency with respect to expectations towards the students is likely to be achieved.
Reducing the perceived level of effort during online courses offers great potential for
course designers to focus students’ attention on engaging with the contents rather
than comparing expected efforts with more common lectures.

7 Conclusion: Outlining the Trajectory of Transmission
of ESD from 2011 to Today

Comparing the two case studies of this article offers valuable insights in the rapid
change of approaching the transmission of ESD in digital settings. Early endeav-
ours were in the first place dealing with the mere transportation from analogue
lecture information to the digital space. Offering knowledge with maximum flexi-
bility for students, therefore giving as many students as possible the possibility to
engage with ESD, was a major driver for funding projects like the VAS. However,
the specific characteristics of the topic, as well as changing demands from students
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and academics, led to a broader approach towards digital learning settings for ESD.
Today’s teaching concepts call for a different form of participation of students, who
are not only supposed to consume and reproduce knowledge, but to actively engage
with learningmaterials. Thismeans the self-reliant identification of interesting topics,
the instructed “expedition” of these and the production of own artefacts, which then
in turn are possible learning materials for subsequent learners. The building of cross-
institutional online environments, capable of facilitating such engagement of students
from a technical, instructional and topical standpoint, remains one of the major chal-
lenges for the future, in order to ensure in-depth engagement (Education for ESD)
of students in digital learning settings. Consequently, further research from both
didactical and technological viewpoints regarding educational effectiveness of novel
teaching settings in online learning environments is needed.
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Climate Change Education in Ukrainian
Universities: Addressing Transformative
Education for Sustainable Development

Oleksandra Khalaim and Shepherd Urenje

1 Introduction

As a society living in an emerging and highly dynamic global environment, we
not only require future thinking but also effective enablers to transform our thinking
practices. From a transformative perspective, the purpose of education for sustainable
development (ESD) is to ensure that students are educated in a way that enables them
to act for a sustainable future (Hopkins 2013). In many global reports focusing on
the educational response to the issues, there is agreement that sustainability requires
a reorientation of education and training, including higher education.

Thus, ESD focuses on rethinking how appropriate and successful educational
practicesmay change and transform society. This social transformation often involves
the emergence of new forms of human activities that sustain viable livelihoods.
Biesta (2013) argues that, besides focusing on knowledge and socialization, one
important goal of education is to focus on the emancipation of students from prede-
termined ways of thinking and being and the responsibility that follows with it and
one pedagogical model that deals with this subjectification processes is transforma-
tive learning. That is why ESD allocates a wide range of participatory, experiential,
critical and open-ended methodologies for teaching and learning. In this perspec-
tive, Climate Change Education for Sustainable Development (CCESD) ensures that
education systems are prepared for current and emerging challenges, are responsive
to them, serving at the same time as a proactive force in moving the sustainable
development agenda forward (Mochizuki and Bryan 2015).
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Our main contribution to CCESD related research is to expand the importance of
higher education as an essential platform for introducing CCESD approach, using
examples from Ukraine. We try to highlight possibilities for preparing university
teachers and students who are more committed to engaging in personal and social
transformation processes. In this paper, we discuss CCESD in three aspects:

1. As an environment that helps to extend transformative learning,
2. As a set of critical reflection processes to challenge existing beliefs, values and

behavior,
3. As an enabler for co-creation of new, and more sustainable, ways of thinking and

being.

The nature of current sustainability challenges demand that dominant pedagogies
and forms of learning in higher education be reconsidered to enable students and
staff to deal with accelerating change, increasing complexity, contested knowledge
claims and inevitable uncertainty (Wals and Benavot 2017). Thus, the role of higher
education to challenge learners with alternative ways of interpreting their experi-
ences is an important part of transformative social learning, to disrupt unsustainable
practices and create new, and more sustainable, ways of thinking and being (Wals
2007, 2010).

AUNEPReport suggests that while society has produced large amounts of knowl-
edge to confront complex global environmental and climatic challenges, it is still
lacking in responding effectively to these challenges. Due to insufficiency of knowl-
edge of problematic issues in itself, UNEP suggests a range of action-oriented capa-
bilities, including development of new modes of learning. In addition to acknowl-
edging the need for adaptation and mitigation, there is also a need for transformative
learning.

In this paper, we present transformative learning as a generic process that we
believe is key to shaping the possible, probable, and preferred futures arising from
the consequences of climate change. The paper aims investigating quality teaching
and learning through transformational perspectives of CCESD in formal univer-
sity education in Ukraine. The main objectives are to identify functional factors in
the Ukrainian system of formal higher education that promote or hinder CCESD’s
embedment, and thus strengthen transformative ESD. In addition, we aim to delib-
erate on different transformative, flexible, locally applicable yet generic pedagogical
and teachingmethods related toCCESD, assessing the potential for effective teaching
and learning opportunities in higher education.
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2 Theoretical Background

2.1 Global Climate Change Phenomenon as a Specifically
New Learning Objective

Nowadays, human-induced climate change impact is presented at the global level
(IPCC 2018), affectingmostly all communities worldwide. At the same time, climate
change can be regarded as a relatively new social-ecological phenomenon, raised
in scientific discourses in the past 20–30 years only (Kronlid 2014). That is why
education needs to develop capabilities to enable adaptation and mitigation, as well
as reduce vulnerability. A necessity in a transformation of climate change related
education occurred, caused by constant changes in paradigms about the nature of
climate change adaptation, and its relation to social systems. Since climate change
learning process is related to a challenge of “epistemic uncertainty” of climate change
negative impacts, the focus should be given to “transformative approach to climate
change learning as capability” (Kronlid 2014).

Historically, universities are being regarded as institutions responsible for forming
the societal future by addressing the main ecological and socio-cultural challenges
and enabling the development of key competences in their students (Rieckmann2012;
Kronlid 2014; Facer et al. 2019). Currently, this university function has been put in
doubt considering the role of universities in responding to “one of the fundamental
failures of contemporary anticipation: namely, the significantwarming of the climate,
and its consequent material, social and ecological disasters” (Facer et al. 2019).

Besides that, traditional university education tends to be “fact-based” one, losing
the civic empowerment component. It is often focused on “acquisition metaphor”
on learning, as one dealing with “knowledge, concept…, schema, fact, material,
contents” (Sfard 1998). Considering the specificity of climate change phenomena, it
could be important to introduce a “participation metaphor” as a more relevant view
of university learning. It indicates key competencies as a clear way to action through
“reflection, communication, … democratic competence and reflective knowing, …
development through participation … and adult learning” (Sfard 1998).

A gap between climate change science and youth civic activism has been reported
recently in US higher education as well. Universities do not provide comprehensive
and uniform access to locally-produced climate change research resources (Goldman
and Hyams 2019). Moreover, the climate change learning still is dominated by tech-
nical and scientific discourses, lacking educative analysis, social justice, and ethic
research (Kronlid 2014). Hence, more effort on science communication and social
participation is needed.

Climate change learning is directly related to key human capabilities of ensuring
social security and well-being; climate change education can even serve as an institu-
tional conversion factor. “Transformative climate change education … is important,
as it might help turn adaptation resources into more viable functionings under the
postnormal condition of climate change” (Kronlid 2014, p. 76). In other words,
education could offer a sustainable source of local capacity and solutions due to
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knowledge transfer from learners to different social actors and future generations.
As stated by Mochizuki and Bryan (2015), “once informed, citizens are more able
to participate in civil society and to influence decision-making in areas that affect
them, particularly at the local level.”

Also, more personal authenticity in climate change learning methods should be
added, regarding the specific context of the topic, which reflects a certain mixture
of both global and local implications. According to Lundegård (2018), the type of
students’ authenticity created in the educational process highly depends on the level
of students distance themselves from the subject matter (a climate change problem
in our case). Hence, the learning questions should be formulated in a way to give
the students “an opportunity to establish value-relations, or to dare to take a personal
standpoint, as political subjects, to the issues” (Lundegård 2018).

2.2 ESD Incoherence in the Formal Education and Current
Necessities of Methodological Transformations in ESD

The challenges of a certain incoherence and integrity violation of ESD in formal
education are pointed out on the international level. As it is indicated in the post—
Global Action Programme (GAP) position paper on the future of ESD, as an
UNESCO analysis of the 5-year cycle of the GAP (2018), “ESD tends to be treated
as a thematic topic… This has to change.” Despite the fact that ESD has been posi-
tioned as a holistic approach, it still needs to be implemented in more systemic
level. UNESCO emphasizes also an importance of a transformative action in ESD,
pointing the ways of encouraging learners to undertake transformative actions for
sustainability as amajor preoccupation for ESD (A post—GAP position paper 2018).

It is also agreed (Kronlid 2014), that transformative rather than conservative
climate change education could facilitate social and individual change processes,
playing a key role in understanding and facilitating social change, both within and
outside of the classroom. We understand transformative learning here as one that
develops capacities, literacies and forms of citizenship based on sustainable values
and principles. Learners are empowered with capabilities of altering their values and
behavior, finding solutions for themselves, especially when the desirable course of
action is unclear.

Included in the subject content, it can involve learning about the nature of people’s
relationship with each other and with the planet in order to enable citizens to tackle
the root causes of environmental mismanagement. Emancipatory approaches should
promote action-oriented, collaborative, participatory, and transformative learning
(Wals and Benavot 2017). That is why a necessity in more flexible and universal
climate change learning methods arises.
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3 Contextual Profile

3.1 Quality Education and Climate Action in Ukraine

In September 2019, President of Ukraine Volodymyr Zelensky signed a decree to
ensure compliancewith 17 goals of sustainable development ofUkraine for the period
until 2030 (Decree of the President of Ukraine on September 30 2019 № 722/2019).
He instituted an expert group to analyze the compliance of state program documents
to Ukrainian SDGs in two-month term, and to establish a working system of moni-
toring of SDGs’ realization. At the same time, analyzing Ukrainian obligations on
Agenda 2030, a formal rather than real baseline and benchmarks are indicated in
“Sustainable Development Goals: Ukraine” national report provided by the Ministry
of EconomicDevelopment andTrade ofUkraine in 2017.A closer look at the national
targets related toSDG4 (QualityEducation), a strong focus onprimary and secondary
(school) education in set, leaving out of board the university level. For the national
SDG target 4.4 “Improve the quality of tertiary education”, a number of university
towns is set as an indicator, which cannot be regarded as a qualitative one. Despite
the fact that key recommendations for achieving the goal include a task to “update
learning content by introducing curricula on sustainable development”, ESD is not
mentioned in the indicators and the report itself. Moreover, it is stated in the report,
that “the level of school enrolment and the literacy rate of the adult population are
traditionally high in Ukraine”, which contradicts with the current analytical findings
on the educational reality (Kahkonen 2018; OECD 2017; CEDOS 2015; Filiatreau
2011).

According to theWorld Bank data, in 2017 Ukraine spent 5.4% of GDP on educa-
tion, which is one of the highest rates of public spending on education in the world,
keeping the same tendency of previous years (CEDOS 2015). At the same time,
according to an independent analytical review (CEDOS 2015), Ukrainian teachers
“are paid several or even up to ten times less compared to teachers inWestern Europe,
as well as throughout the post-Soviet and post-socialist camp”. Along with that, a
high level of academic corruption is highlighted in the Ukrainian higher education
recently (Filiatreau 2011; OECD 2017; Friedman and Trines 2019).

At the certain extent, it explains the situation with a rather low quality of the
formal higher education in Ukraine, in terms of international integrity, transparency,
teaching methodology, and content. “Both the approaches towards teaching and
towards learning are out of date… Lessons are overburdened with theoretical knowl-
edge and lacking in practical application, while textbooks are academically dry…
dampening motivation and curiosity among students” (Kahkonen 2018). The last
version of the Ukrainian law “On Education” tries to change the situation by prior-
itizing competencies (and the “environmental awareness” as one of them) rather
than theoretical knowledge by means of lifelong learning under the “New Ukrainian
School” concept—a key reform of theMinistry of Education and Science since 2017
(The New Ukrainian School 2016). However, ESD, as a core component of the 2030
Agenda for Sustainable Development, is not presented both in the Ukrainian national
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laws “On Education” and “On Higher Education” at all. There are no formal stan-
dards and detailed provisions of ESD, ecological education, and specifically climate
change ESD as its part. Universities add climate change related topics to specific
courses, hardly trying to link ESD to university and campus operations by adopting
a ‘whole-of-university’ approach to sustainability. Thus, there is no evidence that
formal education in Ukraine is responding to current climatic challenges, being not
relevant to the actual situation with the climate change “out of classroom”.

Our research could also make an input in covering the gap on climate change
learning, not presented in SDG 13, formulated in “Sustainable Development Goals:
Ukraine” national report (2017) as “Mitigate climate change impact”—with no word
on adaptation. There is only one national target set there, which is “Limit greenhouse
gas emissions in the economy”, compared with 1990 level. One out of two key
recommendations presented in this section emphasizes the necessity to “Inform the
public about the consequences of climate change and mechanisms and practices to
combat and adapt to them, and implement appropriate educational programs at all
levels of formal and informal education.”

Thus, there is a room left for initiatives related to CCESD in Ukraine. Few
research questions could be posed at this stage: (1) what hindrances and oppor-
tunities concerning transformative ESD are expressed in interviews with Ukrainian
teachers; (2) In what way does the respondents’ information correspond with what
is defined as key components in a transformative learning process?

4 Materials and Methods

In order to combine a necessity of certain scaling and randomization of field data
with precise selection of the respondents that can highlight key problematic issueswe
focus on in this research, a downscaling design of the survey planningwas introduced,
as presented in Fig. 1.

Crosscut survey in three sample universities

In-depth interviews with selected 
respondents

Workshop with group 
discussions

Fig. 1 Downscaling design of the survey planning. Source The authors
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We started with a crosscut survey in three sample universities, disseminating the
questionnaire related to climate change teaching through all university departments.
Afterwards we selected a certain amount of interviewees among willing respon-
dents for in-depth interviews, and a final face-to-face group discussion with research
participants is planned in order to elaborate deeper on the problematic questions
raised.

4.1 Crosscut Survey

Our case is defined as a phenomenon occurring in a bounded context of three univer-
sities in Ukraine. A purposive sampling method (Palinkas et al. 2015) was used to
determine the unit of analysis because we wanted to access a particular subset of
interviewees from three universities out of over 800 universities in the Ukraine that
offer higher education. The criterion included universities in which we had collegial
access, with an existing Uppsala University partnership, and with teachers who had
previously taken part in Baltic University Programme (BUP) ESD courses. We then
settled on a sample of three universities, Taras Chevchenko National University of
Kyiv where there is a current Erasmus mobility partnership with Uppsala, and the
other two, National University of Kyiv-Mohyla Academy and Sumy State Univer-
sity that are active members of the BUP. A detailed information about the surveyed
institutions is presented in Table 1.

Considering the selection criteria used in our survey, we are aware that this might
have left out credible respondents from who we could have generated quality contri-
butions. Yin (2003) suggests placing boundaries on a case to prevent trying to work
with a case, which is too broad. In binding the case (Yin 2003) we ensured the inter-
views which were to follow will remain reasonable in scope. Once we have decided
on our case a survey was then conducted to determine the extent to which climate
change education was included as described below.

In order to understand the actual level of presence of the climate change topic in
university teaching through different disciplines, we designed a short online, open
and cross discipline survey. We did not aim at developing a comprehensive database

Table 1 Surveyed institutions in Ukraine

University Abbreviation Year of foundation No of students City

1 Taras Chevchenko
National University of
Kyiv

KNU 1834 26,000 Kyiv

2 National University of
Kyiv-Mohyla Academy

KMA 1615 4422 Kyiv

3 Sumy State University SSU 1948 16,363 Sumy
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for any generalizations; rather we tried to get an initial picture, as well as to involve
interested teachers for in-depths interviews at the next stage of the research.

A short google-form based on-line questionnaire was designed for the univer-
sity teachers from all subjects, with the aim to highlight the university disciplines
in which climate change is reflected or at least is being mentioned. The question-
naire was disseminated in December 2019 and January 2020 among teachers from
KMA, SSU, and KNU, in Ukrainian. The form was sent by e-mail to heads of facul-
ties and departments, as well as to some teachers, whose contacts were available at
the university official web pages. Besides the contact information, the list of ques-
tions included requests on teacher’s field of study and list of his/her disciplines for
2019/2020 academic year.

There was one “yes/no” type of question: “Is climate change mentioned in your
discipline/courses?” In case of a positive answer, respondents were asked to specify
their disciplines/courses that have climate change topic.Next, therewas onemultiple-
choice question: “How often are climate change related issues being mentioned in
your course?” Answer options were presented as follows:

1. More than two times during the lectures only;
2. More than two times, both during the lectures and seminars;
3. Once in the course, in brief/generally, during the lectures only;
4. Other (please elaborate).

Finally, the respondents were asked about the possibility and interest to participate
in the in-depth interview session related to the climate change education afterwards.
From the corresponding answers, we were able to select participants for the in-depth
interviews.

4.2 In-Depth Interviews

In-depth interviewswere designed according tomethodological recommendations of
Guest et al. (2013) andBoyce andNeale (2006). Interviews aimed exploring (1) some
aspects of the CCESD presence in Ukrainian formal university education through
different disciplines, learning methods, and content, as reflected by interviewees;
and (2) an expressed necessity, barriers and possibilities to introduce transformative,
flexible, locally applicable pedagogical methods related to CCESD in the teaching
practice of interviewees.

Target audience includedUkrainian university teachers, who cover climate change
related topics in their disciplines at any extent, and expressed their interest both in
the given research and transformative learning methods in CCESD in general. Out
of the 35 teachers who participated in the crosscut survey, 18 expressed their interest
in participating in the in-depth interview. From 18 who expressed their interested
we chose ten teachers of different fields of study and with different climate change
teaching experience: both those who practice it intensively and those who do it in
general during lectures from time to time. Four of them were from KNU, three
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from KMA, and three from SSU. It was a manageable number for interviewing,
transcription purposes, and results processing considering the time available to us.
We scheduled the interviews for January 2020; each interview average duration was
about one hour. All interviews were video-recorded and transcribed in Ukrainian,
with further partial English translation.

There were three blocks of questions designed in the interview protocol: (1)
mechanics, processes, andmethods of climate change teaching; (2) personal attitudes
of teachers towards climate change problem and their observations at any climatic
scientism in the university community; and (3) necessities, barriers, opportunities for
better climate change teaching for respondents personally and in Ukrainian higher
education generally. The detailed interview protocol is included as an Annex I to the
paper.

In the selection process, we tried to access different specialties, as well as different
level of engagement in the climate change teaching indicated by respondents in the
first survey. Thus, among 10 selected interviewees, six answered to the question
“How often are climate change related issues being mentioned in your course?” –
“More than 2 times, both during the lectures and seminars”, three answered “Once in
the course, in brief/generally, during the lectures only”, and one answered “other”,
meaning that her courses are directly related to climate change problem. Five fields of
study were included as follows: five economists, one mathematician, one ecologist,
two climatologists, and one phycologist. It just so happened that there were more
participants from economics.

5 Results and Discussion

The problematic questions of this paper address hindrances, internal and systemic
barriers, communicational and cultural challenges of educational environment that
could inhibit a process of transformative learning methods’ implementation into
higher education. Here we highlight some challenges and cases of transformative
learning in regard to CCESD necessities in Ukraine, emerging from the two-stage
interviewing processes.

5.1 Crosscut Survey of Three Sample Universities in Ukraine

In December 2019–January 2020, we received 35 responses from three sample
universities; the majority of respondents—fifteen—were from SSU following by
thirteen from KNU, and with seven only from KMA (see Fig. 2). All respondents
except two hold a PhD degree; four of them were working as heads of departments,
and two—as deans.

Regarding the field of studies and disciplines, the biggest part of respondents
teach Economics (related to Social Sciences according to UNESCO International
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Fig. 2 The number of crosscut survey respondents of each sample university (%) and fields of
study represented by them. Source The authors

Standard Classification of Education); there was a big number of Marketing disci-
plines named, and few cases of Mathematics, Ecology, Climatology, Pedagogy of
geography, Psychology, Sociology, and Corporate Social Responsibility. The full
list of disciplines indicated by respondents as that include climate change topic is
available in the Table 2.

The disciplines where climate change was not mentioned, included Marketing
of Innovations, Socio-Political Studies, Ukrainian Society in Sociological Dimen-
sions, Social Structure and Inequalities in Society, Professional andCorporate Ethics,
Methods of Data Analysis in Sociology, andMethodology of Sociological Research.
Interestingly, some of disciplines that included climate change topic had almost the
same titles as those not. It indicates a personal “goodwill” of a teacher in the deci-
sion of including the climate change topic, rather than any external factors, as well
as a certain absence of program documents, recommendations, or policies on the
faculty/university level regarding CCESD.

Under the conditions of equal informational access, a prevailing amount of
economists participated in survey and interested in in-depth interview could be
explained by higher level of their openness to any kind of international cooperation
and external communication activeness, in comparison with teachers from natural
sciences, who could be focused more on their current educational and research work.

Regarding the content, four respondents do not mention climate change topic in
their disciplines at all: among them two sociologists, one marketing teacher, and one
phycologist (see Fig. 3).

Eight teachersmention it “once in the course, in brief/generally, during the lectures
only”; two mention it “more than 2 times during the lectures only”, and 19 mention
it “more than 2 times, both during the lectures and seminars”. Undoubtedly, we
cannot generalize this proportion even at the university scale; it rather means the
participation in the survey mostly of those teachers who were interested in the topic,
despite our attempt to emphasize that the survey is open for all teachers regardless
their connection to climate change topic in teaching.
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Table 2 The full list of disciplines indicated by respondents of the crosscut survey as those where
climate change problem is mentioned* (translation from Ukrainian by authors)

Broad field Narrow field Disciplines

01 Education 011 Education
0111 Education science

Organization of teacher’s work,
pedagogical skills, extracurricular
and extracurricular work in
school, teaching methods of
geography, research models and
interpretations in social pedagogy

03 Social Sciences, Journalism
and Information

031 Social and behavioral
sciences
0311 Economics

International economic relations,
world economy, economics of
resource conservation,
environmental economics,
management decision-making
methods, investment management,
keystone, sustainable development
studios, macroeconomics, social
responsibility, history of economic
thought, modern strategies of
international civilizational
development, international
transfer of technologies, global
economy

0314 Sociology and
cultural studies

Sociology, sociology of politics,
sociology of morality, sociology
of branding, methodology for the
study of social inequalities,
modern principles of consumer
culture, quality management and
social work, cross-cultural
communication, cross-cultural
competency

04 Business, Administration
and Law

041 Business and
administration
0413 Management and
administration

Electronic governance,
decision-making technologies in
public administration, public
procurement management,
european integration, international
public administration and security,
crisis management, creative
management, project management

0414 Marketing and
advertising

Marketing, basics of stock trading,
green marketing, pharmaceutical
marketing, marketing management

05 Natural Sciences,
Mathematics and Statistics

052 Environment
0521 Environmental
sciences

General ecology, ecology of
terrestrial systems, environmental
safety, environmental safety of
human activities, occupational
health and safety, soil studies

(continued)
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Table 2 (continued)

Broad field Narrow field Disciplines

053 Physical sciences
0532 Earth sciences

Fundamentals of biometeorology,
urban meteorology, economic
meteorology, meteorology and
climatology, applied meteorology,
geography of travel and tourism,
geography of agro-recreation,
geography of winter recreation,
climate change and chemistry of
atmosphere, climate of Ukraine,
recreational climatology,
fundamentals of meteorology,
hydrometeorological risks and
methods of their estimation,
meteorological and hydrological
studies, climatology with the
basics of meteorology,
fundamentals of earth sciences:
Module 4—basics of meteorology,
modeling in agrometeorology,
diagnosis of geographical
knowledge

054 Mathematics and
statistics
0541 Mathematics

Higher mathematics

0542 Statistics Statistical data processing and
operations

09 Health and Welfare 092 Welfare
0923 Social work and
counselling

Resocialization, social
rehabilitation and social
correction, International practice
of social rehabilitation, quality
management in social work, social
phycology of trauma and
traumatic actions

*According to UNESCO International Standard Classification of Education (ISCED F 2013)

Fig. 3 The frequency and
level of coverage of climate
change related disciplines by
respondents. Source The
authors



Climate Change Education in Ukrainian Universities… 395

5.2 In-Depth Interviews

The analysis of answers of the first block of questions, related to teaching methods
and content (see Interview Protocol in Annex I), has shown a general tendency
of non-distinguishing by respondents climate change problem from general envi-
ronmental problems (waste management, air pollution), as well as from sustain-
able development concept and its other 16 goals. Teachers named a wide range of
topics in connection to climate change: from psychological aspects of ecological
awareness, influencing life quality, to mathematic modelling of industrial emissions
depending on urban wind rose. The topics were clearly linked to teachers’ field
of studies and were mainly thematic applications of the climate change problem.
Thus, economists mentioned climate change impact to supply and demand, busi-
ness, agriculture, international economic situation, strategies of sustainable devel-
opment. Mathematician used environmental data to practice statistical analysis and
different types of modeling; psychologist was highlighting ecological impact on
the cross-cultural communication. A number of teachers used climate change and
sustainability related topics for student practical assignments and individual projects,
such as drafting sustainable development strategies for a city, pollution modelling,
business start-ups’ development etc. Remarkably, none of respondents tried to link
global climatic threat to students’ lifestyle as individuals who bring an impact to
climate as well. The problem of climate change was regarded by the majority of
teachers from the academic perspective rather than a reason for any specific local
ecological civil actions. This outcome is clearly connected with the teachers concern
on students’ demotivation in solving the ecological problems they claim in the next
stages of the interview; we will return to this point later.

The amount of students covered by climate change related topics per one teacher
widely varied, from 20 to 30 master students to more than 300 bachelor and master
students during the academic year. It depended on the subject specialty (there were
more students in economics than ecology), and on the size of a university.

Among pedagogic methods used in climate change teaching, respondents named
mainly traditional ones, such as lectures, group work, individual assignments, case
studies, sometimes debates. Few teachers use gamemethod in course seminars, trying
to invent their own games and visualization of course materials. Few teachers were
involved previously in BUP ESD course, and used change project approach (Urenje
2019) in their academic work.

At the same time, the majority of teachers highlighted the necessity to orga-
nize lectures in more interactive way, to meet students’ demand in new format of
presenting the information. They include short videos describing the topic, initiate
discussions during the lecture, and by defaultmake Power Point presentations instead
of talking or reading any printed materials in loud. Students are less eager to write
down the biggest part of lecture materials; they do not perceive “long reads” and
are less concentrated to one point. They are “short-memory generation”, as one of
respondents commented.
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The assumption about a personal “goodwill” of a teacher in the decision of
including the climate change topic in his/her discipline, preliminary indicated in the
crosscut survey results, was clearly confirmed by answers under in-depth interview.
All teachers include topics related to sustainability, environmental issues, and climate
change to their disciplines as their own initiative and decision. Nobody claimed that
it was an obligation of curricula or external requirement of the department or faculty.
There were few courses mentioned as originally designed by teachers themselves;
the majority of respondents expressed their satisfaction related to courses’ content
and explained it as an expression of their personal awareness, as well as an attempt
to follow the current global challenges. Here it is important to recall the national
policy documents analyzed in the “Contextual Profile” section above, that do not
provide any formal basis for including CCESD in university disciplines. Since there
are neitherministerial nor university policy recommendations onESD andCCESD in
particular, teachers have to make their own initiative based on their personal interest.

The second block of interview questions was related to personal attitudes of
respondents towards climate change problem and observations on any climatic skep-
ticism in the university community (see Annex I). Here all respondents agree that
climate change is a relevant problem for Ukraine and feel its impact on themselves.
The majority do not observe any climatic skepticism neither in terms of climate
change denial, nor in its anthropogenic origin. Few teachers were complaining about
the low level of students’ interest in this topic, and somewhat practical, “cynic” atti-
tude towards the educational process. “I have a feeling that they just need a university
degree for a further carrier…They are not truly interested in the content and notmoti-
vated to really dive in the climate change problem”—claimed one of the respondents.
This point turns us to a discussion on the purpose of education for sustainable devel-
opment as that growing good citizens participating in civic activities and taking care
of the future of society, rather thangood specialists in their field. The students’ attitude
towards education described by respondent shows amisperception of the educational
goals by students. On the one hand, it could be a result of general fatigue and help-
lessness caused by general negative pressure of mass media about the issue. On the
other hand, it raises a question if the university community and the Ukrainian system
of formal higher education efficiently introduce ESD to avoid these misperceptions.
Additionally, teachers’ personal example of ecological awareness and sustainable
lifestyle can be questioned. Do they provide enough personal evidence for students
to take action and be motivated in solving climate change induced threats? Alterna-
tively, do we have a situation of a commonly inactive citizen position of the majority
of teachers which results in the students’ “eco-cynicism” described by respondents?

To solve the problem of students’ lack of basic knowledge and motivation to
interdisciplinary studies, some respondents proposed to set up an obligatory course
of Ecology or Sustainable Development to all students regardless the specialty.
However, none of them mentioned ESD framework as an approach to induce posi-
tive changes, to face lack of concern and lack of civic action. The promise of ESD is
on rethinking how appropriate and successful practices may change and transform
society by engaging with new forms of learning and human activities which sustain
viable livelihoods. Four responses to the sustainability challenge were identified by
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Sterling in 2004: (a) denial, (b) adding a ‘green aspect’ to a curriculumor programme,
(c) integrating sustainability in all teaching and learning and (d) re-thinking (and re-
orienting) the very foundations of what we currently do. In our experience, the first
step usually begins with (b) and (c) with an ambition for a systems approach to
institutionalization of ESD.

Finally, the third block of interviewquestions provided a possibility for the respon-
dents to describe any barriers and necessities in their climate change teaching. Here
many of them expressed the need in a common communicational interdisciplinary
platform, to be able to share knowledge and expertise on climate change problemwith
colleagues from other fields of studies. Some teachers from Humanities described
their demand for an expert support from colleagues of Natural Sciences, which had
not beenmet due toworking overload, lack of both corresponding procedures and any
precedents of such interfaculty communication. “I could barely come for a consul-
tation to my colleagues from Ecology department… but I do not know them, they
are possibly busy”—says an Economy teacher. Another crucial challenge indicated
by respondents concerning interdepartmental communicational gap was related to
a traditional science division, which creates an additional barrier to sustainability
teaching. “All our educational system is too regulated by the formal division of
sciences… our university is not flexible for any interdisciplinary studies”—claims
another teacher of Humanities. As possible solutions, respondents proposed to orga-
nize repeated common scientific seminars, which can set up a dialogue between
academic staff in a systemic manner introducing a community of practice.

5.3 CCESD for Teachers

Apart from the abovementioned, a continuous professional development of univer-
sity teachers could be helpful in ensuring the right working methods and socially
proactive approach in CCESD. Baltic University Program (BUP) Teachers Course
on Education for Sustainable Development in Higher Education can serve as a good
example of initiative addressing this demand. The 7-month course focuses on the
implementation of SDGs in the learning methods by a better integration of SDGs
into teachers’ own practical work, courses and study programmes. The core idea of
the course is to introduce and practice the change project approach for bringing the
interdisciplinarity to teaching practice. Course participants are expected to develop
a change project based on their already existing courses/study programs in order to
change the content for better ESD integration. Thus, planning and implementation
of the change project is regarded as the main outcome of the course, with a peer
review support by participants and course coordinators via the e-platform Moodle
and during two field workshops (BUP official web site, 2020).

This format and example of mutual interdisciplinary collaboration and profes-
sional development of university teachers from different universities under the
umbrella of the BUP ESD course can serve as a good starting solution to address
challenges expressed by respondents in the block 3 of interview. Firstly, it forms a
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platform for interdisciplinary communication not only between teachers of different
specialties, but also belonging to different universities of the Baltic region. Secondly,
the course provides a clear roadmap to induce sustainability changes into teaching
practice by developing and realization of a concrete small-scale individual change
project. Finally, it brings a set of transformative learning methods to be practiced
and afterwards introduced by course participants into their teaching work.

To enhance further the course achievements at the university level, a compre-
hensive and clear starting list of indicators to achieve basic CCESD knowledge
and skills could be introduced. As proposed in UNESCO document “ESD Goals:
Learning Objectives” (2017), three groups of learning objectives could be used: (1)
cognitive learning objectives (related to the crucial understanding points); (2) socio-
emotional learning objectives (related to capabilities to encourage, collaborate, and
share the common understanding); and (3) behavioral learning objectives (related to
ability to anticipate, estimate, and act). Here again we can observe a clear shift to the
transformative approach to climate change learning as capability, more than steady
knowledge on climate change-related issues.

Moreover, as suggested byMochizuki andBryan (2015), a number of key learning
capabilities associated with CCESD could be introduced in a systemic manner. The
list can include critical thinking, systems thinking and problem solving skills dealing
with rapid change and uncertainties, assisting in analyzing, synthesizing and evalu-
ating information, as well as management skills and life-long learning skills together
with information, media and technology skills (Mochizuki and Bryan 2015).

In the twenty-first century, teaching and learning locations and processes are
not merely about understanding social change; classrooms are catalytic incubators
where personal and social transformation is generated and pursued. In order for these
efforts to succeed, ESD has to consciously address and account to local context by
initiating learning processes needed for achieving local sustainability challenges. The
BUP ESD course provides a learning environment for experimenting on tools and
approaches that university teachers can draw on to support students in developing
the skills, capacity and capabilities needed to foster social transformation, becoming
change agents in the face of local and global environmental challenges like climate
change.

6 Conclusions and Recommendations

In 2020, the majority of universities worldwide are facing a transition period towards
Education for Sustainable Development (ESD), in order to be capable to meet global
threats and address the students’ demand of being good citizens rather than barely
good specialists in their field of study. Ukrainian universities are in the same process,
as could be concluded by the given research in general.

On the one hand, there is an essential gap in the formal framework and regulations
regarding ESD implementation in Ukrainian higher education. Since Education for
SustainableDevelopment andClimateChangeEducation neither are clearly visible in
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official policy documents on higher education nor are reflected in the national targets
of Agenda 2030, there is no platform for further university regulations’ development
towards ESD. The learning objectives for SDG 13 together with suggested topics and
examples of learningmethods derived from “Education for SustainableDevelopment
Goals: Learning Objectives” (UNESCO 2017) could be taken currently as basic
starting indicators for CCESD framework in Ukrainian higher education programs,
along with the list of key learning capabilities indicated for CCESD by Mochizuki
and Bryan (2015).

On the other hand, both the crosscut survey and in-depth interviews indicated
not only challenges in climate change sustainability teaching that respondents face
in their current work, but also a “grassroots” intension of university teachers to
transform their educational practice towards ESD. The crosscut survey highlighted
a personal teachers’ “goodwill” in the decision of including climate change topic in
their disciplines regardless the specialization and field of study. It was the primary
reason with any influence of external factors, such as formal requirements of policy
documents at the faculty/university/ministerial level. This observationwas supported
by results of in-depth interviews that lead us to conclusion about naturally induced
individual action replacing the absence of regulatory framework.

The main insights derived from in-depth interviews allowed to draw the initial
state-of-the-art, as well as challenges and necessities articulated by teachers together
with their suggestions in order to change the existing situation for better.

Remarkably, the majority of respondents mixed climate change threat with other
environmental problems and any sustainability issues in overall, at the same time
hardly trying to link global climatic threat to their own and students’ lifestyle as
individuals who bring an impact to climate. In addition, teachers regarded the climate
change problem purely from the academic perspective, not linking it to any local
ecological civil actions. As a result, theywere complaining to students’ low interest in
the topic and lack of motivation to dive into climatic research. It could be questioned,
if they provide enough personal evidence for students to take action and bemotivated
in solving climate change induced threats. Should ESD be introduced more clearly
in Ukrainian higher education to avoid such misconceptions?

In terms ofmethods, teachers highlighted the necessity to organize their lectures in
more interactive way and to enlarge their methodological toolkit. Alongside, many of
them expressed the need in a common communicational interdisciplinary platform,
to be able to share methods and expertise on climate change problemwith colleagues
from other fields of studies. A working overload, lack of both corresponding internal
procedures and any precedents of such interfaculty communication were named as
main hindrances.

Hence, a number of working methods and cases could be highlighted to address
these challenges and necessities described above. The format of BUP ESD Teachers
Course based on the change project approach intends to address the lack of expertise
and interdisciplinary communication. It could be empowered by an active campus
network or a community of practice both on the inter-university and intra-university
levels. The power of interdisciplinarity designed in a functioning way can bring
faculties together for the common good.



400 O. Khalaim and S. Urenje

What kind of criteria should we choose for methods and cases, applicable in
CCESD, among a wide range of already existing ones? As already mentioned, in
case of climate change learning we deal with a challenge of “epistemic uncertainty”,
constantly changingnatural environment, andhence instability at all levels or learning
stages—from a pre-knowledge level to final learning outcomes. That is why we
regard three criteria as key and essential for CCESDmethods: flexibility, universality,
and applicability to the local context. In addition, five families of high-leverage
approaches can serve as a methodological basis for climate change transformative
learning: collaborative small-group learning, inquiry-based learning, experiential
learning, service learning, and place-based learning (Nolet 2016). This enables social
learning and further social transformation.

Therefore, a developed framework on methodological approach towards an effec-
tive CCESD in Ukraine can serve as a pilot case of transformative education
implementation in Ukrainian system of formal education.
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Annex I

Climate Change Education in Ukrainian Universities: Addressing Transforma-
tive Education for Sustainable Development. Structure and content of in-depth
interviews.

Concept, goals and objectives: The overall research is devoted to investigating
quality teaching and learning through transformational perspectives of Climate
Change ESD (CCESD) in formal university education. The interview outputs are
expected to highlight:

1. Some aspects of the CCESD presence in Ukrainian formal university educa-
tion through different disciplines, learning methods, and content, as reflected by
interviewees.

2. Expressed necessity, barriers and possibilities to introduce transformative, flex-
ible, locally applicable pedagogical methods related to CCESD in the teaching
practice of interviewees.

Target audience: Ukrainian university teachers,who cover climate change related
topics in their disciplines at any extent, and expressed their interest both in the given
research and transformative learning methods in SSESD in general.

Timing and scale: up to 10 interviews with teachers from 3 universities; up to
1.5 h per interview; interview period—January 20–31 2020.

Interview Protocol
(Originally used in Ukrainian)
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1. Introduction

– A short description of the research
– A short explanation about the idea and mechanics of the in-depth interview

method
– Disclaimer on confidentiality of the interview process

2. Interviewing (list of questions):
Block 1: mechanics, processes, and methods.

– What kind of topics do you reflect and how often do you deal with them during
the academic year? How many students are covered?

– How do you teach CC related topics (what methods do you use)? Is it
lectures/seminars/workshops? Any informal meetings/initiatives related to
CC leaded by you?

– Are you required to bring CC issues by curricula or is it your personal choice?
Block 2: personal attitudes.

– Do you think CC is an urgent issue for Ukraine? Do you feel its impact on
yourself?

– Do you observe any climate skepticism or indifference among your
colleagues/students/university administration?Are students interested inwhat
you are sharing with them?

– What CC related topics are interesting for you personally to be presented?
Block 3: necessities, barriers, opportunities.

– Are you satisfied with your CC teaching? Do you feel a necessity in new
teaching methods?

– What would you have changed in methods/content/courses’ structure? Can
you manage it by yourself? What kind of support is relevant?

– What are the barriers for you to make CC teaching ideal, if any?
– Do you see any system errors in Ukrainian higher education regarding the

issue?

3. Concluding remarks and short logistical information about workshop in
Kyiv
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1 Introduction

Universities have being seen as spaces for evolution and social transformation.When
evolving along with the problems and limitations of society in each era, these spaces
have been strengthening their bond with the community and raising awareness for
sustainable development. Universities must offer molds in terms of education, social
concepts and behaviors (Bratianu and Bolisani 2015; Hapenciuc et al. 2016; Bejinaru
and Prelipcean 2017; Bejinaru et al. 2018).

The campuses where the universities are located operate like small towns and
often act as living laboratories, generating prototypes for application in large centers
providing quality of life for citizens and the environment. In line with the thinking of
Wagner and Alencastro (2018) stating that the role of the university goes far beyond
spreading knowledge and professional growth, this role includes evolving the nation
towards Human and Sustainable Development.
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InBrazil, to theUniversity’s roles be developed successfully, it is necessary that the
focus is directed to the principles described in the Brazilian Constitution—Art. 207,
which states that “obey the principle of inseparability between Teaching, Research
and Extension” (Brazil 1988). No less important is innovation, which is inserted
in the principles of inseparability. According to Miranda et al. (2016) the univer-
sity campus can be seen and used for transferring and application of the knowl-
edge in favor of society. Bejinaru et al. (2018) state that universities need to take
their role seriously, facilitating access to innovations, providing implementations
and disseminating research results.

In the view of Ortega (2016), Teaching has an elementary nature and ensures the
transmission of the knowledge produced and all the new results. Together, teaching
and research combine theory and practice and thus, promote the exchange of informa-
tion. With regard to the Research, this dimension allows the construction of critical
thinking, new responses, learning and academic thinking (Ortega 2016).

As the third item of inseparability, the extension is defined by Gonçalves (2015)
as the affirmation of responsibility and social commitment, belonging to academic
training and knowledge generated by the University. Similar to this view, Chaves
et al. (2019) state that the extension presents a commitment to transmitting and
instrumentalizing the knowledge generated at the university.

In order to achieve the social commitment, extension projects must operate in
transversal dimensions, combining different areas of knowledge (Silva et al. 2016).
Thus, extension projects are linked to several social, environmental, sustainable and
educational purposes. In this way they contribute to the achievement of the UN
Sustainable Development Goals by promoting the articulation of the activities of
extension projects with the proposed goals of the SDGs.

Recognizing the value of each axis for the university to remain in constant evolu-
tion and highlighting the extension with its projects, the aim of this paper is to
present an outreach project developed by a Brazilian university, with focus on smart
and learning cities and in parallel highlight the social impact of the project and its
contribution to achieving the Sustainable Development Goals.

2 Methodology

The methodology of this study addresses the analysis of secondary data, provided
from the project reports and institutional news. This paper presents a case of study
describing the interventions promotedby anoutreachproject guidedby theUniversity
of Passo Fundo—UPF, in southern Brazil.

The UPF main campus is located in the city of Passo Fundo—Rio Grande do Sul
(RS), however, the institution has campuses in other 6 municipalities in the north of
the state. Figure 1 presents UPF’s location.

As a community university, besides its responsibility as a teaching and research
center in the north of the state of Rio Grande do Sul—Brazil, UPF also provides a
relevant social role through its extension projects.
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Fig. 1 Passo Fundo location, southern Brazil

The extension project entitled UniverCidade Educadora e Inteligente (Smart and
Learning UniverCity) aims to promote formal, non-formal and informal education
with different actors from Passo Fundo/RS and the coverage region of UPF. Also,
it aims to highlight the pedagogical potential of city spaces, guaranteeing several
opportunities to teaching and learning in the territory (UPF 2020a).

2.1 Methodological Steps

The research was divided into three steps, as shown in Fig. 2.

Fig. 2 The main goal and
the methodological steps
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Step 1—Diagnosis of the project under study
This step aims to characterize and describe the project. The methodology adapted
from Bardin (2011) was used, following the phases: analysis, exploration and treat-
ment of the content. In this step, contact was made with the professors responsible
for the project, and access to the project activity report was obtained.

Step 2—Identification and characterization of the project’s actions
This step aimed to identify the actions carried out by the project and characterize
them. A detailed analysis of the available documents and the collection of the neces-
sary data were carried out. According to Bardin (2011), this is a relevant phase, as it
consists in the choice of the data to be analyzed. First, it was searched by the actions
promoted by he project so far. For this moment, the project’s performance report was
used as a source of information, describing the activities carried out. In parallel, a
search was conducted on the UPF institutional website to identify news about the
project’s actions.

Step 3—Identification of the contribution to the SDGs
Finally, the project contribution to the consolidation of the SDGs was highlighted.
The third phase covers the data treatment. The information was filtered and treated,
as well analyzed regarding the contributions to the SDGs achievement. Each activity
was analyzed from the perspective of the SDGs and their targets.

3 Results and Discussion

3.1 Diagnosis of the Project Under Study

The activities within the context of the “UniverCidade Educadora e Inteligente”
Project started in 2011, but it was in 2016 that the project was officially launched
and in 2017 it promoted its first event: “1st Meeting on Smart and Learning Cities”.
Among its purposes are the strengthening of social participation and the improvement
and revitalization of public spaces (UPF 2020b).

The project is divided into three smaller projects related to each other (Fig. 3).

Fig. 3 The project division
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Table 1 Numbers of the
project

Undergraduate courses involved Cities involved

Law Soledade/RS

Civil engineering Marau/RS

Pedagogy Camargo/RS

History Passo Fundo/RS

Computer science

School District: the sub-project is developed in partnershipwith theUPF’s Faculty
of Engineering and Architecture and works with two partner schools. It aims to
promote the practice of walking in the city and motivate sustainable mobility.

Smart Cities: the sub-project works in partnership with the Master Program in
Applied Computing, from the Institute of Exact Sciences and Geosciences of UPF.
The sub-project intends to promote better spaces in the cities by using smart resources
and services.

Circulating Citizenship: the sub-project is linked to the Faculty of Education of
UPF, and works with schools focusing on mobility and sustainable cities. Also, it
promotes activities such as courses for traffic instructors, in partnership with Detran
(Rio Grande do Sul Traffic Department).

The common link that connects the three small projects is the city and, as an
interdisciplinary topic, the projects that provide a rich and differentiated experience
to all involved.

Currently, the project promotes the integration between 5 different undergraduate
courses, involves 9members (4 students and 5 teachers) andworks with 4 cities in the
north of the state of Rio Grande do Sul—Brazil. Table 1 presents that information.

3.2 Identification and Characterization of the Projects’
Actions

In total, 29 actions promoted by the project with contribution to someUNSDGswere
identified. These actions were divided into 4 categories according to their common
characteristics: (1) Promotion of activities; (2) Participation in events; (3) Guidance
for city’s certification and (4) Promotion of courses.

Activities classified as Promotion of activities involved the organization of events
about Smart and Learning Cities, as support for the World Car Free Day promoted
in Passo Fundo, traffic education and accident prevention activities at schools, inclu-
sive mobility activities, socio-environmental education workshops and activities to
enhancing reading in schools.

The activities classified as Participation in events are described as moments in
which teachers members of the project were invited to speak at events or meetings
and expose the project’s experiences.
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Fig. 4 Classification of
promoted actions

48%

21%

21%

10%
Promotion of activities

Participation in events

Guidance for city's certification

Promotion of courses

The Guidance for city’s certification refers to the assistance provided by the
project so that the cities in the region can achieve the certification of recognition as
a Learning city.

Finally, the Promotion of courses were moments in which the project provided
technical training for traffic instructors. These activities represent an opportunity
for young people and adults to get professional training and also provide public
awareness regarding the importance of traffic care and accident reduction.

Figure 4 shows the result of this classification.
Initially, the most prominent action was the Promotion of activities equivalent

to 48% of the total (14 actions). Within these activities are moments of awareness
in traffic, promoted by the sub-project Circulating Citizenship. Most of the time,
the activities were carried out in schools in the city of Passo Fundo, in partnership
with the other sub-project School District. In other times, activities were promoted
at events such as the World Car Free Day.

Still within the promotion of activities, is highlighted the promotion of events such
as the “Meeting of Learning and Smart Cities” and the World Car Free Day. Events
as mentioned provide important moments for good practices dissemination among
cities, promoting dialogues and reflections of the role of the city in the improvement
of society.

In general, the activities classified in this group involve the participation of profes-
sors and extension students, enabling those involved to have a human education that
goes beyond what is proposed by academic curriculum.

Subsequently, Participation in events and Guidance on cities certification regis-
tered 21% of the actions (6 actions). The orientation for the certification of cities
was successful in the northern region of the state, since in four months 3 cities were
certify as Learning Cities and there is still other cities in progress.

Finally, 10% of the total (3 actions) represented the promotion of courses
especially for traffic instructors.
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Table 2 The activities contribution for the SDGs

Activities SDGs related Contribution

Promotion of
activities

Promotion of
socio-environmental education,
awareness of road traffic care,
avoiding road accidents;
promotion of events such as
“Meeting of Learning and Smart
Cities”

Participation in events Sharing experiences and
promoting dialogue to support
technological development,
research and innovation

Guidance for city’s
certification

Promotion of lifelong learning
spaces, including environmental
questions. Encouraging the
qualification of teachers and the
improvement of school
environment. Ensure an inclusive
environment for all

Promotion of courses Technical learning and training
opportunities for youth and adults

3.3 Contribution to the SDGs

The actions promoted were analyzed from the perspective of their contribution to
the UN SDGs, taking into account how each activity could relate to each SDG indi-
vidually. The results showed how different activities, classified in the same category,
could contribute to the same SDGs. Table 2 shows the four categories of activities,
the SDGs related and an explanation for their contribution.

In general, the activities promoted by the project were related to seven different
SDGs: Good Health and Well-Being (SDG 3), Quality Education (SDG 4), Gender
Equality (SDG5),DecentWork andEconomicGrowth (SDG8), Industry, Innovation
and Infrastructure (SDG 9), Reduced Inequalities (SDG 10) and Sustainable Cities
and Communities (SDG 11).

The SDGs Quality Education (SDG 4) and Sustainable Cities and Communities
(SDG 11) stand out among all, since they are related to 25 and 16 activities, respec-
tively. The goalsHealth andWell-Being (SDG3) andReduced Inequalities (SDG10),
still stand out with 9 and 10 related activities, respectively. Finally, althoughwith less
expressiveness, the goals of Gender Equality (SDG 5), Decent Work and Economic
Growth (SDG 8) and Industry, Innovation and Infrastructure (SDG 9), show their
relevance to the activities in which they were listed, 7, 4 and 5, respectively.
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The Participation in events is related to only two different SDGs: Quality Educa-
tion (SDG 4) and Industry, Innovation and Infrastructure (SDG 9), while the Guid-
ance for city’s certification, relates to the Learning and Smart Cities theme, addresses
the largest number of different SDGs: 4, 5, 10 and 11. Finally, activities classified as
Promotion of courses are related to the SDG 4 and 8.

The results showed how a single extension project can be related and contribute to
seven different SDGs and integrate the communitywith the SustainableDevelopment
Goals. Also, it demonstrates the relevance of extension projects at the university.

4 Conclusions

Through the discussions and reflections raised by the project, it was possible to
consolidate the partnership between the University and the cities of the region,
creating a unique opportunity to formLearning and Smart Cities cooperation network
in the north of the state of Rio Grande do Sul, southern Brazil.

Therefore, the extension proved to be the channel whereby research and teaching
promoted within a Higher Education Institution can reach society and drive trans-
formations. Finally, it was possible to show that the dimension of lifelong learning
at the university is also consolidated through extension.

This case of study reports how a practical experience of an extension project
was able to bring the university closer to society and thus, promote mutual support
in the implementation of the Sustainable Development Goals. Therefore, by docu-
menting and sharing this experience it is expected to encourage future projects and
partnerships between universities and cities, in different contexts.
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1 Introduction

Sustainability has become a significant theme in the past decades. It has been raising
the importance of promoting deep structural changes, economic efficiency and less
environmental impact on feedstock equitable distribution. Therefore, universities
play an important role as a mediator of local government and society by promoting
discussion forums, and more importantly, as an agent of transformation in important
changes. Hence, it becomes necessary the elaboration of a plan that guides the orga-
nization to achieve sustainability, and moreover, reinforce partnerships, and improve
knowledge of what is needed to maintain the projects. Likewise, these actions will
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promote a diagnosis establishment, actions, and, consequently short-, medium- and
long-term goals (Lemos et al. 2018).

The University of São Paulo-USP/Brazil gathers a broad community (117,118.00
people) including professors, universities staff, aswell as undergraduate and graduate
students in a 76,437,742, 45 m2 area on seven different campuses over the capital of
São Paulo state, inland and coastal (USP Statistical Yearbook 2018).

Due to its many specificities and thinking about Universities sustainability, the
elaboration of an Environmental Policy (EP) for USP had its onset in 2009 due to
Working Groups (WG). The strengthening of this idea came with the creation of a
Superintendence of Environmental Affairs (SGA) in 2012, along with the endorse-
ment of the EP/USP publication in January 2018 by the 7465 resolution (USP 2018).
Therefore, the EP main goal was preferably conducting and providing legitimacy
to sustainability actions within the University, regarding preservation, conservation
and the rational use of natural resources. The addressed topics were Green Areas and
Ecological Reserves,Mobility, Greenhouse Gases and Pollutants Emission, Environ-
mental Education, Fauna, Water and Effluents, Sustainable Buildings, Solid Waste,
Energy, Territorial Use and Occupation, and Management (Lemos et al. 2019).

Since the EP publication, several actions have been developed on different
campuses in order to implement their themes, considering the contextual align-
ment of their specificities. Among these actions was the Environmental Master
Plans (EMPs) and Pilot Projects (PPs) elaboration, that are projects supported by
SGA/USP resources to develop sustainable and replicable actions in differentUniver-
sity contexts; participation in worldwide rankings such as Greenmetric (18th posi-
tion in 2019, first place in Latin America), as well as taking part in different forums,
as the Climate Change (COP), and the High-level Political Forum on Sustainable
Development (HLPF) at the United Nations (Lemos et al. 2018).

USP’s participation in international forums led the university to consider world-
wide frameworks. The United Nations General Assembly established on September
25th, 2015 70/1 resolution a set of 17 global objectives denominated Sustainable
DevelopmentGoals (SDGs), followedby169goals to be achievedby2030, according
to the Agenda 2030 (United Nations 2015).

The sustainable development proposed by SDGs englobes all the three Economic,
Social and Environmental perspectives. The University of São Paulo has sought
to bring its activities to meet the Agenda 2030, collaborating with the society to
achieve the goals proposed by the United Nations. One of the main challenges when
dealing with broad guidelines of international scope is an adequate local context,
thus avoiding a thematic detachment.

The link between the University’s actions and SDGs can be assessed through
network analysis, a worldwide applied approach especially relevant when interre-
lationships between actors, organizations or themes are required (Batagelj 1998).
With the advance on computer programs, the accessible Gephi Software appears
allowing real-time associations visualization, interactive techniques, data filtering,
and statistics application with a great visual result (Bastian et al. 2009).
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The sustainability variables incorporation process developed by the university
towards society is an important agent of transformation. Thus, the goal of this study
is to correlate USP’s sustainable actions adherence through its EP and PPs, with all
SDGs, seeking examples developed in the university that might be replicable in the
surrounding communities.

2 Literature Review

2.1 The Agenda 2030 Civilizational Aspirations

It has been observed that the planetary life support systems have been under stress
in the last century (Rockström et al. 2009), beyond the safe boundaries needed for
a truly civilizational human species advance. Among the many complex sustainable
development challenges, such as plastic pollution ubiquity (Shen et al. 2020), biodi-
versity loss (Cardinale et al. 2012), and coral reefs bleaching (Beyer et al. 2018), the
substantial synergic hazardous potential is the climate crisis (Hoegh-Guldberg et al.
2018; IPCC 2019). Recent studies, as the one on the Amazon rainforest deforestation
(Lovejoy and Nobre 2018) has shown that many climate tipping points have already
started (Lenton et al. 2019), and it is currently uncertain the effects it may cause, as
well as the potential disruption, on the global climate.

Therefore, several initiatives and policies have risen as an international response
to a problem that transcends the Nacional State barriers. It is important to highlight
the United Nations Conference on Environment and Development (UNCED), also
known as the Rio Summit or just ECO-92, and later on, Rio +10 and Rio +20.
These conferences have leveled the sustainability debate to a political level never
seen before, creating frameworks and directives for the civilizational agenda we are
pursuing today.

Since 2012, the United Nations have been coordinating a widely participative
process on Sustainable Development Goals (SDGs), and therefore, continuing the
social advances (Mitra and Rodriguez-Fernandez 2010) obtained by the Millenium
Development Goals (MDGs) to give the environmental crisis a higher attention
profile.

The SDGs are the most advanced framework available for civilizational progress.
In its 17 goals and 169 targets, most of the humanity challenges have been
approached, from poverty eradication to gender equality, from biodiversity preser-
vation to main political and cooperation goals.

The SDGs framework is complex and should be approached as one interconnected
agenda with many systemic synergies (Nerini et al. 2018). Nevertheless, education
plays an important role in turning this tide, and can be considered a focal point
as well as an accelerator. The Higher Education Institutions have the responsibility
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and moral authority to improve their environmental resolutions by keeping a strong
regulatory system towards efficiency, and at the same time, avoiding the eventual
public policy regression, since they can improve common interest among social and
academic communities.

USP has been careful towards environmental public policies non-regression and
has been making an effort to the development of SDGs through its EP. The SDGs
have been promoting non-regression principles, thus, emerging in states and at an
international level applied in public policies, as included in “The Future We Want”
(United Nations 2012).

Regression takes many forms. It is seldom explicit since governments do not dare
to announcebacktracking in environmental protectionofficially due to fear of anunfa-
vorable public response fromenvironmental andpublic policy.Note that this principle
has been first established by a referendum in California (on November 2nd, 2010)
when the majority of voters refused to suspend a climate change and greenhouse
gas emissions reduction regulation, as requested by oil companies (Prieur 2012). It
has been demonstrated that this principle may present significant implications on the
environmental public policies with social interest.

3 Materials and Methods

To map the Agenda 2030 thematic context (United Nations 2015) at USP’s envi-
ronment, two thematic association stages were carried out using a consensus-based
expert elicitation process with different backgrounds specialists. This approach has
been inspired by the SDGs mappings developed by Nerini et al. (2018) and Vinuesa
et al. (2020). It can potentially reduce uncertainty and also help to elaborate frame-
works to support decision making. In this study, mainly institutional policy and
project documents, also known as gray literature, were used. The specialists’ board
was created based on the relevance selection (Butler et al. 2015) to obtain a diverse
and suitable set of expertise for the posit task.

The first association stage was based on the 11 USP’s themes, which are the EP
and its mirroring with the 17 SDGs (Table 2), while the second stage association
evaluated PPs adherence developed on the university’s campuses (Table 3) and their
SDGs.

Table 1 Specialists’ board,
time of experience and
background

Years of experience Background

Specialist 1 27 Climate changes

Specialist 2 19 Water resources

Specialist 3 15 Environmental education

Specialist 4 18 Sustainability indicators

Specialist 5 19 Solid waste treatment

Specialist 6 15 Environmental law
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Table 2 USP’s Environmental Policy (EP/USP) themes and Sustainable Development Goals
(SDGs)

EP/USP

1. Green areas and ecological reserves
2. Mobility
3. Greenhouse gases and pollutants emissions
4. Environmental education
5. Fauna
6. Water and effluents
7. Sustainable buildings
8. Solid waste
9. Energy
10. Territorial use and occupation sustainability management
11. Sustainability in administration

Sustainable Development Goals (SDGs)

Goal 1. End poverty in all its forms everywhere
Goal 2. End hunger, achieve food security, improve nutrition and promote sustainable agriculture
Goal 3. Ensure healthy lives and promote well-being for all at all ages
Goal 4. Ensure inclusive and equitable quality education as well as promoting lifelong learning
opportunities for all
Goal 5. Achieve gender equality and empower all women and girls
Goal 6. Ensure availability and sustainable water and sanitation management for all
Goal 7. Ensure access to affordable, reliable, sustainable and modern energy for all
Goal 8. Promote sustained, inclusive and sustainable economic growth, full and productive
employment and decent work for all
Goal 9. Build resilient infrastructure, promote inclusive and sustainable industrialization and
foster innovation
Goal 10. Reduce inequality within and among countries
Goal 11. Make cities and human settlements inclusive, safe, resilient and sustainable
Goal 12. Ensure sustainable consumption and production patterns
Goal 13. Take urgent action to combat climate change and its impacts
Goal 14. Conserve and sustainably use the oceans, seas and marine resources for sustainable
development
Goal 15. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, reverse land degradation and halt, along with halt
biodiversity loss
Goal 16. Promote peaceful and inclusive societies for sustainable development, provide access
to justice for all and build effective, accountable and inclusive institutions at all levels
Goal 17. Strengthen the means of implementation and revitalize the global partnership for
sustainable development

The SGA participation in the project developed by the Research Center for Gas
Innovation will allow research on sustainable mobility effectiveness throughout the
creation of a public transport line powered by hydrogen buses, connecting São Paulo
and São Bernardo do Campo cities.

The thematic adherence was evaluated and validated by the specialists’ board; and
the information was structured in the software network for future analysis. To create
associations, we used the Gephi Software (Bastian et al. 2009) for graph modeling
and network analysis. A graph is a connection network representation. The basic
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network composition includes “nodes” and “edges” that acquire meaning according
to the thematic area and study goal (Newman 2010).

Table 3 The 17 Pilot Projects (PPs) developed by USP

Title Description

PP1-living coverage, Faculty of Law in
São Paulo

At USP law school in the annex building, a Pilot
Project to revitalize the use of living coverage is
under development, which consists of growing
species in a garden that provides not only new
possibilities for using the space but also inserts
greener areas into the central area of São Paulo city

PP2-“Let’s go by bike”, on Pirassununga
campus

Developed at USP Pirassununga, the project
consists of encouraging sustainable movement and
community bicycle use through the installation of
bicycle posts that can be used with the USP
portfolio

PP3-in vivo diversity bank on Ribeirão
Preto campus

USP Ribeirão Preto covers soil is typical of
seasonal semideciduous forest areas occupied in a
diversified manner and intensely subjected to
environmental impacts inherent to its location and
occupation history. The project, in partnership with
the Ribeirão Preto campus Administrative Building
and the Department of Biology of the Faculty of
Philosophy, Sciences, and Letters, aims to establish
guidelines leading to the perpetuation of areas
belonging to the USP-RP Ecological Reserves. The
proposal to manage the seasonal semideciduous
mesophyll forest in vivo genetic diversity bank
involves academic-scientific activities and outreach
activities to encourage scientific and didactic
activities with the community inside and out the
university

PP4-Raia olímpica, at CUASO The Olympic Streak and SciTech Park projects are
being developed in partnership with a
multidisciplinary group, in which the State and the
City of São Paulo, as well as USP, are taking part.
The project aims Environmental Education
activities outdoors using cutting-edge concepts,
methodologies, and technologies toward mainly
basic education at public schools

(continued)
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Table 3 (continued)

Title Description

PP5-“Bossa” Project, at CUASO Firstly, the project seeks to assess how is the
campus user behavior in administrative
environments, regarding environmental comfort
issues understood as the air conditioning and
natural light use, among others. It addresses the
sustainable building’s theme, and mainly focuses
on the user’s behavior and how it can be extended
to students in didactic environments

PP6-performance project, at CEPEUSP The project consists of installing water-saving
mechanisms at the Sports Practice Center of the
University of São Paulo (CEPEUSP) located at the
“Armando de Salles Oliveira”—University of São
Paulo (CUASO-SP). The goal is not only reducing
consumption but also develop a cost management
project through the savings provided

PP7-shared bicycles, at CUASO Developed at the “Armando de Salles Oliveira”
University of São Paulo (CUASO-SP), the project
consists in encouraging and facilitating access to
the campus and the units using shared bicycles. In
addition to the bike-sharing integration points on
campus, an extra one integrating the Butantã
terminal and its surroundings will be placed

PP8-community garden, at the Medical
School in São Paulo

The project proposes the composting system
expansion to meet the garden and vegetable garden
needs of the Medical School (USP/SP). The
community garden is a project in which several
sustainable actions are developed in a daily
practice, such as a rainwater harvesting system,
composting, earthworm, Jataí bee breeding, and
disposable containers reuse. It involves the internal
and external community that frequents the place
daily

PP9-biodigester for swine residues, on
Pirassununga campus

In partnership with the Administrative building of
Pirassununga campus, a biodigester is being
implanted to treat pig farming residues, which also
allows agricultural reuse through fertigation in
pastures. The treatment will have an automated set
for filtration and solids separation, an item
financed by SGA/USP

PP10-chemical waste, on São Carlos
campus

Project in partnership with the São Carlos campus
Administrative Building. The chemical waste
laboratory (LRQ), meets the demands of several
teaching and research units, and also provides
decontamination services as well as waste
generated legal disposal on campus

(continued)
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Table 3 (continued)

Title Description

PP11-environmental restructuring in a
community dentistry clinic

The project aims studies developing and local
water measures, electricity, and gas management
actions. SGA/USP has been offering since
July/2017, a postdoctoral scholarship to produce a
prototype for measurement and a homepage for
information dissemination to instrumentalize the
consumption resources monitoring (water and
energy)

PP12-vegetation regeneration and
coexistence, at EACH

The project aims the native plants and tree-shrub
species growing in São Paulo city, considering the
limiting physical aspects resulted from the old
landfills areas at the School of Arts, Sciences and
Humanities (EACH) campus. Bearing in mind that
the campus is arid, sterile and a moisture-free
terrain, afforestation will contribute to greater
connectivity between the remaining vegetation in
this region and its increase in the East Zone

PP13-digital radiography, at USP‘s School
of Dentistry

An initiative of the School of Dentistry of Ribeirão
Preto (FORP), São Paulo (FO), and Bauru (FOB)
seeking to implement a digital radiography routine
within the three units. Therefore, reducing the
radiation exposure dose in patients, professors,
technical and administrative staff, as well as
undergraduate and graduate students, thus,
avoiding radiographic films and radiographic
chemical processing use. The project development
implies teaching, research and outreach activities
at the university, and can also suit as a model for
other institutions, as well as to public policy
proposals for the area

PP14-waste, at CUASO The research project on Solid Waste Management
Diagnosis at USP units had its onset at Poli and
EACH. With the data acquired, it will be possible
to come up with more efficient and sustainable
management tools, using replicable methodologies
among other campuses and units

PP15-small vertebrate fauna qualitative
survey,7 kon Pirassununga campus

The project aims to implement wild species from
Brazilian biomes, such as Cerrado and the Atlantic
Forest, monitoring tools, gathering information on
biodiversity and its areas of great occurrence;
carrying out monitoring campaigns to verify the
impacts caused by transport on the main roads and
streets on campus, as well as in its surrounding
areas and, finally to compare richness, abundance
and diversity of species parameters in the vicinity

(continued)
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Table 3 (continued)

Title Description

PP16-mobility—hydrogen bus, at CUASO
PP17-sustainability indicator platform, on
São Carlos campus

Participation in the project developed by the
Research Center for Gas Innovation that will allow
research on sustainable mobility effectiveness
throughout the creation of a public transport line of
hydrogen powered buses, linking the cities of São
Paulo and São Bernardo do Campo
Research project for the development of a
sustainability indicator applicable to USP
campuses. The data analysis will help to build
more efficient and sustainable management tools,
and use of a replicable methodology among the
other campuses and units

Source Lemos et al. (2018)

In this study, we have bipartite networks (Barber 2007), which means there are
two types of non-connected “Nodes”, and, therefore, they are represented by Type 1,
configured as the 11 EP/USP thematic areas and the 17 PPs, and Type 2, represented
by the 17 SDGs. The “Edges” represent a connection between Type 1 and Type 2
“Nodes”, which was defined based on the thematic overlap between the EP/USP
thematic areas and the listed SDGs.

4 Results and Discussion

The alignment proposed between EP/USP themes and the objectives guided by the
Agenda 2030 was informed by the experts indicated consensus (Table 1), and it has
shown that all 11 policy thematic areas present at least one thematic adherence with
SDG (Fig. 1).

The results are shown in graphs, where the EP and the SDGs nodes are represented
inFig. 1, and theSDGsandPPsnodes are observed inFig. 2. Thenodes size represents
the ‘level of association’ or the ‘association number’ the themes have with each of
the SDGs, and the color represents the node type or node cluster.

The networks were subjected to modeling by the Hu (2005) and Force Atlas 2
(Jacomy et al. 2014) algorithms both available on the software, such algorithms act
similarly to a gravitational system, in which the nodes are repelled or attracted by
the strength of their connections (ties).The resulting graphs were adjusted (colored
and resized) to improve visualization. The different colors represent the network
bipartition, as the thematic association was made between SDGs and EP, and not
between nodes of the same group.

It is noteworthy that the thematic areas with the greatest connection number are
Sustainability in Administration, Fauna Management and Environmental Education
(Fig. 1). Concerning Sustainability in Administration, the greatest alignment can be
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Fig. 1 USP Environmental Policy and the SDGs

explained in part by the relevance that the campus management pillar has in the
university milieu. Similarly, Environmental Education is an eminently transversal
theme, and it also represents the university mission itself.

A large number of connections with Fauna Management might be explained by
considering the diversity of animal species existing on the campuses (Alexandrino
et al. 2013). The highest number of connections is represented by SDG 11—Sustain-
able cities and communities, which is connected to 6 EP/USP themes. Likewise,
SDGs 4—Quality Education and SDG 15—Life on land also present a signifi-
cant number of connections, which suggest that most of the institution’s policy
themes are aligned with the needed response of growing urbanization challenges.
Campuses are small cities, different in scale and activities, but still very similar in
their administrative organization and structural arrangement.

The SDGs 11, 4 and 15 combination is configured as a summary of the main
University of São Paulo campuses aspects, which are dispersed in seven different
cities all over Brazil’s economic pole state, acting as living laboratories for different
city configurations (SDG 11). A significant amount of their campuses contains a
cultural capital-rich heritage, and it is common for students to have classes in build-
ings dating from the beginning of the 20th century. Many of the administrative
structures at USP Ribeirão Preto are set in buildings where once a coffee farm from
1920 was established. Such characteristics denote the importance of integrating the
EP thematic areas, as “Territorial use and occupation” to pose a major challenge in
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Fig. 2 SDGs and the Pilot Projects

advancing other thematic areas, such as “Sustainable buildings”. Therefore, trans-
forming the usual trade-off relationships with specific targets, such as the “SDG
11.4—Strengthen efforts to protect and safeguard the world’s cultural and natural
heritage” in synergistic relationships.

Another specific target aligned with the perspective of campuses as a model for
cities is “SDG 11.2—By 2030, enhance sustainable urbanization and capacity for
participatory, integrated and sustainable human settlement in all countries”. The
alignment of this specific objective with EP/USP indicates that the university has
made efforts to reduce the gap between the university and its surrounding community.
In order to achieve this goal, outreach activities acting as communication channels,
as well as effective actions among students, researchers and the external community
were performed. Likewise, another strategy was an open participatory process, in
which society representatives were invited to the decision-making board, where they
could share the city-campus impact on the surrounding community.

Considering now the education perspective, the “SDG 4.7—By 2030, ensure
that all learners acquire the knowledge and skills needed to promote sustainable
development” specific target is to promote education for sustainable development.
When represented in the EP Thematic areas, it reveals an institutional commitment
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Table 4 The seven USP campuses area

Campus Ecological reserve area in
ha

Total campus area in ha % of ecological reserve
considering the total area
of each campus

Bauru – 15.68 –

Lorena 8.16 37.34 21.85

Piracicaba 1111.88 3825.40 29.07

Ribeirão Preto 168.95 586.3 28.82

Pirassununga 881.62 2269.00 38.86

São Paulo 106.01 791.97 13.39

São Carlos 35.71 155.47 22.97

Total 2312.29 7681.16 30.10

Source USP Statistical Yearbook (2018)

to the necessary approach at different educational levels, such as the international
framework adaptation to the local institutional policy.

SDG15 is the onewith the greatest impact on the institution’s sustainability indica-
tors. In 2012, with the SGA/USP establishment, 2165.98 ha were legally declared as
Ecological Reserves and, therefore, has been receiving different status and protection
from other university areas. Average, 30% of the seven campuses’ total area consists
of ecological reserves (Table 4) (USP 2017).

As such, the university significantly contributes to carbon capture on its campuses
to the extent that forests in urban areas are effective mechanisms for carbon storage
(Brack2002;NowakandCrane 2002).Usually, the campuses present amixed compo-
sition of urban and rural areas. Another specific characteristic is that they are in a
region where they can assist the Atlantic Forest preservation, which is a Brazilian
biome with great biodiversity, and now with only 28% of its original coverage
remaining (Rezende et al. 2018). The university perspective aligned with SDG 15
and 13, strongly contributed to it being classified as the most sustainable university
in Latin America (GREENMETRIC 2019).

4.1 University as Test Bed for City Solutions

Analogously to the alignment with the EP, compliance with SDGs was also checked
with the university’s 17 PPs. The PPs are current initiatives on the seven univer-
sity campuses, and are generally related to research, teaching or outreach teaching
projects and permeate different thematic areas allied with the research diversity
carried out at the institution (Lemos et al. 2018).

The projects had their alignment observed through Gephi Software treatment,
with the same parameters used for the EP analysis. Similarly, it was observed that
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the highest connection number node was also the one represented by SDG 11—
Sustainable cities and communities, followed by the SDGs 15, 13 and 12 nodes.

The modularity indicator with different color groups is a similarity indicator
among the nodes and their connections. Besides, it has its main use on finding
communities in large networks (Blondel et al. 2008), as well as it has a good use for
the qualitative analysis carried out in this study.

The clustering formed with some PPs promotes joint efforts opportunities for
networking, and also highlights how the projects can be converged in more complex
programs or even new EP thematic areas.

The cluster formed by PP1, PP3, PP12 and, PP15 has shown how these projects
can converge and work alongside, despite happening on different campuses. All
projects involve biodiversity conservation and are also connected with the SDGs 15
and 13. Similarly, the cluster formed by PP2, PP5, PP7, and PP16, are associated
with mobility innovations on campus and connect themselves to each other through
the SDGs 11, 3 and 7, highlighting how mobility issues connect health and energy
in a meaningful set of opportunities.

Figure 3 represents the Figs. 1 and 2 intersection, correlating the SDGs with EP
and PP. The methodology applied to evaluate the adherence between the EP and PPs
has not shown any correlation with the SDGs 1, 5, 8, 14, and 17, mainly because the
environmental actions addressed throughout the themes do not target directly these
goals.

However, it is important to stress that USP presents several actions that address to
and with society: (i) SDG 1—public and tuition-free university able to offer several
welfares and social services (housing, restaurants, nursery, among others) to support
students in their studies, and besides, also enabling the under-represented groups
to be admitted in all programs (at least 40% of the students are black, brown or
indigenous, or from public schools); (ii) SDG 5—no gender differences in salary. A
commission of only women was recently created to address and take action against
all kinds of violence (physical, emotional, psychological, sexual, sexist, racial or
LGBTphobic); (iii) SDG 8—due to its classification in different international rank-
ings (QS—World University Rankings; U.S. News & World Report), USP plays an
important role in developing high-quality professionals able to perform in several
sectors in Brazil and the world; (iv) SDG 14—one of USP campuses is located in
a coastal ecosystem protected area (CEBImar), in which a teaching and research
center is promoting important knowledge development in aquatic life preservation;
(v) SDG 17—the University has been broadening its partnerships and participation
in the international scenario throughout university sustainability rankings (ISCN—
International Sustainable Campus Network; IUSDRP—Inter-University Sustainable
Development Research Programme; UI GreenMetric) with SGA/USP as mediator.

Highlighting the SDG 11 and concerning the local projects of each campus, it has
been signaled that the EP/USP has been acting in a way to converge the thematic
areas into practical and localized actions. The connection with the SDGs reinforces
the need for a multilevel approach, which is especially relevant to sustainability
challenges (Molthan-Hill et al. 2020), since the issues will not be solved if they are
only fostered from the top or pursued at the individual level (Schwaninger 2015).
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Fig. 3 Conceptual diagram: SDGs interface between Environmental Policy and Pilot Projects

University campuses emulate many common city features and also generate envi-
ronmental, economic and social impacts on their communities (Verhoef et al. 2020).
Such features make them able to act as interactive knowledge co-production models,
also known as living labs (Evans et al. 2015) or test-bed (Robinson et al. 2013).
Living Labs can be understood as an environment, infrastructure or space for experi-
mentation, in which real-life contexts are shaped. It is a geographical or institutional
limit where intentional experiments are carried out. It can also be used as a method-
ology, a systemic innovation, or a space used by researchers, citizens, companies and
local governments from a user-centered perspective for experimentation (Mandai
and Brando 2019). Therefore, USP, considering its campuses specificities, behaves
as a Living Sustainable Laboratory, as they are potential environments for studying
sustainability challenges, simulating small cities, and can also act as urban labora-
tories. These spaces include several teaching, research, and outreach activities, that
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are developed in the classroom, laboratories, or non-formal spaces, including the
welfares and social services (housing, transportation, food, among others).

There is an urgent demand for cities to become more sustainable. Urban areas
have expanded rapidly between 2000 and 2014. The area occupied by cities grew
at a 1.28 rate, which is greater than their population growth. Therefore, there was a
decrease in its density and an increase in the demand for urban growth management
(United Nations 2019).

One of themain challenges relays on the agreement between policies and the inter-
national sustainable development agenda complexity at a local city scale (Mccarney
2019). Accordingly, universities can play an important role applying the SDGs, and
can also use their framework as a guidance model for both diagnosis and prognosis
for their campus sustainable solutions. That can be achieved by integrating university,
the community itself and by fostering synergies among them.

5 Conclusion

The Gephi Software network analysis methodology was appropriated to verify the
adherence of USP’s environmental actions to the SDGs, but not to the ones with the
themes not directly correlated to the EP and PPs, such as SDGs 1, 5, 8, 14 and 17.

EP/USP is strongly aligned with the Sustainability in Administration, Fauna
Management and Environmental Education themes, SDGs 11, 15 and 4, respec-
tively. The actions contemplated by the PPs on the different USP campuses have
shown correlations with the SDGs, including Flora and Fauna Conservation (SDG
11 and 15); Waste Management (SDG 12) and Water Resources Conservation (SDG
6).

Although the SDGs 1, 5, 8, 14 and 17 have not shown adherence to the USP‘s
environmental actions, the University has been providing important contributions in
other segments strictly connected to these SDGs.We have as examples the following
actions: public and tuition-free universities, gender salary equality, women commis-
sion against all kinds of violence, university for all (under-represented groups admis-
sion program), high-quality teaching and research to develop high-quality profes-
sionals, teaching and research center responsible for the aquatic life preservation,
and, finally, partnerships with international institutions for sustainability experience
exchange in Higher Education.

The data presented in this study confirm that the University of São Paulo develops
its activities based on the management of green campuses, collaborating with the
society on building sustainable communities.
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1 Introduction

According to the United Nations (2019), women represent only 35% of students
in the areas of Science, Technology, Engineering and Mathematics. According to
data from the survey conducted by the Open Box of Science (2020), in Brazil, there
are less than 77.8 million researchers in the five largest areas of knowledge. These
areas being: linguistics, letters and arts; Engineering; applied social sciences; exact
Sciences; and health sciences. Among the researchers studied, 59.69% are men and
40.3% are women. In the exact sciences, women represent only 31% of the total
researchers with a doctorate. In engineering, representativeness is even lower: 26%.
In the health area, women are the majority. However, in this area, surgeons are
predominantly male.

According to data from the Brazilian Institute of Geography and Statistics (IBGE)
(2018a), since the 1990s, women have predominated in participation in education
at all levels. However, in 2018, only 16.9% of women aged 25 or over had a higher
education degree, even higher than the percentage of men, this being 13.5%.

C. P. Finatto (B) · C. G. da Silva · G. Carpejani · J. B. S. O. de Andrade Guerra
Center for Sustainable Development (Greens), University of Southern Santa Catarina (UNISUL),
Araranguá, Brazil
e-mail: carlapatriciafinatto@gmail.com

C. G. da Silva
e-mail: camila2527@gmail.com

G. Carpejani
e-mail: gabrielacpj@yahoo.com.br

J. B. S. O. de Andrade Guerra
e-mail: baltazar.guerra@unisul.br

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021
W. Leal Filho et al. (eds.), Universities, Sustainability and Society: Supporting
the Implementation of the Sustainable Development Goals, World Sustainability Series,
https://doi.org/10.1007/978-3-030-63399-8_28

435

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-63399-8_28&domain=pdf
mailto:carlapatriciafinatto@gmail.com
mailto:camila2527@gmail.com
mailto:gabrielacpj@yahoo.com.br
mailto:baltazar.guerra@unisul.br
https://doi.org/10.1007/978-3-030-63399-8_28


436 C. P. Finatto et al.

However, despite recent research indicating that women have been the majority
at all levels of education in Brazil, including higher education, they receive a lower
remuneration compared to men, even if they perform an identical activity (UNDP
2019).

In the last quarter of 2019, men earned, on average, 22% more than women.
Among workers with higher education, the difference is even greater, reaching 38%.
Between management and executive positions in private companies, the difference
was 29%, totaling only 40% of leadership positions. However, the unemployment
rate among women reached 13.1%, while among men it was 9.2%. This reality also
occurs because women spend 95%more time thanmen on domestic tasks, sacrificing
their academic and professional lives, often for maternal activity (IBGE 2018b).

Thus, even though there have already been significant cultural changes in society,
especially regarding the waywomen see themselves and how they are seen, obstacles
remain to achieve gender equality. For example, to be accepted and recognized in
areas where historically men predominate, as in engineering and computing (Lima
2013). In addition, as explained, these obstacles can also be seen in medical areas.
Although women now make up a large portion of the medical student body in indus-
trialized countries, they are still underrepresented in various disciplines and at the
highest levels of medicine. Besides, there are many possible obstacles to career
goals, which presumably act synergistically, which include domestic responsibilities,
rigidity in career structures and discrimination (Bonder 2015).

That said, the low percentage of women in key areas of science is worrying, a
fact that requires initiatives from government, universities and society to minimize
gender inequalities. In this regard, universities can contribute positively (Christie
et al. 2017). Mainly through outreach programs that promote the United Nations
Fourth and Fifth Sustainable Development Goals that involve quality education and
gender equality, respectively.

The concepts of “quality education” (SDG4) and “gender equality” (SDG5) must
be understood as interdependent issues. It is important to avoid considering them
as isolated purposes, as the objectives can and should be interpreted as related to
each other. Therefore, the idea of using university extension projects as a tool for
the massification of quality education and the empowerment of women was adopted
in the guidelines of Brazilian educational institutions. As women still suffer social
inequalities, it is understood that, through education and empowerment, better jobs
and political, economic and social representation can be guaranteed (McMahon2010;
Psacharopoulos and Patrinos 2018).

In this sense, the concept of “empowerment” of women can be understood as
a definition of the development of their capacities, so that each one of them can,
collectively and/or individually, have social, economic, political and cultural repre-
sentation, self-sufficiency, and be able to establish their agendas and demands in
society and the State (UNDP 2019). To promote this idea, the United Nations Entity
for Gender Equality and Women’s Empowerment—a commitment signed by the
United Nations (UN-WOMEN 2019), with the support of 189 nations—highlighted
equality as a fundamental element for the empowerment of women. The signatory
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nations have also pledged to effectively include the gender dimension in all their
political institutions, advocacy activities, planning and mainstreaming.

This implies that education can act as a powerful mechanism to develop a
more cohesive and egalitarian society (Groenez et al. 2007; Blossfeld et al. 2014).
Currently, educators highlight the importance of developing gender equality (SDG
5), through initiatives that encourage more access for girls and women to research in
areas such as Science, Technology, Engineering and Mathematics (STEM) (Panetta
and Williams 2018). In addition, a highly qualified workforce is a proven motivator
of decent work and strong economic growth (SDG 8) (Woessmann 2016; Frey 2017),
which in turn contributes to the achievement of goals related to poverty (SDG 1) and
hunger (SDG 2). Finally, quality education can also include growing skills about
learning sustainability, and how to take care of our planet (SDG 12 and 13). It should
also be noted that SDG 17 focuses on the role of partnerships to achieve the SDGs. It
makes explicit reference to the need for governments to work together and cooperate
with a wide range of stakeholders, in the private and non-profit sectors, which would
tend to include more women.

It is emphasized that gender inequality is one of the challenges to overcome in
order to achieve sustainable development. The empowerment of women, as well as
the guarantee of the rights of all people, without exception, is fundamental elements
for a legacy of a just society for future generations. Thus, the UN Sustainable Devel-
opment Goals aligned with university extension programs are reflected in efforts to
ensure more possibilities for women in society and the labor market. Nevertheless,
recognition of their rights and access to their own income are key elements in building
a feeling of empowerment.

Therefore, the role of universities is to mitigate the gender gap in leader-
ship positions and intellectual circles, through educational empowerment that will
generate financial independence. As a result, employment opportunities for men and
women would increase, so that gender differences in the labor market become less
pronounced at higher education levels. However, as will be demonstrated in this
article, changes occur when universities connect the community with the academic
environment, carry out studies, and when there are incentives for public policies and
investments, and private partnerships within universities.

In this sense, this study aims to explore the role of Brazilian universities in
contributing to the empowerment of women in science. This will be done through
the analysis of two extension programs carried out by three Brazilian universities
in southern Brazil, namely the Maternal-Child and Family Care Program (MCFCP)
and the Girls in Science Program, through the qualitative approach and collection of
information and bibliographic data. In summary, the cases show that the integration
of the university with society is a crucial point to support the implementation of
sustainable development, gender equality and, above all, access to education.
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2 Women’s Empowerment and Sustainable Development

Empowerment can be defined as an active multi-dimensional process which helps
women to develop their identity and self-esteem in all spheres of life in due to greater
access to knowledge and resources, more autonomy in decision making, greater
ability to plan their lives, more control over the circumstances which influence lives,
and freedom from customs, beliefs, and practices (Cornwall 2016).

Individual empowerment has, as indicators, self-esteem, self-confidence and self-
affirmation, since the most successful actions are those that do not include only the
community (Malhotra et al. 2002). Regarding gender equality, this involves elevating
women through literacy, education, training and awareness (Alvarez 2013).

It is also necessary to establish the concept of gender equality. One can under-
stand gender equality as a human right and essential for the achievement of peaceful
societies and sustainable development (Shannon et al. 2019). It is also defined as a
situation inwhich “all human beings are free to develop their personal skills andmake
choices without the limitations established by strict gender roles; that the different
aspirations and needs of women andmen are considered, valued and favored equally”
(Holzner et al. 2010, p. 5).

Gender equality is included in the agenda of the Sustainable Development Goals
as the fifth goal (UN 2010). To conceptualize, the most frequently cited definition
is “the development that meets the needs of the present without compromising the
ability of future generations to meet their own needs” (Brundtland 1985, p. 1). In
other words, for Van Bellen (2004, p. 73), to live sustainably requires a standard of
living “within the limits imposed by nature”. It means society, in general, needs to
act in favor of the interests of future generations while trying to satisfy the current
needs to have a planet capable of supporting human activities. And Gender Equality
is an essential goal to conquer a sustainable future for the planet since it collaborates
for a better quality of life and social harmony (WEF 2016).

It is also noteworthy that sustainable development is not based on economic,
social, ecological, or institutional dimensions in isolation of each other, but on the
vision of the system as awhole. This is because the relationships between the systems
must be reallocated in a logical structure to achieve coherent sustainability (Romeiro
2012).

Stevens (2010) states that gender disparity, unquestionably, is prevalent in all
cultures in the world and that without serious measures to address it, sustainable
development cannot be achieved. Also, the author emphasizes that “an increasing
number of studies indicate that gender inequalities are extracting high economic costs
and leading to social inequities and environmental degradation worldwide” (Stevens
2010, p. 3). To this point, “gender equality is a human rights issue and a precondition
for establishing sustainable development” (Alvarez 2013, p. 85).

That said, UN-WOMEN (2019) believes that education is themost efficientway to
achieve the fifth Sustainable Development Goal, thus establishing synergy between
the fourth and fifth goals. However, it is worth mentioning that the search for gender
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equality and quality education depends on the interdependent interaction of actions
based on the economic, social and environmental dimensions.

For such ideals to be attained, university extension presents itself as a satisfactory
alternative to create the interaction between higher education institutions and vulner-
able communities. This connection bridge between theory and practice promotes
exchange with the environment in which both parts are inserted (Nogueira 2000).

Women represent half of theworld’s population and deserve equal access to health,
education, economic participation, earning potential and political decision-making
power (WEF 2016; UN-Women 2019). However, they face obstacles to empower
themselves and reach decision-making positions due to the cultural, economic and
social issues of the society that sees them as more fragile than men. Regardless of the
historical model of the oppression towards women in society, social advancement
and women’s independence are slowly improving through education (Dalouh and
Soriano 2017).

Quality education promotes a sense of protagonism, identity, leadership power
and, consequently, better positions in the labor market for women (Shahtalebi et al.
2011; Yousefy and Baratali 2011). Higher education even has protective effects on
health due to its impacts on the psychological and social processes of individuals
(Chiu et al. 2019). And this transformative power of education, with wide-ranging
effects across society, makes it the reason why it plays a significant role in gender
equality.

3 Methodology

The nature of the research of this study is qualitative. According to Cooper and
Schindler (2011), qualitative research includes a set of interpretative techniques
that seek to understand a certain phenomenon through its description, decoding and
translation.

Regarding the research approach, the case study was applied as it is an empir-
ical investigation that investigates the contemporary phenomenon in depth. In other
words, it investigates a contemporary phenomenon within its context, especially
when the boundaries between the phenomenon and the context are not clearly defined.
It is a comprehensive method that comprises the logic of the paper, data collection
techniques and approaches to data analysis (Yin 2015).

Bhattacherjee (2012) defends that a case study is a method of intensive study
of a phenomenon over time within its natural configuration. It consists of several
methods of collecting secondary data and allows the researcher’s inferences about
the phenomenon, allowing a rich, contextualized and more authentic interpretation.

Also, Creswell (2007) asserts that when the researcher carries out the case study,
he explores in depth a fact, an activity collecting detailed information using a variety
of collection procedures. In this sense, this study chose three cases regarding two
university extension programs in the south of Brazil, the Girls in Science program
supported by the National Council for Scientific and Technological Development
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(CNPq) executed by the University of the South of Santa Catarina (UNISUL) and
the Federal University of Rio Grande do SUL (UFRGS); and theMaternal-Child and
Family Care Program supported by the University of the Extreme South of Santa
Catarina (UNESC), taking into account the action of these universities in relation to
programs supported by governmental initiative and by the initiative of the educational
institution itself. As the data collection technique, this study used sources such as
“search sites” and “social networks” of the studied objects.

The analysis of the collected data used the typology defined by Yin (2015),
the author suggests 5 analytical research techniques: (1) pattern combination; (2)
construction of explanation; (3) time series analysis; (4) logical models; (5) cross-
synthesis of data. For this purpose, a standard combination analysis will be carried
out in which the subjects of the greatest congruence and relevance of the selected
cases will be evaluated.

4 Results and Analysis

4.1 Gender Equality in Brazilian Universities

Brazil is a country with high levels of social inequality, and when filtered for
gender issues, this development obstacle is still present. According to the UNDP
report (2010), inequality between men and women causes a loss of 63% of human
development potential in Brazil.

This is because, throughout the history of teaching in Brazil, universities and their
role in society have undergone numerous transformations. This is linked to the transi-
tion in their functions, which then becomes a social, economic and cultural institution
(Bartnik and Silva 2009). However, even though higher education in Brazil is at a
slow pace, in terms of promoting the empowerment of women within and outside the
community of higher education, it is currently possible to highlight some initiatives
carried out by universities that seek to make higher education more accessible to be
entered by women (Dalouh and Soriano 2017).

In this way, university extension programs can be conceptualized as a complement
to traditional teaching, allowing students to expand their understanding during their
academic journey, aswell as involving the local community. In addition, it contributes
to personal development and the formation of social values and critical emancipatory
thinking. The aim is to empower the knowledge acquired reflecting in the adherence
and articulation of public programs and policies that turn their attention to issues
inherent, among others, to the empowerment of women (Casadei 2016).

In teaching, the extension allows learning beyond the classroom, since teaching
is directed towards the construction of new knowledge that, as a rule, would not be
taught in the classroom, especially given the participation of the community outside
the university.At the same time, the extension allows the democratizationof academic
knowledge because, through it, the knowledge built with the community is produced
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in the dynamics between theoretical knowledge and practical constructions (Sousa
2010; Dias 2009).

In extension programs, the students present themselves as “subjects of change,
capable of placing themselves in theworldwith an active and critical posture” (Castro
2004, p. 14). In addition to that, the extension, by covering the internal and external
community of the university, allows all agents to be able to exchange knowledge
widely, which would not happen only in the classroom.

Thus, deconstructing stereotypes and false dichotomies and moving towards
equality of rights and gender equity are indispensable conditions for those who envi-
sion a democratic and citizen society (Prá and Epping 2012). It is in this context that
this study utilizes two initiatives to demonstrate the role of universities in promoting
sustainable development through the education and empowerment of women, which
are presented and reflected on in the following two sections.

4.2 The Maternal-Child and Family Care Program (MCFCP)

As explicit above, there is a need for the empowerment of women in society at all
levels to achieve greater access to equal rights, health, education, politics and job
opportunities. In this context, the Maternal Child and Family Assistance Program
was created. This extension program of the University of the Extreme South of Santa
Catarina (UNESC) seeks to assist pregnant women and their families, within a social-
community perspective, through group activities, in an interdisciplinary proposal
(Amorim et al. 2018).

Among the actions of the program, it offers primary care to families through
educational actions, support groups, physical activity (which includes aquatic phys-
iotherapy and the use of the Pilates Method) and nutritional guidance through the
“Healthy Kitchen” project. It also prepares women for childbirth and offers home
visits to families. MCFCP stands out due to its interdisciplinary work proposal. The
program includes professionals from the areas of Nursing, Physiotherapy, Nutrition
and Psychology, with the possible participation of other areas of health knowledge
such as Dentistry, Pharmacy and Medicine. The team is made up of 3 professors, 4
scholarship students and 9 UNESC volunteer scholars (UNESC 2019).

For the university extension programs to contribute to the training ofmore humane
professionals, it is necessary to carry out actions and interventions on different fronts
that contribute to the healthy development and adoption of positive practices. In the
case of the MCFCP program, it promotes, mainly for pregnant women and their
families, multidisciplinary care, within the biopsychosocial framework. The idea is
to decentralize obligations, whether personal, psychological or educational, in the
process of welcoming a child, shifting the responsibility from only the mother to the
family (UNESC 2019).

The MCFCP program highlights that the main focus is low-income families due
to the philanthropic nature of UNESC and the Organic Law on Social Assistance.
Thus, meetings are organized every two weeks involving students, teachers and the



442 C. P. Finatto et al.

community. In these meetings, activities are carried out according to the demand
of the group, usually of about 20 pregnant women, with semi-annual registrations.
In addition, several commemorative dates are encouraged, such as Women’s Day,
Mother’s Day, National Mother’s Reduction Week, Father’s Day, National Breast-
feeding Week, Children’s Day and Adolescent Pregnancy Prevention Day, among
others (Amorim et al. 2018).

Students, in the Psychology course, for example, benefit from the opportunity
to use the MCFCP as a place for basic observation studies in the subjects of
Developmental Psychology, Social Psychology and Group Dynamics; in the Physio-
therapy course, they involve the subjects of Physiotherapy Practice II, Gynecological
and Obstetric Physiotherapy, Hydrogymnastics Classes with Babies and Pregnant
Women; in nutrition, the activities are carried out in the subject Integrator Seminar
and, in physical education and nursing, they use it as a space of knowledge in the
stages of academic studies (UNESC 2019).

The results expected by theMCFCP program includemainly the health of women,
especially during pregnancy. In this way, the program encourages healthy pregnan-
cies with various stimuli through the use of biopsychosocial health indicators or a
positive capacity to react to adverse situations. Also, the program defends the prefer-
ence of choosing normal delivery with the father’s accompaniment in the procedure
room and the family’s harmony with the baby during the puerperium. It offers help
when necessary about caring for the child, as well as working to prevent postpartum
depression. It also emphasizes adherence to the practice of breastfeeding. It still
promotes the affective bonds between familymembers and their children; citizenship
and reaffirmation of the rights of pregnant women during childbirth, the puerperium
and young children (UNESC 2019).

Initiatives like this raise the empowerment of women and the sense of indepen-
dence. Especially in a country like Brazil, where the public health system fails to
offer the minimum necessary support for pregnant women who are unable to afford
the costs of care for their children. In addition, the students are rewarded with inter-
disciplinarity in academic performance. ByMCFCP it is possible to contribute to the
formation of future professionals who have a different and critical view regarding
assistance to human beings. Moreover, the program offers, to these students, expe-
riences to understand the benefits of teamwork and formulating strategies for the
promotion of collective health through general intervention and in specific groups,
contributing to the consolidation of more welcoming health in Brazil.

In this sense, it is possible to reinforce the thinking of Kumar (2017), Cornwall
(2016) and Alvarez (2013), who state that empowerment refers to the intrapersonal
factor and can include variables such as the self-esteem, quality education level and
autonomy. As well as the representativeness in decision making positions at commu-
nity and organizational activities. To that end, it is up to universities, to increasingly
assume their role, aiming at sustainability and acting as key players in this new
era. To offer solutions whose common objective is to involve the academy and the
community, including empowering women, thus reducing gender inequality.
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4.3 The Girls in Science Program

Given the gender gap in Brazil, especially when referring to education in vulnerable
social classes, the National Council for Scientific and Technological Development
(CNPQ) developed a program for the inclusion of girls and women in the scientific
field. The program became known as “Girls in Science” and several universities in
Brazil received funding to carry out actions for more equitable gender inclusion. Two
of them are from the south of Brazil, such as the University of the South of Santa
Catarina (UNISUL) and the Federal University of Rio Grande do Sul (UFRGS).

4.3.1 At the University of Southern Santa Catarina (UNISUL)

The University of Southern Santa Catarina is located in the South Region of Brazil,
in the State of Santa Catarina. It is one of the best-rated community universities
in the country. Its extension programs are geared to the University’s commitment
to connecting with the community. In this sense, the Girls in Science Program
at UNISUL is a mechanism that integrates the teaching, learning and researching
process to allow the students to experience the knowledge learned in the classroom
(UNISUL 2020).

In this way, UNISUL aims to contribute through the Girls in Science Program to
encourage girls to enter the universe of exact sciences, engineering, and computing.
Thus, learning to discover, believe, invent and reinvent. This program seeks tomodify
the minority scenario of women in these scientific fields, currently represented by
30% of women (UNISUL 2020).

The Girls in Science program is essential because it effectively corroborates the
fifth and seventh target of SDG 4, which maintains that by 2030, countries need to
ensure the elimination of gender disparities in education and guarantee equal access
to all levels of education and professional training for the most vulnerable. Also,
to promote the knowledge and skills necessary to achieve sustainable development.
Especially through education for sustainable lifestyles that respect the pillars of
human rights, gender equality, promotion of a culture of peace and non-violence,
global citizenship and diversity (UN 2020).

Thus, university extension programs that focus on scientific research enables an
exchange of knowledge between students and the community since it influences the
use of active teaching methodologies aimed at consolidating critical emancipatory
thinking and empowering acquired knowledge. Besides, the programs can be tools
of adherence and articulation of public health programs and policies that turn their
attention to issues inherent, among others, towomen’s empowerment (Casadei 2016).

Moreover, with the benefits of university extension, an important role can be
reconciled in achieving the targets of the SDG5 that seeks to guarantee the full and
effective participation of women across all sectors and levels of decision-making,
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such as in the political, economical and the public life (UN 2020). Thus, it is under-
stood that through sustainable education, the promotion of female empowerment
becomes the accepted norm.

That said, in practice, the Girls in Science Program at Unisul involves five schools
and offers 23 scholarships. Out of this total, 15 for high school students in public
schools, 5 for teachers of exact sciences in public schools, 2 grants for engineering
students and 1 for a cosmetology student at Unisul. As required activities, Univer-
sity scholarship students receive public school students monthly, stimulating them
through workshops to enter engineering, computer or information systems courses
and to acquire a real sense of the possibilities of a professional future in the tech-
nological area. The activities include soap workshops and calorie counting at the
Pedra Branca Unit, in addition to activities with 3D printing, in the Fashion course
at the Dib Mussi Unit. In addition, schools receive a visit from the “CiênciaMóvel”
truck with the scholarship holders offering workshops on augmented reality (in the
IT area) (Ximenes 2019).

The program members report some of their experiences on the official website
of UNISUL, local newspapers and social networking pages of the Girls in Science
Program. One of which is that after a few visits by the truck to schools in municipali-
ties in the mountainous region of Greater Florianópolis, they realized that the reality
of young women and adolescents in the schools selected to participate in the program
was removed from the scientific world. In these schools, most of the students did not
aim for higher education before the program, believing that it was an academic stage
possible only for people with high purchasing power (Ximenes 2019).

Even though the Girls in Science program at Unisul does not provide statistical
data or studies on the impact of the actions carried out, authors such as Sousa (2010)
and Dias (2009) argue that the involvement of the university in communities, in
this case at schools, can stimulate the entry of students in higher education courses,
scientific initiation and the opening of the mind to the science as a whole. Therefore,
by providing more access to education it is possible to mitigate several social issues
like gender disparity.

This paper highlights that a sustainable society needs to empower people,
respecting differences and diversities, including gender, race/ethnicity, social class,
sexual orientation and culture. In this scenario, it is possible that the universities,
as centers of higher education, assume their role as transformers and educators and
implement initiatives that lead to reducing the social inequalities.

Thus, the Girls in Science program case is an example of university extension that
allows community interaction and the role of the university in promoting sustain-
able development through the education and empowerment of women, seeking to
eliminate gender disparities and promote knowledge and technical skills for young
women, as well as encouraging access to quality higher education.
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4.3.2 At the Federal University of Rio Grande do Sul (UFRGS)

Another initiative worth mentioning is the Girls in Science extension program at the
Federal University of RioGrande do Sul (UFRGS). It has been an extension action by
the UFRGS Physics Institute since the end of 2013. In that university, the focus was
to attract girls to Science and Technology (S&T) careers and to encourage women
who have already chosen these careers to persist and become agents of change in the
scientific and technological development ofBrazil. Themaingoals are traced from the
training of undergraduate students to disseminate Science and Technology through
Astronomy, Physics andRobotics in public schools. The “Girls in Science” atUFRGS
also aims to sensitize the academic community and the neediest communities about
the role of women in society, contributing to the elimination of gender stereotypes
(Brito et al. 2015).

The Girls in Science program shows relevance, considering that only 31% of
women are researchers in technology and exact sciences in Brazil (Open box of
Science 2020). In other words, women remain concentrated in some areas and almost
expressionless in others. At least in Brazil, especially in the Humanities area, there
aremanymore women than in the technological area, therefore, excluding them from
leadership positions in the labor market (Barbosa and Lima 2013).

In addition to the low representation of women in the Exact Sciences, another
factor that deserves to be highlighted is that as they progress in their careers, the
percentage of women tends to decrease. This effect is called the Scissors Effect
because it cuts women out of the career as it progresses (Agrello and Garg 2009).

Among the actions implemented some can be pointed out: (1) science workshops
and gender discussions in public schools; (2) continuing education of undergraduate
students in what concerns both the learning of Astronomy and Physics existing in the
workshops and the awareness of gender issues; (3) training for teachers at the partner
school; (4) a robotics course at a public school; (5) film production to disseminate the
presence of women in S&T careers, creating female models in areas where women
are underrepresented entitled “Lugar de Mulher” and (6) UFRGS campus opening
and classroom activities for elementary and high school students (Brito et al. 2015).

Theproductionof thefilms “Lugar deMulher”,mentioned above, hasmaintained a
partnershipwithUFRGS-TVsince2014, promoting interviewswith youngerwomen,
still in the beginning of their careers to encourage the areas of science and technology.

Still, primary schools are places where first expectations for the future and career
planning are built. Thus, science and gender workshops in public schools are one of
the main current activities of the program. The objective is to sensitize the whole
society about gender issues and encourage students of both sexes to like science.

The Girls in Science program argues that the participation of women in research
in exact science areas is important because expanding the debate on the participation
of women in science also means thinking about a different science, inspired and
renewed by life experiences historically excluded from scientific and technological
production.

In this sense, for undergraduate students, the program invests in holding biweekly
meetings to discuss issues related to gender disparity. In these meetings, roundtable
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meetings are held with teachers and students involved in the program. Each week,
a group of students is responsible for conducting the meeting. The focus is on
discussing the results of an existing workshop or designing more improved actions.

5 Conclusion

Higher education institutions have been developing strategies and actions to empower
and include more women. However, inequalities persist. Gender inequality is still
a social and historical issue that hinders access for women in many social spheres,
especially in the labor market and high-quality education.

In this sense, a contemporary perspective of the image of women in society, in all
its spheres, is being increasingly discussed. Issues related to equal rights, access to
health and education are the main topics. And with this study, it can be understood
that university extension programs have the potential to make a positive contribution
through the ability to connect knowledge and people.

This paper presented a qualitative discursive analysis of two university extension
programswith the potential to contribute to strategies for higher education institutions
to collaboratewith SDGs 4 and 5. TheBrazilian programs called:Maternal-Child and
Family Care Program and Girls in Science were held at three Brazilian universities
in southern Brazil, in the state institution UNESC, in the federal institution UFRGS
and in the private institution UNISUL. The programs focus on improving the goals
of quality education and gender equality.

In this context, extension programs in science and technology have presented inte-
grative and efficient initiatives to emphasize the socioeconomic and cultural role of
women in society. In addition, the programswere representative of the empowerment
of women by improving education, as a whole, when they connected the academic
and scientific environment with girls and women with the potential to get into these
areas.

TheMaternal-Child and Family Assistance Program, applied by UNESC, showed
how essential it is to offer quality-education opportunities for pregnant women. Preg-
nant women are the ones who have a greater stigma when entering the job market,
which is why the project puts the whole family in the process of generating a child,
shifting the cultural burden of the responsibility from only the mother to the family
(woman). Thus, it favors the concept of women’s empowerment through the feeling
of independence.

The “Girls in Science” Program, in turn, proved to be efficient in the south of
Brazil, hosted by two relevant institutions in the region, the Federal University of Rio
Grande do Sul and theUniversity of the South of Santa Catarina. The initiative sought
to connect adolescent girls frompublic schools to undergraduate students, researchers
and teachers. Thus, the project encourages leadership, knowledge, initiation and
scientific representation; essential factors for women’s empowerment and gender
equality.



Women’s Empowerment Initiatives in Brazilian Universities… 447

Thus, through this study, it was possible to understand that the presence of women
in higher education institutions is increasing. However, institutions must encourage
female participation in all areas of knowledge, especially in the areas of technology
and exact sciences. In addition, it is necessary to encourage girls’ access to study in
these areas, through the connection between university, science and the community.

It is noteworthy that gender inequality is still one of the challenges to be over-
come in order to achieve sustainable development. Therefore, the role of univer-
sities is to mitigate the gender gap in leadership positions and intellectual circles,
through educational empowerment that will generate financial independence. As a
result, employment opportunities for men and women would increase, so that gender
differences in the labor market become less pronounced at higher education levels.
However, as demonstrated in this article, changes occur when universities connect
the community with academia and conduct studies. When there are incentives for
public policies and investments, and private partnerships within universities.

Finally, it is worth to point out that this study had some limitations, such as the lack
of presentation of quantitative data corresponding to the results of the projects, both
for the community and for the university. Therefore, it would be necessary to carry
out analyses of other initiatives in other contexts, including geographic and social
contexts. Also, another suggestion would be for studies to verify the best approaches
and the main difficulties of the projects. There is the possibility of research and
interviews to be made with women who have already done and were favored by
university extension programs, to verify the influence of these actions in their lives.
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1 Introduction: Sustainability in the Brazilian Public
Administration

In Brazil, several instruments of command and control originated at the federal
level, such as laws, rules and federal regulations, including criteria for the insertion
of socio-environmental practices in public administration. A striking fact was the
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promulgation of Decree 7746 of 2012 that defines socioenvironmental guidelines
to be implemented by federal institutions, and the resulting norms that establish
minimum criteria and structures for the proposed instruments (Brasil 2012a). Due
to this decree, the Interministerial Commission on Sustainability in Public Admin-
istration (CISAP) was created, which is the forum for discussion and proposals with
a view to implement and regulate the actions that promote sustainability within the
federal government (Brasil 2016).

The Decree institutionalized the Sustainable Logistics Management Plan (PLS),
a planning tool to be developed by all the institutions of the Federal Public Adminis-
tration (APF). The PLS works includes actions to promote sustainability and define
respective goals, with deadlines, as well as monitoring and evaluation mechanisms.
Thus, the PLS gives conditions for the organs and entities of the APF set their
sustainability practices and rationalization of costs and processes.

In 2015, the Ministry of Planning, Budget and Management issued Ordinance
23/2015 that indicated good practices in the management of electricity and water,
and theirmonitoring (Brasil 2015). InOctober of that year, three decreeswere issued,1

with a view to: (i) digitize all administrative records and information; (ii) rationalize
the management and contracting of various services, from the rental of properties to
the contracting of cleaning services, including dealingwith surveillance and telecom-
munications contracts; and (iii) optimize carbon offsets for official vehicles and aerial
(Brasil 2016).

In Brazil, federal public universities are considered as autarchies of the federal
government, and, therefore, are subject to this legislation that becomes one of the
factors thatmightmobilize universities for their transition to sustainability. Therefore,
a movement towards sustainability is mandatory. However, federal public universi-
ties are slowly moving in such direction. With the expansion of the network of
federal universities during 2003–2015 (Brasil 2010), a number of new campuses
emerged which also had to follow the aforementioned regulations. In Brasília, the
Planaltina campus is one of these campuses that are an extension of the University of
Brasília (UnB), a federal university founded in 1960s. This young campus emerged
in 2006 and consideration regarding sustainability arose in 2010 (see more details
in next sections). Four undergraduate courses are offered: Environmental Manage-
ment, AgribusinessManagement, Natural Sciences and Rural Education. All of them
with a clear relationship with environment and, therefore, with sustainability. New
campuses such as this one are an opportunity to study and develop environmental
practices towards the implementation of Sustainable Development Goals (SDG) at
the university scale. The objective of this paper is to describe the process of imple-
menting a sustainability plan in this small and young campus. Specific objectives
were: (1) present its distinctions compared to the business sustainability model; (2)
describe how such system is being developed in Planaltina campus and (3) presents
the rich-learning opportunities for academic community during the whole process
of understanding and developing such system.

1Decrees are: 8539, 8540 and 8541/2015.
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2 Differences Between the Sustainability Approach
at the University and Companies

In general, environmental management actions are guided by the logic of Eco-
Efficiency, a perspective that was developed within the context of corporate environ-
mentalism. Eco-Efficiency is an ecological imperative that emerged as a selection
criterion amongst business environmentalism. The prevailing discourse at the time
was under the influence of the ecological wave provided by Rio-92, wherein compa-
nies that did not conform to environmental constraints would perish. Since then,
environmental considerations have changed from cost to investment, significantly
changing corporate behavior in the face of new agendas within the business world. In
view of the promises, green consumers are guiding the purchasing choices, investing
in the environment has become a business opportunity, a market difference from the
past (Layrargues 2000). It was in this scenario that business environmentalism and
the respective green companies emerged to explore a new competitive advantage,
also bringing its discursive logic in commercial advertising. From the perspective of
advertising, what should be emphasized to attract the consumer is the final balance
of the company’s environmental investment. That is, seals of approval or certificates
usually attest the commitment to results. It does notmatter for the company to explain
how or if it managed to produce in an ecologically sustainable manner, but only to
signal that it was ‘clean’ production and guided by a commitment to sustainability.
In other words, corporate environmental management carries a pragmatic approach
and is mainly concerned with the dissemination of results.

Aligned with companies and other sectors, sustainability in Higher Educa-
tion Institutions (HEIs) has become a worldwide concern for policy makers
(Alshuwaikhat and Abubakar 2008). According to Kassaye (2018), universities have
an ethical obligation to act responsibly towards the environment. Theymust be leaders
in the movement for environmental protection and be protagonists in building a
sustainable future, changing ways of thinking and fostering new skills, thus bringing
social, economic and ecological changes. However, in the academic environment,
this same environmental management process presents a different context than that
of a business environment. It is precisely in this institutional distinction that marks
the meaning of the academic world, that the differential of university environmental
management is founded: the search for balance between the process and the product.
In academia, the process covered by environmental management systems matter as
much as the final product of institutional investment in the environmental cause.
To the same extent that it is important to signal a commitment to sustainability
through the presentation of statistics, indicators or environmental seals attesting to
having achieved satisfactory results towards sustainability, it is also important for the
university that the process is not reduced to a path bureaucratic and formally institu-
tionalized, acting only in the engine room of university campuses, without appearing
throughout the university community as an engaging opportunity for learning and,
consequently, for changing habits. The university, as an educational space, cannot
strictly follow the approach of corporate environmental management, at the risk
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of wasting the opportunity to be an educational structure that brings transformative
learning during the implementation of sustainability actions. Environmentalmanage-
ment in higher education stands out for its differential in being able to expand educa-
tional processes beyond the formal scope restricted to the classroom. In this sense,
Petrelli and Colossi (2006, p. 71) pointed out that “Higher Education Institutions
perform a significant social function: to provide higher education to people who can
influence society’s development process towards the improvement of life in planet”.

To accomplish this mission, universities need to transcend the proposed models
for the inclusion of sustainability into public administration as well as those related to
environmental business management. Furthermore, in addition to the dimensions of
teaching, research and extension, and especially university administrative manage-
ment itself, emerges a privileged space for participatory environmental management
with the horizon of bringing together the majority of the university community.
Participation is the key idea contained in university environmental management.

3 Participatory Process of Fostering Sustainability
at Faculty UnB Planaltina (FUP)

The FUP campus, located in Planaltina, a city in the northeast portion of the Federal
District, Brazil, is one of the four campuses that make up the University of Brasília.
With an interdisciplinary organization, FUP was created in 2006 and consists of 116
professors, 137 staff, and 1355 undergraduate and graduate students. The sustain-
ability theme is related to the courses offered by the campus and the profile of
the professors who research sustainability under different approaches. Both the
four undergraduate courses offered (Degree in Natural Sciences, Degree in Rural
Education, Bachelor in Environmental Management and Bachelor in Agribusiness
Management) and the postgraduate programs in Environmental Sciences (PPGCA),
Environment and Rural Development (PPGMADER) and Sustainability of Tradi-
tional Peoples and Lands (PPGMESPT) have close connection with the theme of
sustainability (Bizerril 2018).

FUP has had influences from Environmental Education in the broadest sense
since it opened. This influence was maintained by successive actions of projects
organized by different professors without a formal continuity between projects, but
in a complementary way. Thus, in 2007 the “Nosso Campus” (Our Campus) project
was implemented, which used elements of communication and cultural promotion
to develop a sense of belonging and care for the campus, with special attention to
selective collection (Bizerril et al. 2009). It should be noted that the development
of the sense of belonging and the culture of participation has been an important
management mark of FUP since its inception (Bizerril 2015).

The idea of making the FUP campus an educational structure where all spaces
and processes could become elements of living and learning about the sustain-
ability culture gained strength with the creation of the “Esperança Verde” (Green
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Hope) project in 2009, which coincided with the completion of “Nosso Campus”
project, representing, therefore, a continuity, with greater theoretical strength and
in the complexity of its proposals (Layrargues et al. 2011). The project generated
two remarkable developments for the implementation of sustainability on campus:
conducting research on the internalization of environmental issues into research and
extension projects, andwithin the curricula of undergraduate courses at FUP (Layrar-
gues and Dourado 2011), as well as the systematic inclusion of environmental coor-
dination amongst the campus, which was formalized by a resolution of the Faculty
Council (Resolution No. 3/2010). The project also made progress in training actions
on the Solidary Selective Collection with cleaning servers and the elaboration of a
new extension project, aimed at recycling cigarette butts.

In 2012, sustainability was formally associatedwith campus policies andmissions
since its inclusion in the Institutional Political Pedagogical Project (Universidade de
Brasília 2012). In 2015, the “Recicla FUP”2 project was created for the manage-
ment of solid waste on the campus, carrying out qualitative and quantitative studies
on waste, implementing and structuring the solidary selective collection, agreements
with cooperatives of waste pickers in the region to receive the recyclable fraction and
various actions of education and community awareness about the correct disposal
of waste (Gonçalves et al. 2018; Silva et al. 2019). This same group has started to
perform systematic monitoring of data related to waste production, water and energy
consumption on campus (Ribeiro et al. 2019). In addition, from 2016, the “Compost-
ing” project, with the participation of students, staff and professors, implemented a
small system for composting organic waste generated within the campus.

In 2019 the campus benefited from policies to improve energy efficiency at the
University of Brasilia by receiving a Solar Photovoltaic Plant3 with 132 plates and
a capacity to generate 44 kWp (kilowatt-peak), representing savings of around R$
4000/month in electricity bill of the unit - which corresponds to 12% of the bill, on
average.

4 The Elaboration of FUP Sustainability Plan

In early 2019, a working group started to develop a sustainability plan for FUP. The
plan included a proposal to havemonitoring indicators and data collection for the first
campus sustainability report. All faculty and staff were invited to a meeting of the
working group and, in some cases, specific invitations were sent to those who were
already developing research or extension activities aimed at promoting sustainability
on campus. Nine people attended the meeting: two students from the Bachelor of
Environmental Management who make up the Brazilian Junior Company of Envi-
ronmental Management (Embragea), one technician, and five professors (one from

2www.reciclafup.com.br.
3https://noticias.unb.br/112-extensao-e-comunidade/2961-unb-ativa-sistema-de-geracao-de-ene
rgia-solar-fotovoltaica.

http://www.reciclafup.com.br
https://noticias.unb.br/112-extensao-e-comunidade/2961-unb-ativa-sistema-de-geracao-de-energia-solar-fotovoltaica
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the Education and Languages area, one from Human and Social Sciences, one from
Applied Social Sciences and Technology and two from Life and Earth Sciences).
This group discussed the bases for building a sustainable campus from two sources:
the recent literature on sustainability in higher education and the Brazilian govern-
ment’s guidelines for the implementation of sustainability in public administration
(Brazil 2016). The group also outlined a set of indicators for monitoring the sustain-
ability on campus and presented the main ideas to the academic community at the
Campus General Assembly, as a part of the campus anniversary activities. On that
occasion, the principles of sustainability and the set of indicators for monitoring it
were validated, in addition to incorporating other suggestions.

The group started to work with 13 indicators, specifying the tools of measurement
and analysis of each (Table 1), and initiating the data collection for the first campus
sustainability report4. These indicators relate directly or indirectly to 13 of the 17
SDGs. It is worth noting, however, that the other four SDGs that are not related to the
sustainability plan, are indirectly covered by the socio-economic profile of students
enrolled on campus. More than half of the students have low income and receive
financial support from the university.

In the legal context, the chosen indicators are aligned with Normative Instruction
IN. 10 of 2012 of the Ministry of Planning, Budget and Management (MOP) (Brasil
2012b), which sets the rules for preparation of the Sustainable Logistics Plan (PLS).
According to IN 10/2012, the PLS must contain, among other items, the practices
of sustainability and rational use of materials and services as well as dissemination,
awareness and training activities. In addition, according to the document, sustain-
ability practices and the rational use of materials and services should cover the
following topics: I—consumable material including printing paper, disposable cups
and print cartridges; II—electrical energy; III—water and sewage; IV—selective
collection; V—quality of life in the work environment; VI—sustainable purchases
and contracts, comprising buildings, equipment, surveillance, cleaning, telephony,
data processing, administrative support andbuildingmaintenance services; andVII—
displacements, considering all means of transport, with a focus on reducing costs
and emissions of polluting substances. The chosen indicators for monitoring sustain-
ability at FUP, not only meet IN 10/2012, but go beyond this by including items 9,
10, 11 and 12 in Table 1, thus highlighting the need to adapt the instrument to the
reality and vocation of a higher education institution with its peculiarities.

Reinforcing the presented legal instrument, there is also the voluntary adhesion
program of the Environmental Agenda of Public Administration (A3P), created in
1999 by the Ministry of the Environment (MMA). A3P is an example of an environ-
mental public management action by the Brazilian government, with the following
thematic axes: rational use of resources, adequate waste management, quality of
life at work, awareness and training of workers. Again, there is an alignment of
sustainability indicators selected for the FUP with this program.

4http://fup.unb.br/wpcontent/uploads/2020/11/Relat%C3%B3rios-de-Sustentabilidade-da-FUP.
pdf

http://fup.unb.br/wpcontent/uploads/2020/11/Relat%C3%B3rios-de-Sustentabilidade-da-FUP.pdf
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Table 1 Indicators for monitoring sustainability on the FUP campus

Indicator Measurable items Relationship with the SDGsa

1 Rational use of electricity Consumption, per capita
consumption, cost, cost per
capita, cost by building area,
awareness raising

7; 11; 12

2 Rational use of water Monthly volume, volume per
capita, monthly cost, cost
per capita, awareness raising

6; 12; 14

3 Streamlining the use of paper
and implementing an
electronic process

Monthly paper consumption,
per capita consumption, cost,
disposal of toner recycling,
existence of electronic
process, awareness raising

12

4 Waste management and
selective collection

Existence of selective
collection, disposal,
partnership with collectors
union, awareness raising.
Consumption of disposable
cups

11

5 Compliance with
accessibility requirements

Compliance with official
standards (NBR 9050) of
accessibility to buildings,
furniture, equipment and
urban spaces

5; 8; 9

6 Sustainable buildings Lighting, comfort (thermal,
visual, acoustic, olfactory),
healthiness, materials,
landscaping, security, water
and energy saving structures

8; 11; 12; 13

7 Sustainable public
procurement

Presence of sustainability in:
contracts with outsourced
companies and services,
processes for purchasing
consumable and permanent
materials, building contracts

12; 13; 17

8 Mobility and greenhouse
gases

Inventory of greenhouse
gases, inventories of carbon
sequestration actions (green
areas of the campus, public
transport use)

11; 13

9 Institutional Framework Presence of Sustainability
into the mission,
organizational structure,
budget and monitoring

11; 16

(continued)
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Table 1 (continued)

Indicator Measurable items Relationship with the SDGsa

10 Adherence to sustainability
programs, networks and
legislation

At the local, municipal,
federal, international levels

17

11 Degree of internalization of
environmental issues

In the curriculum, extension
programs and research
projects

4

12 Encouraging participation Access to information,
opinion, and
decision-making processes

16; 17

13 Quality of life Green area and constructed
area ratio, green area per
capita, self-community
assessment

3

Management actions comprise items 1–10, and awareness and education actions include items
11–13
aSDGs: 1—No Poverty; 2—Zero Hunger; 3—Good Health andWell-being; 4—Quality Education;
5—Gender Equality; 6—Clean Water and Sanitation; 7—Affordable and Clean Energy; 8—
Decent Work and Economic Growth; 9—Industry, Innovation and Infrastructure; 10—Reduced
Inequalities; 11—Sustainable Cities and Communities; 12—Responsible Consumption and
Production; 13—Climate Action; 14—Life below Water; 15—Life on Land; 16—Peace, Justice
and Strong Institutions; 17—Partnerships for the Goals (UN 2020)

Rationality in the use of energy andwater, as well as wastemanagement and selec-
tive collection are consolidated items of all environmental management systems of
public or private institutions, provided for in the sustainability guidelines for public
administration bodies (Brazil 2016) and sustainability systems in higher education
(Leal Filho 2010; Lozano et al. 2014). Accessibility and sustainable buildings have
been being increasingly considered in urban planning, which results in an internal
challenge for universities to apply these principles towards their own buildings. In the
Brazilian case, this demand encounters barriers in the processes of public procure-
ment of construction, aswell as in the purchase, which drive the decisions towards the
lowest price instead of including aspects related to sustainability. However, according
to Lavor and Turatti (2018), the legal regulation for sustainable public procurement
and contracting is extensive and complex. In order to make effective changes, the
public manager must determine other ways of judging proposals that are not only
based on price. Barki and Gonçalves-Dias (2014) affirmed that mechanisms of envi-
ronmental education and awareness of civil servants must be implemented so that
bidding becomes a legal instrument for the promotion of sustainability. Rec and
Marini (2019) reinforce the issue of training and awareness of all those involved
in the socio-environmental process of public management, so that the bureaucratic,
cold and static aspects of the law and standards can be overcome and the proactive
and committed posture of public managers prevails.

Brazilian university campuses tend to harbor large green areas, includingparks and
natural forest reserves and fragments for research and conservation. However, these



Implementing a Sustainability Plan on a Small … 459

areas are under pressure from being suppressed to make room for new buildings. The
consideration of green areas as having sustainability value, including carbon seques-
tration, implies an increase in its visibility and appreciation. The formalization of
institutional commitments to sustainability through its internal documents and adher-
ence to international agreements has been considered as an important sustainability
action by universities (Lozano et al. 2014) and may help to overcome the reduced
commitment of Brazilian universities to the issue (Brandli et al. 2015).

The last three indicators show the greatest differential role of promoting sustain-
ability at a university in relation to other institutions, which is the formative function,
the university’s primarymission. That is why it is essential that sustainability must be
present in the learning processes while, at the same time, include formative actions
of research and extension, which also have an impact on society. It is known that
not only the students are educated in these processes but also staff, faculty and the
communitywho interactwith the university. This reinforces the fact that participatory
processes are much more efficient in promoting sustainability in higher education,
as already observed in others studies (Disterheft et al. 2014).

5 Discussion: Sustainability on a Small, Young Campus

In a study on the process of institutionalization of sustainability in a Portuguese
university, Bizerril et al. (2018) indicated that the way sustainability is institutional-
ized in universities, including the dimensions and aspects that are most highlighted,
would probably be related to the perception of the theme and the concept of sustain-
ability adopted by the process coordinators. Thus, the process could be facilitated
or hindered according to the structural and cultural circumstances of the univer-
sity itself, as well as the institutionalization strategies assumed. In this scenario, the
sustainability at the university will be more likely to be successful if it is encouraged,
planned and carried out from the conditions and characteristics of each institution,
rather thanmerelymeasured or quantified for purposes of evaluation and comparison.

In the case of FUP, size and age appear to be key elements facilitating the process,
since it avoids the danger of “crystallization” of campus culture and dynamics. The
small size, combined with the absence of departments, reduce the decision-making
bodies providing greater monitoring and community control over the actions of the
campus directors. It is also a facilitator of change and adjustment in management, as
is the case of an implementation of a sustainability policy. In the case of the sustain-
ability policy, the size reduces the distance between the community and the coordi-
nating group of sustainability actions. Additionally, a young campus is more likely
to deal positively with newmanagement proposals than more traditional institutions.

Disterheft et al. (2012) analyzed European universities that had some kind of
environmental management system and concluded that the participatory approach
appears to be more comprehensive than a top-down process. This is because partici-
patory approaches not only improve the environmental performance of the institution,
but alsomore effectively incorporate sustainability in all the university’s performance
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levels, especially in the training of students to address the issue in society. The need
for an internal debate on sustainability also stood out in the opinions of the academic
community in the study cited about the case of a Portuguese university (Bizerril et al.
2018).

Thus, although there are monitoring systems options applicable for universities,
the discussion of the indicators to be adopted for the campus is itself a key stage of
development of the understanding of the concept of sustainability to be built for the
campus. Not least because the university needs to permanently exercise its role as
a “laboratory of current reality”, as suggested by González-Gaudiano et al. (2015,
p. 71). Such is the case in rethinking the local application of concepts produced in
the global context.

Even if participation is not widespread at first, it is important that it is qualified
and representative so that bottom-up initiatives could be incorporated in the future,
as noted in the present case. Indeed, pioneering sustainability projects on campus
has a natural approach, and are essential to the establishment of an initial critical
mass to conduct the work of the sustainability plan for the campus. However, the
gradual engagement strategies of the academic community need to be addressed and
strengthened. It should be expected that increased participation may imply changes
in the indicators based on new suggestions, which is positive for the process, but care
must be taken to respect the holistic/complex concept of sustainability assumed in
initial stages.

Sustainability in higher education cannot be promoted only by top-down actions,
as it shall not be an action of a management mandate but an institutional goal through
internally approved legal provisions. For this reason, the FUP campus has advanced
in the formalization of an environmental advisory, a sustainability policy, and now
in the instrument for monitoring sustainability.

Another aspect alreadymentioned that seems to be strategic for sustainable univer-
sities is the sense of belonging of the academic community in relation to campus.
That feeling certainly results in increased care with something that is not a private
good. Rather, as in the case of Brazilian federal universities as public entities, it is a
direct component in the formation of an environmental citizenship. The promotion
of sense of belonging goes through various educational activities, but one aspect that
has been strengthened in the FUP concerns the quality of the environment. Examples
include: landscaping, the application of colors and drawings on the walls, the pres-
ence of animals (associated with responsible care projects for them), the expansion
of conviviality and rest spaces. All of these are aspects that enhance the feeling of
comfort and pleasure in being on campus, which, although there is a lack of empirical
evidence, suggest establishing the conditions for the promotion of the sense of care
and responsibility.

The existence of celebrations, strengthening democracy and happiness make up
another aspect suggested by Disterheft et al. (2016) as determinants for sustainability
in universities. In this sense, FUP has been practicing a schedule for years that
includes regular general meetings with the academic community, and celebrations
as the FUP’s birthday, the June Festival (traditional Brazilian party), the University
Week (with diversified activities for the whole academic and external community),
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as well as small gatherings dispersed throughout the year. It can be said that the
small size of the campus intensifies the positive impact of these actions, bringing
people together and creating a culture of engagement that can influence those who
will integrate the campus over time.

These observations corroborate recent studies such as that of Caeiro et al. (2020),
who analyzed the wide range of sustainability assessment tools available and, when
studying cases fromPortuguese andSpanish universities, conclude that it is necessary
to emphasize the development of indicators that consider non-traditional aspects of
sustainability and that represent little tangible aspects of society.

6 Conclusions

The Planaltina campus is developing a sustainability assessment tool that dialogs
with the guidelines of the Brazilian public administration and recent debates on
sustainability in higher education. This tool excels in considering the complexity of
the understanding of sustainability, including the Sustainable Development Goals,
but also the main responsibilities and possibilities of the university as an educational
institution and a reference for society.

In the studied case, the academic profile, the size and age of the campus were key
elements facilitating the process. In fact, given the differences between universities,
we infer that it is not possible to standardize the sustainability actions that each
institution is able to develop at first. Therefore, when creating the sustainability plan,
the people profiles and the vocation of each campus must be considered.

Although there were options of environmental monitoring systems applicable to
universities, the participatory discussion of the indicators that would be adopted on
campus was, in itself, a fundamental step in developing an understanding of the
concept of sustainability that would guide future actions on campus.
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1 Introduction

We are now in the era of the Anthropocene (Crutzen 2002) where humans are char-
acterised as a “force significant enough to reshape the face of the Earth” (Clark et al.
2005). In 2015 the United Nations (UN), following a long history of discussions
around Sustainable Development (SD), established the 17 Sustainable Development
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Goals (SDGs) (United Nations 2015; Sachs 2012). These goals reflect our societies’
biggest concerns and aim to address humanity’s biggest challenges such as poverty
(SDG 1), inequalities (SDG 10) and climate change (SDG 13).

One key role that Higher Education Institutions (HEIs) have to play in this era
of the SDGs is in relation to SDG 4 (Quality Education). As educators, we foster
the leaders and SDG champions of tomorrow. As a result, it is imperative that these
graduates have an excellent understanding of the complexity of sustainability, the
urgency of global challenges and, most importantly, the impacts these challenges
will have on different societies. One way to help address this is by increasing student
engagement with sustainability within the HE curriculum and ESD. HE institutions
must strengthen this link between Education in Sustainable Development (ESD),
society and SDGs in order to ensure that graduates are appropriately equipped to
tackle a variety of challenges, reflected in the different SDG targets.

With both student and institutional demand for more ESD-related courses and
programs increasing, this paper presents, in detail, the development and delivery of
an awardwinning, blended learningESDunit at theUniversity ofBristol: the Sustain-
ableDevelopmentUnit (SDU). It provides information to encourage and enable other
HEIs to replicate this unit, or develop their own. Such knowledge exchange between
HEIs can be critical, as it can allow for less time spent in the development stage
of such initiatives and more time on the delivery. This in turn can mean that more
graduate cohorts are graduating with the skills needed to address societal challenges.
Finally, this paper presents a detailed evaluation of the unit from the perspective of
students and staff alike, which can help other educators to benefit from the learnings
made during the development and delivery of three runs of the SDU.

The University of Bristol was one of the first UK universities to commit to the
SDG accord on 9th September 2017 (SDG Accord 2020), and on 17th April 2019 it
became the first UK university to declare a climate emergency (BBC 2019; Walsh
et al. 2020). The Institution has committed to delivering high quality, research-led
teaching that aims to provide students with the knowledge and skills that will enable
them to become future problem-solvers of these global challenges (Tierney et al.
2015; Michalopoulou et al. 2019). However, SD is not only an “end result”: it is
also a means to enable society to address contemporary challenges. Therefore, any
endeavour that sets out to explore the SDGs or local or global challenges must do
so through the same frameworks it tries to explore. For this reason, the SDU was
created with respect to, and in accordance with, the SDGs.

This paper will present the SDU developed as part of the Bristol Futures: Sustain-
able Futures pathway. It will discuss how this unit was developed, how it is delivered
and which SDGs and theoretical concepts it aims to present to the students, contin-
uing the analysis of previous work (Michalopoulou et al. 2019). Additionally, this
paper will present which SDGs are used for the development and delivery of this
unit.
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1.1 Institutional Context

In 2005, the SDU was introduced to the optional curriculum at the University of
Bristol and made available to students from many disciplines across the university.
The unit was taught by a multi-disciplinary team and received a national teaching
award in 2007 in recognition of its innovative nature (Hoare et al. 2008). Ten years
later, as part of the wider Bristol Futures (BF) project to enhance the curriculum
and student experience (Michalopoulou et al. 2019; Walsh et al. 2020), the unit
was redesigned in a way which preserved the original interdisciplinary approach
but increased accessibility to students by incorporating blended and problem-based
learning approaches.

The SDU was (re-)designed with four core aims:

• To present the SDGs and, through them, develop a broad understanding of the
challenges of SD and how different disciplines can provide insight into how they
may be addressed.

• To invite comparisons and contrasts of experience across different SD challenges.
• To help students appreciate the problems and tensions in the application of SD

ideals in practical circumstances.
• To introduce students to the experience of inter-disciplinary working focused on

a specific challenge.

1.2 Pedagogy

From conception to delivery, the SDU is based on the recognition that both teaching
staff and enrolled students do not just interact with and impact upon the peoples and
environments in our immediate vicinity. Rather, they are connected to wider systems
that affect theworld as awhole. This is expressed through the interdisciplinary design
of the SDU, which recognises that SD is multi-faceted, incorporating environmental,
social and economic elements. This design allows for exploration of global challenges
through a systems thinking approach. The design of the SDU is guided by a wider
concept of global citizenship which refers to the “rights and responsibilities… duties
and entitlements” (Davies 2006: 6) one has at a global level.

The SDU was designed to encourage students to take their criticality into their
other units and everyday lives. The skill of criticality—and the related ability to
approach and solve complex social and environment problems—is a key challenge
to teach. In order to instil criticality, the course utilises the Vygotskyan principle of
scaffolding, which refers to “the temporary assistance that teachers provide for their
students to assist them to complete a task or develop new understandings, so that they
will later be able to complete similar tasks alone” (Hammond and Gibbons 2019:
9). Employing scaffolding has been especially important as both staff and students
enter each topic with different knowledge levels.
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Scaffolding occurs at both the macro and micro level within the SDU and is
incorporated into both the overall programmeand individual topics. Theflipped class-
roommodel allows for the employment of specially designed introductory materials,
followed by a lecture. The students apply the concepts in these materials to a partic-
ular scenario with support from the teaching team throughout a workshop: online
or in person. Finally, students demonstrate their knowledge through discussion, or
by presenting their ideas at the end of the class. Thus, the assistance provided is
staggered, constantly adjusted in order to help students reach the minimum learning
outcomes.

Sector research demonstrates that students respond positively to blended learning
approaches (Sharpe et al. 2006). Research also suggests that students’ learning
improves in blended learning environments, compared to traditional lecture-style
delivery (Gillette et al. 2018). “Blended learning” exists at the intersection between
the Internet and the physical classroom, an intersection that can present a new range
of possibilities for learning (Friesen 2012).While in-class hours may reduce in quan-
tity, they increase in quality and students engage in more-informed discussion in the
classroom (Smith 2014).

The flipped classroom approach expects the learner to engage with online mate-
rial before face-to-face learning. At Bristol, digital learning takes place through the
University’s Blackboard Virtual Learning Environment (VLE) where resources such
as discussion boards and instruction videos are hosted (Digital Education Office
n.d.). Literature on the digital flipped classroom largely suggests a positive impact
on learning. It can promote scaling-up of class sizes while retaining smaller discus-
sion sizes and maintaining student satisfaction (Ryan and Reid 2016). Bergman
and Sams (2012, pp. 6–7) highlight how the flipped classroom can also assist the
“personalization” of education. In this way, students are catered for in a more acces-
sible manner (Bergman and Sams 2012, p. 14). This approach allows students to
conduct their learning at their own pace outside of the classroom, which allows
them to manage their workloads alongside other commitments (Bergman and Sams
2012, pp. 21–23). This flexibility allows students who may have traditionally strug-
gled with a non-flipped classroom to succeed. This can include students with caring
responsibilities, or those with learning and physical disabilities. With concern for the
environment at record high amongst young people in the UK in 2019 (with a YouGov
poll finding that 45% of 18–24 year olds placed environmental issues as their second
biggest policy concern) (Smith 2019), it is imperative that HEIs not only increase
the availability of courses on environmental issues but prioritise the accessibility of
such opportunities.

Students are given ownership of their learning through the flipped-classroom
approach, harnessing and improving their personal motivation and engagement with
course materials (Abeysekera and Dawson 2015) and their positivity towards their
subject (Turra et al. 2019). Students who engage in the flipped classroom see an
increase in cognitive learning outcomes and experience increased satisfaction from
the process of learning (Sergis et al. 2018). This is true for students from awide range
of disciplinary backgrounds (Chen et al. 2018). Post-disciplinary education opens
opportunities for these students to go beyond deepened disciplinary knowledge and
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bridge it into that of others for purposeful engagement with sustainability. This
pedagogical edge enables a liaison for example between humanities and science
students (Biagioli 2009).When disciplinary boundaries are broken from the teaching
level, students begin to see their instructors less as information disseminators and
more as facilitators of discussion with their peers: the true benefit of the flipped
classroom approach (McLean and Attardi 2018).

2 Development

Several challenges emerge when working on cross-subject curriculum material in
blended learning contexts. Challenges included the need for specialist staffing and
filming abroad and domestically. At the core of these efforts was a need to foster
and maintain excellent working relationships with academic, student and external
collaborators.Venues, councils, and archiveswere also integral partners in the success
and visual variety of the media content. Another challenge was the need for testing
and delivery of innovative curriculumapproaches for other types of digital assets. The
project team supported the identification, acquisition, testing and implementation of
tailored resources that balanced innovation with accessibility.

2.1 Collaboration

Development of the unit required collaboration with teams across and beyond the
University. The Academic Quality and Policy Office (AQPO) was enlisted to provide
guidance through the quality assurance process, while the timetabling team ensured
that all unit-specific requirements were given institutional priority to allow as many
students as possible to take the unit. The Digital Education Office (DEO) was a
core point of contact to advise on Blackboard systems and blended learning support.
The Secretary’s office advised on legal requirements. Faculty administration teams
supported small and large-scale activities, such as workload arrangements. The unit
was hosted in the School of Geographical Sciences, which oversaw core curriculum
actions such as arrangements for external examiners, registering students onto units,
and collating assessment marks.

Community and international collaborations were also integral to creating the
broad vision of the unit. The unit invited content contributions from the local city
and international colleagues. Predominantly, this took the form of freeform video
interviews and case studies, as detailed below. Furthermore, the unit worked with
specialist groups, such as archives, councils, research and commercial organisa-
tions to ensure that multiple stakeholder perspectives to the SDGs were consid-
ered and integrated into the unit. Together, over two hundred people were involved
in the development of the unit. In addition, interdisciplinary collaboration within
the core teaching team also provided an important element of curriculum design
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and delivery, with colleagues drawn from the physical sciences (Chemistry), engi-
neering (Computer Science), social sciences (HumanGeography) and the humanities
(Archaeology).

The student voice was considered particularly important in developing the unit.
Between December 2018 and May 2019, as part of the Bristol Futures project, six
workshops attended by over 100 students were held. Overviews of the planned units
were shared with students across this consultation phase, and their comments and
suggestions were adapted within the final design of the units.

2.2 Hourly Paid Teachers

Bristol Futures Hourly Paid Teachers (HPTs) are an essential component of the
success of the SDU. Principles were established before HPTs were recruited, and all
principles were adhered to throughout the project delivery:

• HPTs should be paid at same rate for all work.
• HPTs should be paid for all training, meetings, facilitation (online/offline),

workshop delivery and workshop preparation.
• HPTs should tangibly benefit from the experience (e.g. experience serves as

evidence for recognised teaching accreditation schemes).

The authors agree with the growing consensus that HPTs are an underappreciated
afterthought of the realities of teaching in HE, and are often exploited (see, for
example, Husbands and Davies 2000; Carroll 2003; Dematagoda 2016; Hall and
Bowles 2016; Webster 2017). As such, it was an ethical principle to ensure that
HPTs were suitably supported and financially remunerated for their work. A high
rate of paywas selected for these roles to reflect the interdisciplinary complexities and
pedagogical challenges that the HPTswould encounter while teaching on these units.
The type of teaching on the optional units allowed the HPTs to expand their teaching
experience beyond their own subject, which would appeal to those with experience in
only one discipline, and especially those applying for teaching accreditation(s). Any
HPT embarking on an accreditation scheme was supported by the project staff as
required. Following the interdisciplinary character of the core teaching team, HPTs
appointed were drawn from numerous disciplines—including English Literature,
History, Politics and Sociology, Medical Science, and Engineering.

2.3 Digital Assets

The range of digital assets used on the unit includes Online Learning Environment
software provided by the institution as standard (e.g. Blackboard discussion boards,
interactive blogging platforms, multiple choice quiz templates) and non-standard



Development and Delivery of a Sustainable Development … 471

software that is supplied through external sources (Padlet). Equivalent, institutional-
level standard software (i.e. Online Learning Environments) and the use of such
software is commonplace across institutions and will therefore be excluded from
discussions. Due to the complex nature of groupwork design and digital compo-
nents on the unit, a technical expert was needed to support the architecture design on
Blackboard. A graphics assistant supported the resourcing, refinement, and accessi-
bility of all non-standard software and bespoke learning documentation. The SDU
uses Padlet (an easy-to-use, online bulletin board which allows instantly shareable
images, video and text) in some sessions to collect comments, new content, and
reactions from students during workshop sessions.

Unit directors generated in-house learning materials in the form of short articles
and an editor was hired to both proofread and copy edit all assets. This ensured
consistency in language used; accuracy of the writing; suitability for the learners’
level; and that the tone, style and vocabulary were suitable for students from across
subject disciplines. These documents were then reviewed by the graphics assistant
to be standardised in terms of formatting, visual graphics, accessibility and checks
on copyright to ensure all legal compliance. Some of the documents required the
creation of new learning asset images for illustration and data presentation. All
content materials, modes of teaching, and learning support were designed to both
respond to the diverse learning needs of our students (i.e. in terms of disciplinary
oversights) but also embrace the diversity of the cohort, thus drawing attention to
the shared strength that can be found in such diversity. All materials were designed
to be integrative, highlighting relationships and common themes (and differences)
between concepts and allowing students to work through materials at their own pace.

The unit required bespoke video assets to create engaging and thought-provoking
framing content in preparation for the face-to-face learning. Together, the project
manager, film maker and project assistant worked as a team to create a streamlined
service to the unit directors through the creative process. To begin the film-making
process, academics completed a “creative brief” template. The team then provided
an end-to-end service delivery encompassing storyboarding; conducting research
for assets; sourcing and booking locations and contributors; scriptwriting; sourcing
supporting intellectual property materials; and ensuring that all legal requirements
and related paperwork were completed and recorded appropriately. The use of videos
is understood to increase participation, emotional engagement, and overall course
engagement by providing students with a framework to directly understand and apply
the concepts discussed in previous content (Carmichael et al. 2018). Videos included
interviews with scientific experts and local policymakers and included discussions of
environmental policies (such as the plastic bag tax) in terms of personal anecdotes,
foregrounding social sustainability content within individual experience. Numerous
videos were purposefully shot with a tight frame, focused on the subject’s head and
shoulders – with no other materials or content presented. This is because research
has highlighted that students find videos that include the teacher’s images to be more
engaging (Carmichael et al. 2018)

To ensure that the video assets met the highest quality standards, accessibility
and representation were prioritised. This consideration was perceived as an ethical
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requirement that was embedded from the inception of each video asset, rather than an
afterthought. All assets were designed with high-contrast visuals to ensure accessi-
bility for thosewith visual impairment. Likewise, transcripts and timecoding subtitles
were produced by default for each video. Throughout the development process, the
project team worked with unit directors to ensure that all content prioritised gender,
LGBTQ+ and BAME (Black, Asian and Minority Ethnic) representation.

3 Delivery

The unit is organised into an introductory workshop on the SDGs, followed by five
interdisciplinary, themed blocks: science and understanding; behaviour and organ-
isational change; economy, policy and law; equality and justice; and technology
and innovation (Michalopoulou et al. 2019). Students gain insight into the concepts
behind the challenges of SD and learn how different disciplines and interdisci-
plinary approaches are used. Through engagement across all teaching and learning
approaches, students develop a broad understanding of the SDGs and learn how
to work in an interdisciplinary team to analyse and critically evaluate challenges
and potential ways forward. Each themed block presents real-world case studies
with illustrated text documents and videos which include interviews and other
dynamic content. Such content draws from institutional academic expertise and from
professionals and volunteers in the commercial and charitable sectors.

The intended learning outcomes (ILOs) are broad in scope:

1. Be able to understand and define the key principles behind SD and relate these
to the UN SDGs.

2. Be able to recognise ideas and concepts from their own discipline, along with
those from others, in relation to different SD challenges, and critically reflect on
their interplay.

3. Be able to analyse and critically discuss how contemporary SD challenges
intersect with and influence our day-to-day lives.

4. Be able to work in an interdisciplinary team to analyse and critically evaluate
challenges and potential ways forward in response to a specific SD case study,
and present their findings.

Workshops are delivered both online and offline. This independent reading process
forms the necessary background knowledge that prepares students for the offline,
face-to-face workshops. Workshops begin with a mini-lecture to provide a link to the
weekly content and show their relevance to SDGs. This is then followed by problem-
solving activities where students work in small groups. Each group is named after
an endangered animal, which serves to sharpen an awareness of Anthropocene and
its impact. By pre-fixing group members, a familiarity is built, which allows groups
to focus on understanding the given scenarios and solving particular barriers to
achieving SDGs. Scenarios we have used in our workshops are shown in Table 1.
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Table 1 Scenarios used in group activities in relation to the sustainable development goals (SDGs)
that they cover

Link(s) to SDGs Scenario

All SDGs Mock international SDG summit whereby each group
represents a country or organization; identifies SDG
priorities and synergies; negotiates trade-offs

Variable focus, e.g. SDGs 7, 8, 9 and 10 Groups identify a suitable geographical area for a
sustainability-related project, such as a wind farm or
community well

SDG 12 Groups act as consultants to develop a strategy to
reduce single-use plastic for one of four client
organisations

SDGs 9, 12 and 16 Mock tribunal of a proposed airport expansion against
a fictitious UK sustainable development law

SDGs 1, 8, 9, 10, 11 and 16 A participatory budgeting exercise set in one of six
city-based environmental projects, considering the
priorities of marginalized groups

Any SDG can serve as the focus Developing a proposal for a mobile app to be used in
a country in the Global South, and the presentation of
a funding pitch based on this

The student groups also conduct a group project over the course of the teaching
block. In this, they apply the ideas and concepts learnt online and the skills learnt
in the workshops to study a specific sustainable development challenge and produce
a brief for a fictitious client, critically exploring the underlying issues and potential
strategies moving forward. They are expected to use ideas and concepts from at
least three of the five interdisciplinary themed blocks. Students have a choice of four
projects each time the unit runs and have some flexibility in how they interpret the
brief. Example challenges used so far include:

• Approaches to decarbonising transport in a city by 2030.
• Approaches to reducing emissions associated with meat consumption in a given

country.
• Advice to a large food manufacturing company subject to a boycott over palm oil

use.
• Advice for a city or region in the Global South suffering from poor access to fresh

water.

Challenges can be reused or changed each year, to match the interests of students
and adapt to emerging issues.
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3.1 Assessment

Students are assessed on their learning through the submission of two assignments:
first, a group project (groups consist of three to five members) and second, a reflec-
tive portfolio that evaluates how and what they learned. These evaluate their under-
standing and critical thinking in relation to the SDGs and local or global challenges.
The reflective report ismade up of three elements: twoworkshop learning statements;
reflections on the future; and a blog article on a SD theme of their choice.

The aim of the reflective part of the portfolio is to assess:

• How well students have understood and applied the key concepts taught on the
unit, and whether they have drawn from several disciplines in their answers.

• Whether the student has engaged in constructive discussion with other students
within the unit’s workshops.

• How much students have understood and thought creatively about the potential
applicability of the concepts covered in the unit to both their own future and the
futures of those who study their discipline.

The aims of the group project element of the portfolio are to assess:

• The students’ ability to apply the concepts from different disciplines introduced
in the unit to a specific case study of a SD challenge.

• The ability to collaborate with others, particularly with students from other
backgrounds, experiences, and educational disciplines.

• The ability to analyse and critically evaluate potential ways forward, drawing on
resources external to the core materials of the course.

Each student submits an individual feedback form, where they outline what and
how much they contributed to the report, as well as how much they thought was
contributed by their peers. These feedback forms are useful for the teaching team
while marking, as well as for the students: it encourages them to reflect critically on
how individuals canwork cohesively, what barriers there are to collaborativeworking
and how individuals might be encouraged or held to account.

4 Evaluation

Evaluation of the SDU considered the student learner voice, HPTs who contributed
to delivery on the unit, and internal reviews with the unit directors and support team.
Both quantitative and qualitative questions were posed to students and HPTs. The
results of all feedback were shared with unit directors and senior project staff and
used to inform future improvements on the design of the units. The design of the end
of unit feedback form was altered significantly from the first to the second run in
order to accommodate new avenues of interrogation that emerged from continuous
improvements and refinement of both content and teaching approaches.
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Table 2 Percentage of student feedback responses as they occurred from the first two runs of the
SDU

Run Statement Disagree
strongly (%)

Disagree (%) Neither
agree nor
disagree (%)

Agree (%) Agree
strongly (%)

Pilot Staff have
made the
subject of
this unit
interesting

1 3 17 45 18

2nd run 3 3 6 47 41

Pilot I have
received
sufficient
advice and
guidance
with the
work for this
unit

1 8 20 37 18

2nd run 0 13 6 47 34

Pilot The material
covered in
this unit is
intellectually
stimulating

9 10 20 34 19

2nd run 0 6 13 41 41

Pilot The unit is
well
organised

5 10 19 31 19

2nd run 6 3 6 63 22

Pilot The online
content
blocks
(videos and
written
content on
blackboard)
supported
my learning

0 10 16 46 25

2nd run 0 6 16 38 41

Anonymous student feedback was collected for the first two runs of the unit
(Table 2). In total, 114 responses were collected and provide insights into student
perspectives on the strengths and weaknesses of the approaches taken in the design
of the unit. The pilot run of the unit captured feedback from 32% of the cohort during
teaching on the latter half of the academic year. The second run received responses
from 78% of the cohort from teaching taking place in the first half of the academic
year.1 Students on the pilot unit were, therefore, able to situate their reflections in
the context of a greater level of exposure to their home discipline.

1This differentiated level of student response is rooted in the different sizes of the two cohorts.
Whilst the pilot run involved over 260 students, the second run involved 40. At the time of writing,
we are preparing for the third cohort—involving 300 students.
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Feedback notes positive attitudes towards all areas queried across all questions
duplicated in both runs of the unit (range: 67.5–75%positive alignment). The changes
made between the first and second run of the unit were successful, as each crite-
rion shows improvement (Table 2). The percentage of students who neither agreed
nor disagreed either remained static or decreased. The criteria relating to online
content showed the least variability, reflecting the small-scale changes made to this
material between runs. Additional qualitative questions were posed to ensure that
students could highlight areas not considered by the teaching team. Themost frequent
observed criteria related to feedback and the range of interactions with staff. As
such, adaptations made to the unit for the second run were reflected in the additional
feedback questions posed at the end of the unit (Table 3).

On the second run of the unit, high satisfaction is observed with 76% of students
reporting that they were happy or very happy with the unit and 100% noting opportu-
nities to work with other students. Other strong areas of positive responses concerned
how staff explain the subject matter (82% positive), opportunities to explore ideas
and concepts in depth (81% positive), opportunities to apply learning (91% positive),
clarity of marking criteria (75% positive), timetabling efficiency (78% positive),
communications (88% positive), and a sense of community (81% positive).

5 Conclusion

In early 2020 the eyes of the world’s population focused on Australia, where record-
breaking temperatures and a prolonged, severe drought have resulted in vast bush-
fires across the south-eastern states of Victoria and New South Wales. As of 21
January 2020, these fires killed 30 people (including four firefighters) and burnt over
100,000 km2 of forest, bush and property (BBC 2020). While attributing these fires
to anthropogenic climate change is a challenging work in progress (Phillips and
Nogrady 2020), the experience of Australians in January 2020 is widely asserted to
be a sign of a new normal in a climate-changed world (McGrath 2020). It is within
this context that governments and public institutions across the globe are declaring
a climate emergency and a recalibration of society’s behaviour, consumption and
activity—and, with it, patterns of social-environmental interaction.

The University of Bristol declared a climate emergency in April 2019. In making
such a declaration, the institution not only affirmed the urgency of addressing and
mitigating climate change (by becoming carbon neutral by 2030) but also acknowl-
edge the “deep concerns of our students, many of whom are worried about what the
future holds in store for them” (University of Bristol 2019b). Sustainable is an insti-
tutional priority, evidenced in the University’s Vision and Strategy, its commitment
to the global Sustainable Development Goals Accord and its recent award for the
publicly-accessible, online Sustainable Futures unit (University of Bristol 2019a).
It is within this institutional context that the SDU has been redesigned, refocused
and made available to students across the University of Bristol. The SDU is an
optional, credit-bearing and open unit. From the outset, an interdisciplinary team
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Table 3 Additional qualitative feedback questions from the second run of the SDU

Statements
(second run
only)

Disagree
strongly (%)

Disagree
(%)

Neither
agree nor
disagree
(%)

Agree
(%)

Agree
strongly
(%)

Not
applicable
(%)

Overall, I am
happy with the
quality of the
unit

0 9 16 34 42

Staff on this unit
are good at
explaining things

0 16 3 38 44

This unit
provided me
with
opportunities to
explore ideas or
concepts in
depth

0 3 16 65 16

This unit has
provided me
with
opportunities to
apply what I
have learned

0 3 6 53 38

The criteria used
in marking were
made clear in
advance.

0 6 19 50 25

Marking and
assessment have
been fair

0 3 23 6 0 68

Feedback on my
work has been
timely

0 3 13 16 0 69

I have received
helpful
comments on my
work

0 3 6 31 0 59

I have been able
to contact staff
when I needed to

0 2 9 24 30 35

The timetable
works efficiently
on this unit

0 9 13 59 19

Any changes in
the unit have
been
communicated
effectively

0 0 9 69 19 3

I feel part of a
community of
staff and
students working
on this unit

0 6 13 53 28

(continued)
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Table 3 (continued)

Statements
(second run
only)

Disagree
strongly (%)

Disagree
(%)

Neither
agree nor
disagree
(%)

Agree
(%)

Agree
strongly
(%)

Not
applicable
(%)

I have had
opportunities to
work with other
students as part
of this unit

0 0 0 25 75

have committed to delivering content that both informs successive cohorts about
contemporary sustainability challenges but also empowers them to develop skills
of critical, imaginative, and innovative thinking about sustainable development in
general and the SDGs in particular. Following scholarship elsewhere, we have found
that this teaching is greatly assisted by the dedication to engaging students in critical
discussions and for allowing reflection on the issues and contests that characterise the
wider concept of sustainability (Kopnina 2018; Opoku and Guthrie 2018). Students
are drawn from across the institution. Geographers learn alongside biologists, engi-
neers alongside those from the arts and humanities. These students have different
levels of knowledge and understanding of the subject matter discussed across the
unit. As a result, there was a need to ensure that content was inclusive and open to
all. With contemporary teaching across UK HEIs still highly siloed, this diversity
of students created challenges to the objective to deliver cohesive, engaging content
that challenges students as much as it informs them. In response to this student
diversity, we embraced a post-disciplinary approach, understood as representing the
incorporation of non-academic and both locally- and globally- focused perspectives.
To do so, the curriculum and materials were designed to be integrative, highlighting
relationships and common themes (and differences) between concepts and modes of
research.

At the time ofwriting,much of theworld is under lockdown.HEIs across the globe
have—in the wake of the mass disruption caused by the Covid-19 pandemic—been
forced to transfer all teaching online. As a result, there is renewed impetus for units
like the one profiled above, which illuminates the role that blended learning can play
in HE, both today and in the future. The central motivation for curriculum design was
that the Unit was for it not to be a mere conduit for communicating facts. Instead,
it was to both encourage personal, critical reflection and facilitate collaboration and
exchange between students. This was in terms of the concepts taught, which moved
from empirical discussions of renewable energy transitions to reflections on the role
that different researchmethods (and their associated epistemological and ontological
standpoints) could have in such change. This rationale for accessible, holistic content-
delivery is also found in the way information was delivered. The first iteration of
the unit involved over 260 students. This volume creates a danger of bottlenecks of
teaching, assessment and marking and the creation of a passive learning environment
that restricts student engagement (Exeter et al. 2010; Cash et al. 2017). To mitigate
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these issues, the unit adopted a pedagogical approach informed by the concepts of
“blended learning” and “flipped classroom” to provide the necessary materials to
many students, drawn from diverse disciplinary backgrounds.

Students can pause, revisit and review with ease, aided by the provision of high-
quality closed captions. This is useful for students with accessibility needs, non-
native English-speaking students, and those who need clarity on particular words or
terminology used. Such an approach of blended learning allows for the creation of a
multi-modal, post-disciplinary content that captures contributions from a variety of
agents and constituencies present in discussions of SD and the SDGs.

The post-disciplinary character of this unit, its content and its delivery are evident
in the disciplinary make-up of the teaching team. Chemists worked with historians,
engineers with human geographers: all to demonstrate to students that voices from
other disciplines can contribute to shared discussions on SDGs. The goal was to illu-
minate how no discipline has supremacy in understanding climate change, its drivers
and potential solutions. Instead, a holistic vision is necessary: a vision that tran-
scends and subverts traditional disciplines, epistemologies and ontologies, to provide
students with a comprehensive view of what SD is that maintains relevance long
after the assignments are submitted, and the marks bestowed. This post-disciplinary
teaching did not take the form of disciplinary blindness – instead, students were
encouraged to turn to different disciplines to understand the challenges faced (Stentoft
2017). On a personal note, we were particularly struck by how such a process forced
us all to reflect on our respective disciplinary backgrounds, and its strengths and
blindspots in teaching topics of environmental science and policy. It showed us that,
more than ever, in teaching these topics HE must embrace not only the diversity of
the classroom but also the difference within its teaching staff.

In an era where more and more HEIs across the globe are embedding climate
change education into their curricula, we see the SDU as an exemplar of post-
disciplinary engagement, creative and critical thinking, and the use of digital mate-
rials to increase accessibility and reach. However, we also see the unit as a work in
progress. We will continue to respond to the feedback of both successive cohorts and
groups of staff involved in delivery to improve this unit. We will continue to seek
inspiration from all disciplines, and we will strive to provide students with a holistic
vision of how to address challenges in an era of climate emergency.
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The “Sustainable Development Goals
(SDG) Teaching Map” and Other
Innovative Teaching Formats

Elisabeth Fröhlich, Marina A. Schmitz, and Silvia Damme

1 Introduction

Responsible management education (RME) is on everyone’s lips, and especially
whilst the world is grappling with the Coronavirus pandemic, the call for value-based
management is getting louder. Global supply chains have completely collapsed in
recentweeks, and the topmanagement teams ofmost companies have underestimated
the fragility of today’s (business) system. In addition to the human rights and climate
problems that have been discussed in the past years, there is now the demand for
global hygiene regulations and handling the negative effects of continuous over-
consumption in the textile sector on sewers and cotton farmers—to name just two of
many challenges and affected target groups. The pessimistic news about not only the
development of the world economy, but also private restrictions associated with it,
make it necessary to approach a possible solutionwith optimism. The following quote
from the poem “Be an optimist,” by Wayne Visser (2020), seems very appropriate at
this point: “I am optimistic, not because the future is bright but because bright people
are working to make the future better; not because the news is good but because good
people are showing that change is always possible; and not because the world is fair
but because fair people are fighting for justice wherever it is needed.”
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Especially in times of crisis, the call for higher corporate social responsibility
(CSR) standards shows that society no longer tolerates irresponsible behaviour,
threatening the licence to operate of respective companies and organisations. Thus,
business schools especially have to react by providing responsible education, thereby
enabling future managers to make socially and ethically sound decisions in the
respective organizations in which they will work (Cornelius et al. 2007). Future-
fit leadership and leaders who are able to navigate through the challenges of our time
are needed, thus creating added value for society (Jones Christensen et al. 2014).
Although courses (and research) focusing on CSR, business and society, business
ethics and the like seem to be en vogue, scarce attention has been paid in terms of
pedagogical and didactic elements in relation to how they can best be integrated
into (higher) education settings (Giacalone and Thompson 2006). With this in mind,
CBS International Business School developed an SDG Teaching Map. It aims to
show how business schools can contribute to value-oriented management, in order to
enable companies to meet these social and environmental challenges of our common
future (Schneidewind 2014) and showcase an outside-in perspective (Muff et al.
2013; Dyllick and Muff 2016; Muff et al. 2017).

The focus of this paper, however, does not rest on the presentation of the SDG
Teaching Map but on its further development potential in terms of introducing new,
innovative RME teaching formats. These are currently being developed in an EU
Erasmus+ project under the title InnovativeSolutions for SUstainability inEducation
(ISSUE) (ISSUE 2019). Thus, this paper tries to provide a first impression of how
best to reflect the SDGs in respective teaching formats.

2 Methodology: The Sustainable Development Goal (SDG)
Teaching Map

TheSDGTeachingMap is the result of amaster thesiswritten at theCBS International
Business School (Kul 2020), which is an internationally-oriented, state-recognised
university and ranks among the best private business schools in Germany (Book
et al. 2019; CBS International Business School 2019). The programme portfolio of
the CBS covers all educational levels, fromBachelor to ExecutiveMaster of Business
Administration. CBS degrees are obtained on either a full-time or a part-time basis,
and the majority of the courses are taught in English.

2.1 Case CBS International Business School—SDGs
and Teaching: How and Why?

In a first step, the research process for creating the SDG Teaching Map will be
described (see Fig. 1). As a result of the internal curriculum analysis, a short overview
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Fig. 1 Research process for establishing the SDG teaching Map. Source Own Illustration

of the SDGs and possible content in the respective teaching formats is provided (see
Table 1). Figure 2 summarises the targets of the SDGs to be anchored in the CBS
International Business School curriculum. The empirical insights derived from the
six focus group expert interviews with international RME researchers belong to
the PRME community (Kul 2020), which allowed initial statements about which
sustainable teaching content can be supplemented or mapped by new formats.

The starting point of this research project can be characterised by the following
three questions: (a) What content of the 17 SDG targets not covered so far can be
integrated into the curriculum of a business school? (b) How can these contents be
integrated (e.g. establish a new lecture or integrate them into existing lectures)? (c)
What target content of the 17 SDGs cannot be represented by a business school?
How can they be acquired?

Before deliberating how to integrate additional teaching content into the
curriculum of a business school, an overview of possible teaching content regarding
how to support the individual SDGs is required. Supporting the sustainable devel-
opment of society is the major aim of RME and serves as a justification why the
Sustainable Development Goals are at the forefront of our research interest. In
essence,

the 2030 Agenda for Sustainable Development, adopted by all United Nations Member
States in 2015, provides a shared blueprint for peace and prosperity for people and the
planet, now and into the future. At its heart are the 17 Sustainable Development Goals
(SDGs), which are an urgent call for action by all countries—developed and developing—in
a global partnership. They recognize that ending poverty and other deprivations must go
hand-in-hand with strategies that improve health and education, reduce inequality, and spur
economic growth—all while tackling climate change and working to preserve our oceans
and forests (United Nations 2020).

These contents are considered essential for establishing a value-based manage-
ment approach, and Rieckmann (2018) also recommends their integration into
business school curricula.

SDG 2 “Zero Hunger” serves as an example to illustrate the connection made
above. Hunger is on the rise, and malnutrition continues to harm millions of children
around the world. Public investment in agriculture is declining worldwide, small
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Table 1 SDGs and management teaching content

Sustainable development goals Possible teaching content

SDG 1: No poverty Definitions and form of poverty, social welfare
protection systems, access to economic resources,
new technology and financial services like
microfinance, working conditions related to
poverty (e.g. child labour and modem slavery)…

SDG 2: Zero hunger Drivers and causes of hunger, relation between
climate change and food security, trading systems
concerning food, sustainable agriculture
methods…

SDG 3: Good health and well-being Direct and indirect strategies for health promotion,
pollution of air, water and soil, communicable and
non-communicable diseases…

SDG 5: Gender equality Gender and labour, gender and education, gender
and poverty…

SDG 6: Clean water and sanitation The impacts of pollution on water quality, water
scarcity, efficient water-use, recycling and reuse
technologies…

SDG 7: Affordable and clean energy different energy types, the environmental impacts
of energy production, bridging technologies

SDG 8: Decent work and economic growth Models of economic growth, financial systems and
their relation to economic growth,
entrepreneurship, social innovation, labour rights
…

SDG 9: Industry, innovation and
infrastructure

Information and communication technologies
(ICT’s) in supply chains, sustainable innovation
and industrialization, sustainable infrastructure
development…

SDG 10: Reduced inequalities Fiscal, wage and social protection policies, global
trade systems and regulations, international
development aid …

SDG 11: Sustainable cities and
communities

Sustainable energies and transportation,
sustainable food, waste generation and
management…

SDG 12: Responsible consumption and
production

Environmental and social impacts of production
and consumption, food production and
consumption, concepts of green economy (e.g.
circular economy approaches)…

SDG 13: Climate action Greenhouse gases and their emissions: energy,
agriculture and industry-related greenhouse gas
emissions, impacts on eco systems…

SDG 14: Life below water Oceans pollutants, the relationship of climate
change and the sea, sustainable marine energy…

(continued)
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Table 1 (continued)

Sustainable development goals Possible teaching content

SDG 15: Life on land Various threats to biodiversity, the extinction of
species, desertification and deforestation, climate
change and biodiversity…

SDG 16: Peace, justice and strong
institution

Climate justice, child labour, corruption…

SDG 17: Partnership for the goals Global systems and power structure, global trading
systems, global governance and policies,
international development aid…

Source Own Illustration based on UNESCO (2017)

Fig. 2 SDGs and targets already embedded in the CBS curriculum. SourceOwn Illustration (Green
= covered in teaching/red = not covered in teaching, yet)

food producers and family farms call for more support and increased investment in
technology and infrastructure for amore sustainable agricultural approach is urgently
required (UnitedNations 2019b). TheSDG2 therefore aims to stop hunger, to achieve
food security and to promote forms of sustainable agriculture to improve nutrition. In
terms of education in management, students have to understand the drivers of—and
reasons behind—the worldwide phenomenon of hunger. Knowledge about sustain-
able farming methods is required to understand the relationship between hunger
and climate change, or the effects of different types of trading systems on hunger
(UNESCO 2017).

The importance of SDG 10 “Reduced Inequalities” (United Nations 2019a) is
particularly clear as we face a global pandemic (Covid-19). Inequality in global
supply chains is currently resulting in the impoverishment of entire regions, due
to inequalities in income, access to labour markets and trade. For this reason, the
call for a green economy and a new sustainable economic model is becoming ever
louder. Management training must outline new approaches for the construction and
regulation of global trading systems, wage and social protection and international
development assistance (UNESCO 2017). This is the only way to ensure resilient
supply chains as a prerequisite to reducing inequalities within and among countries.
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These two examples should serve as a first indication to understand what teaching
content in management might be relevant for the implementation of SDGs, as well
as to consider how this content can be taught and embedded into different teaching
formats. SDG 4 “Quality Education” in Table 1 does not have any content, as it
is more about teaching formats. Some of these innovative teaching designs will be
presented later in this paper as the preliminary output of the EU Erasmus+ project
ISSUE.

2.2 Results: SDG Teaching Map: How to Improve a Business
School Curriculum to Foster Value-Based Management

The following two examples will serve to explain briefly the extent to which teaching
content related to the SDGs is already part of the CBS International Business School
curriculum (see Fig. 2). Based on a detailed content analysis of the module descrip-
tions of all programmes taught in English against the targets of the 17 SDGs, the
following figure was created and provides a good overview of the current RME status
of the university.

Almost all SDG 8 Decent Work and Economic Growth targets are covered by
the teaching content offered at CBS. The fact that most content relates to busi-
ness and economics enables a good coverage of relevant teaching content required
to achieve SDG 8. Concrete examples to cover targets 8.1–8.10 include economic
growth in emerging markets, technological modernisation and innovation, policies
promoting entrepreneurship and innovation, full employment, youth unemployment,
forced labour and modern slavery, labour rights and working environments, sustain-
able tourism and sustainable financial services for SMEs. Different lectures cover
these topics, e.g. Human Resources Management, Managerial Finance, Advanced
Economics or Supply Chain Management and Logistics. SDG 15 Life on Land,
however, presents a completely different picture. An interdisciplinary approach
would be necessary to address this SDG, since the respective teaching content is
found mainly in the field of environmental and natural sciences, and CBS currently
does not offer this content.

Even though CBS International Business School has already successfully imple-
mented a so-called ‘integrated sustainability curriculum’ (Kolb et al. 2017; Raueiser
and Kolb 2018), current research shows that great efforts are still required to enable
business schools to offer an “SDG-relevant curriculum,” in order to achieve Agenda
2030 from an educational perspective. As already mentioned, the experts taking part
in the online focus groups (Kul 2020) were asked how missing SDG targets can be
covered by the curriculum of a business school in the future. Although the answers
received provide the first helpful insights, any piece of structured advicewasmissing.
For this reason, it seems necessary to find a theoretical framework thatwill help tackle
this lack of systematisation, and so we now dive further into the “Future Art Model”
(Schneidewind 2018).
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3 Theoretical Framework: The “Future Art Model”

At the centre of the “Future Art Model,” or transformational literacy (“Zukunft-
skunst”), lies the question relating to the radical incremental change of the economic
order (Schneidewind 2014, 2018; Schneidewind and Rehm 2019; Schneidewind
and Singer-Brodowski 2013). According to Macy (2009), three main dimensions
could initiate a great transformation: actions to slow the damage to Earth and its
beings, analysis of structural causes and the creation of structural alternatives and
a shift in consciousness. Society has to find its space on this continuum between
raising its voice in protest (fighter) and reshaping and building a new future (artist)
(Schneidewind 2019). Jointly, the four dimensions of transformational literacy (i.e.
cultural, institutional, economic and technological) drive sustainability-oriented
transformation.

Through our SDG Teaching Map, business schools should be enabled to fuel
this change and cultural mindset shift. It is about reformation and not about revolu-
tion, and a “culture of experimentation” is necessary to create experimental spaces
that show us the way to a more sustainable future. Business schools need to test
new, innovative strategies and instruments to enable this necessary reformation of
our economic thinking (Fig. 3). At the basis of this process lies a cultural shift
leading to a broadening of perspectives, cooperation and a new mindset in relation
to this necessary sustainable transformation. A new economic order also requires
institutional reforms, to encourage new co-operation between state and markets, the
private sector and society in the sense of a major socio-ecological transformation.
Especially business schools should strengthen their interaction with institutional and

Technological: 
Explore new potentials 

Create global awareness for sustainable topics 
and establishing innovative formats through 

leveraging new technologies (e.g. virtual 
roundtables, virtual field trips, 

gamification,…)

Economic: 
CBS’ new vision

Find ways to establish a new 
economic order by using innovative Responsible 
Management Education methods to encourage 

new business models and a 
paradigm shift in 

management 

Cultural:  
Promote mind-set shift

Cross-country, interdisciplinary cooperation on 
future-oriented topics (renewable energy, 

healthcare, smart agriculture,…)
as well as fostering of self-reflective practices

Institutional/Political:
Cooperate across sectors 

Bring together different sectors and institutional 
actors to implement interdisciplinary programs 

and to facilitate social innovation

Transformation 
aspects

in HEI context 
of CBS case

Fig. 3 Future Art/transformational literacy model in the context of the CBS curriculum. Source
Own Illustration based on Schneidewind and Rehm (2019), p. 169
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policy actors and try to integrate into their curricula fields relevant to sustainable
development. The economic vision resulting from this notion underlines the need
for RME to support new ways of doing business, aligned with a paradigm shift in
management. This reformation path needs to be open to and leverage new technolo-
gies, since digital tools offer the potential to facilitate this new economic thinking,
e.g. by realising a fully transparent global supply chain.

In the following, we introduce three teaching formats that CBS is currently
developing within a European research project—and which can be matched to the
respective clusters as practical examples.

3.1 Erasmus+ Transnational Partnership: Innovative
Solutions for SUstainability in Education (ISSUE)

With the aim of developing in university teaching innovative teaching and learning
concepts for the stronger integration of sustainability, the CBS International Business
School has been a project partner of the ISSUE project (Innovative Solutions for
SUstainability in Education) since December 2018 (www.issue-project.eu).

The eight European partner institutions will jointly develop a variety of intellec-
tual outputs over the next two years directed at introducing new tools and teaching
methods for sustainability within higher education. These will be piloted in the
respective institutions, and resulting experiences will be incorporated into the final
manuals and strategy recommendations. The project enables the development, testing
and use of new content, teaching methods and transformative approaches that are
important in the context of sustainability communication (Leal Filho et al. 2019).

Three of the six intellectual outputs developed by the project are new teaching and
learning formats in the field of sustainability and SDGs that will be described here-
after: “21 Day Challenge,” “Sustainability Escape Room” and “Future Sustainability
Manager Summer School.”

3.2 “Future Sustainability Manager” Summer School—Pilot
of Cultural Transformation Aspects Within the CBS
Curriculum (Output Lead: CBS International Business
School)

The“FutureSustainabilityManager”SummerSchool programmesets out to combine
the following two learning aspects in an intensive and interactive teaching and
learning format:

http://www.issue-project.eu
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(1) Learning for Sustainable Development

Knowledge transfer and awareness-raising on sustainability issues, in particular in
relation to sustainable economic transformation in the context of the SDGs. Learners
should be empowered to make responsible decisions and take into account sustain-
ability aspects, regardless of their specific role or function within an organisation
(Weybrecht 2015).

(2) Learning for the Future of Work

Teaching professional “future skills” to learners that are becoming increasingly
important in times of growing uncertainty and rapid technological development,
such as creativity, adaptability and flexibility, as well as the ability to collaborate
(LinkedIn Talent Solutions 2019; World Economic Forum 2016).

The focus of the summer school is on the students’ empowerment to develop their
own points of view and to link taught content individually with their personal inter-
ests: ‘It is about moderating dynamic discussions and providing a space in which
each student can develop his or her own understanding of sustainable management’
(Kolb and Bungard 2018, p. 207). This is based on the understanding of sustainable
management theory at the CBS. It should also go hand in hand with a necessary
general cultural change in teaching, which does not focus exclusively on hard skills
but also includes the personal development and creative competence of the learners
(Schmidpeter and Kolb 2018). Learning should thus take place in a meaningful inter-
play between conventional and innovative formats (Lozano et al. 2019; Molthan-Hill
2017; Schmidpeter andKolb 2018) aswell as across locations, disciplines and results.
During the seven-day course, students will be encouraged to learn independently. For
this purpose, the role of the teaching staff ismore oriented towards that of amoderator
or a learning companion (MacVaugh and Norton 2012;Warburton 2003) who injects
knowledge and impulses into the discussions and working formats. The learning
events will follow a “learn to do” approach and distinguish themselves from the
more traditional “learn to know” style (Hermens and Clarke 2009). Course content
should be based on real examples and collaboration projects (Leal Filho et al. 2019)
and clearly go beyond a classroom as usual experience.

The programme schedule is divided into the components “Knowledge, Mindset
& Action,” based on the “Head, Heart and Hands” approach by Sipos et al. (2008).
Ultimately, it aims to create a transformative mindset conveyed through interac-
tive, creative and practical teaching and learning formats (action). The applied
pedagogical approaches thus promote the development of sustainability skills,
for example interdisciplinarity, uncertainty tolerance, critical analysis, systemic
thinking, empathy and communication skills (Lozano et al. 2019; Rieckmann 2018).
Some suitable methods to promote these skills, which are incorporated into the
summer school, include project- and problem-based learning, jigsaw teams, group
work, critical discussions, case studies in combinationwith site visits and networking,
as well as role play and reflection (Alden Rivers et al. 2015; Bass 2012; Leal
Filho et al. 2018; Lozano et al. 2019; Moratis et al. 2006; Remington-Doucette
and Musgrove 2015; Sipos et al. 2008).
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A framework programme is moreover included which aims to strengthen reflec-
tive practices and the participants’ personal development. An important element
here, for example, is the introduction of learners to mindfulness practices, which
can benefit both mental and physical health as well as creativity and the increased
exploitation of learning potential (Yeganeh and Kolb 2009). This practice will be
supported, for instance, by daily morning meditation and regular reflection on what
has been learned and experienced in a personal journal as well as in open feed-
back rounds. Through activities such as a workshop in improvisational theatre or
the inclusion of places of creative creation, the creativity of the participants will be
stimulated (Ferrari et al. 2009). The summer school will also include short interactive
exercises, coaching elements and learning games (Bass 2012; Sweeney et al. 2011).
Students will further be able to participate actively in the programme design. After
the participant selection process, the students can indicate whether they would like to
participate through individual interests or skills (e.g. by writing blog posts during the
summer school, offering workshops for their fellow students). It will be interesting
to see how far the concepts used in the “Future Sustainability Manager” Summer
School can be established as such, as well as be integrated more widely at the univer-
sity; the format can be extended through continuous thematic development and new
learning and teaching concepts in this setting, and international cooperation can be
used to align the format in alternating cycles with one or more partner universities.
Additionally, individual session formats can be integrated into existing lectures or
programmes at the university, and the summer school could be developed into a new
study programme or study focus at the university. Individual session formats can also
be integrated into theme days or project weeks (e.g. sustainability days). The topics
incorporated into the framework sessions of the summer school, such as meditation,
mindfulness and reflection diaries, can be disseminated through the university’s local
curriculum or extra-curriculum offers.

Cultural Transformation Aspect within the Curriculum: Through the one-week
programme, the “Future Sustainability Manager” Summer School creates an inter-
national, interdisciplinary set-up that most of all allows learners to break free from
their usual study environment. The group experience and the focus on a framework
encouraging participants to explore their purpose and impact through self-reflection,
mindfulness and creative techniques aims to promotes a shift inmindset for the partic-
ipants. Furthermore, it seeks to create an environment that pushes learners beyond
their daily comfort zone and enables a personal transformation process.

3.3 21-Day Challenge—Pilot of Institutional Transformation
Aspects Within the CBS Curriculum (Output Lead:
Lappeenranta University of Technology)

With the “21-Day Challenge,” partners work on an online learning platform that uses
playful elements to convey knowledge and awareness of the topics covered by the
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17 Sustainable Development Goals (SDGs). Building on the Online Collaborative
Learning (OCL) methodology according to Harasim (2012), the programme aims
to stimulate the sustainability discourse among learners and to initiate an effective
change of awareness and behaviour through the continuous processing of the various
tasks (“challenges”) associated with the 17 SDGs.1 According to Willenbacher et al.
(2017), the integration of digital learning games can enable the successful transfer of
the game’s ideas into reality. Especially in the “Digital Natives” generation, such
formats are very much accepted by participants. At the end of each challenge,
participants receive points, which they can share publicly. Through gamification,
i.e. the combination of pleasure and education, in the form of individual challenges,
the motivation and commitment of the learners should be increased (Willenbacher
et al. 2017). They additionally offer ‘a significantly higher potential for appropri-
ation through digital games […] than passive forms of reception’ (Willenbacher
et al. 2017, p. 2019). The platform can be used by anyone interested in the topic of
sustainability and is motivated to deal more interactively with the topics of sustain-
able development. Although the platform is suitable for bringing students closer to
learning content in a varied and self-responsible way, it also enables universities to
encourage staff from all areas to engagewith sustainability collectively. The “21-Day
Challenge” ultimately aims to promote more sustainable habits throughout the entire
university community.

The following three components are provided for each topic (SDG 1-17): first,
a short video that introduces the respective topic and provides knowledge about
the related challenges for society and the environment. Second, the “challenge” for
the participant and third, feedback through the exchange of experience and discus-
sion. Additional points are rewarded for interactions such as postings, uploads and
comments on the platform, on topof themere fulfilment of tasks, in order to encourage
exchange and discussion among participants.

The “21-Day Challenge” format offers versatile possibilities for integration into
university teaching. For example, it can be embedded in a regular course with a
“learning diary” in which the students reflect on what they have learned. Further,
it can be used for a Campus Challenge with prizes, in which all interested parties
(students and staff) can participate. Lecturers can use it to precede the start of the
seminar as a thematic introduction and preparation for the course. Moreover, it can
be part of a student project group (e.g. “CSR Student Team” at the CBS), which
reports on successes and experiences during the challenge and afterwards on social
media, thus generating attention. Schools could also debate the introduction of an
“elective” event with a concluding workshop day themed, for example, “Business in
the context of SDGs” or “Responsible Business in Times of Global Transformation.”

1Examples for challenges are: SDG4 - “Think about what sustainable development initiatives you
believe are important to educate future generations about and what platforms you could use to
promote your ideas. Consider why they are important, what do they aim to achieve, what are the
consequences of not acting. Explore these ideas further, network with key people in those areas,
follow them on social media and learn from them.” SDG 6 – “Use a bowl in the sink when washing
fruit, vegetables of dishes. Then use the wastewater to water your plants. Repeat at least 3 times.”.
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Institutional Transformation Aspect within the Curriculum: The 21-Day-
Challenge supports a holistic implementation of SDGs within the curriculum by
touching on all 17 subject matters, from responsible consumption, to life belowwater
or sustainable cities and communities. Including experts not only from the business
sector, but also from other scientific fields and institutions, such as NGOs or the
political sector, allows for the inclusion of inter- and transdisciplinary perspectives
in the business school curriculum.

3.4 Sustainability Escape Room—Pilot of Technological
Transformation Aspects Within the CBS Curriculum
(Output Lead: Budapest Business School)

Living in a time that is characterised by readily available entertainment and constant
stimulation everywhere, the learner is to be “picked up” by the learning format of a
“Sustainability Escape Room,” based on the idea of gamified teaching. The Escape
Room is also based on the idea of anchoring sustainability in an entertaining way
(Willenbacher et al. 2017). Learning happens based on experiencing, so through the
combination of entertainment, participation and focus, the learner should reach a state
of “flow.” First conceptualised by Csikszentmihalyi (1990), “flow” refers to a mental
mode in which the person concerned pursues an intrinsically motivated activity. This
happens in line with extreme focus, joy and full participation (Csikszentmihalyi
2014), which can have a positive effect on the learning experience (Hamari et al.
2016). Other than with the online-based 21-Day Challenge, learning takes place
in the physical space, namely the “Escape Room.” Digital elements, however, are
integrated in the form of different tasks and riddles.

The Escape Room aims to test and expand players’ knowledge in sustainable
development by integrating real-world problems. Furthermore, participants should
gain an increased awareness of global connections as well as for systemic trans-
formation processes. Additionally, the format integrates positive learning effects in
areas such as communication and cooperation, testing new conditions, dealing with
change or reaching consensus (Moratis et al. 2006). The advantage of simulation
formats compared to more traditional forms of teaching is that the learner is imme-
diately confronted with the possible consequences of his or her action (Hermens and
Clarke 2009; Kolb et al. 1984).

It will be possible to adapt the Escape Room for a broad range of applications.
Students are thought to be the main target group, but depending on the setting,
teachers, university staff and the interested public can also experience it. Integration
within the university can happen through inclusion in a regular course. The expe-
riences should be reflected in the following seminar lesson and worked on by the
students in further tasks. The Escape Room is also a great platform to integrate into
the context of theme days or a sustainability theme week (“Sustainability Days”).
In the same sense, it can be used at open campus days or other events, conferences
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and fairs, and by faculty and administrative staff at the university, e.g. as part of a
company outing or faculty days. When designing new events or programmes at the
university, the Escape Room can always be considered in the planning process.

Technological Transformation Aspect within the Curriculum: With the Sustain-
ability Escape Room, the ISSUE project is realising an innovative new format that
transcends the usual classroom or site visit experience. By leveraging new techno-
logical possibilities and creating a gamified physical emersion experience for the
learner, it perfectly displays the exploration of new learning and teaching potentials.

4 Conclusion

The main challenges that come with the innovation and reformation of university
teachingwill hardly bemet by individual universities alone. Even though they can act
as pilots and best-practice examples, the development of new teaching and learning
methods discussed above is time-consuming and resource-intensive. This is why
cooperation projects such as ISSUE, or networks such as Principles for Responsible
Management Education (PRME) or the European School of Sustainability Science
and Research (ESSSR), which serve as a platform and jointly test and implement
new formats, are necessary. It is necessary for universities not only to cooperate, but
also to build bridges to companies and politics, in order to successfully implement
the United Nation’s Agenda 2030. Second, in order to respond to the call for a “True
University Responsibility” (Schneidewind 2014), the adoption of a more holistic
perspective that goes beyond the triple bottom line logic of sustainability is of vital
importance (Dyllick and Muff 2016; Muff et al. 2017; Schneidewind and Rehm
2019). According to the “Future Art” model approach, however, this sustainability
can only be achieved if the cultural aspects of our current economic system (and all
its respective players) change aswell (Schneidewind 2019). Additionally, continuous
monitoring of the alignment of course content and SDGs needs to be ensured. A key
factor in achieving this would be a bottom-up approach to take care of the inclusion
andwillingness of lecturers to tackle and address proactively the SDGs in their course
content and set-up.

Other universities can easily make use of this SDG Teaching Map and identify
respective strengths and weaknesses throughout their curriculum. However, there
needs to be more exchange regarding best practices in the field of higher education
teaching that are targeted at improving RME. In regards to the way forward, using
the SDGs for restructuring and improving the curriculum at CBS International Busi-
ness School has provided a starting point to contribute to the Agenda 2030 through
advancing higher education as the ultimate goal. Furthermore, themissing targets not
covered in the curricula need to be addressed by CBS alone or in collaboration with
other institutions. Additionally, it would be beneficial to use quantifiable indicators
and goals that measure our advancements in addressing the SDGs and the change
we can provoke in students’ mindsets.
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1 Introduction

Universities have a significant role in the achievement of the Sustainable Devel-
opment goals (SDGs). Young people who start their education at university today
will play critical role in sustainable development in a future. “A Guide for univer-
sities, higher educational institutions, and the academic sector” pointed, that “The
SDGs cover awide range of complex social, economic, and environmental challenges
and addressing them will require transformations in how societies and economies
function and how we interact with our planet. Education, research, innovation and
leadership will be essential in helping society address these challenges. Universities,
with their broad remit around the creation and dissemination of knowledge and their
unique position within society, have a critical role to play in the achievement of the
SDGs. Arguably none of the SDGs will be achieved without this sector” (SDSN
Australia/Pacifc (2017)).
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One of the objectives identified for the 2030 Agenda and the Sustainable Devel-
opment Goals is the acquisition of knowledge and skills to promote sustainable
development and sustainable lifestyles (United Nations 2015a). According to the
concept of SustainableDevelopment, Environment is one of itsmain areas and largely
determines the economic and social development.

The need to include sustainable development issues in educational programs for
business andmanagementwas considered, for example, byMinderman (2015). Study
programs in Environmental management are usually implemented at the graduate
level (Master’s degree),whileBachelor programs (B.A. andB.Sc.) are connectedwith
studying broader areas of environment management, such as resource management,
environmental management of enterprises, waste management, among others. Bach-
elor programs are usually oriented to practical approaches, whilst master programs
focus on the relations between science, management, and policy, providing scientific
understanding of ecological, economic and social systems. It is rather difficult to
analyse all programs of different areas and educational levels of curricula for envi-
ronmental management. For example, there are 321 of such programs for bachelor
level on BachelorsPortal (2019) and 492 master programs on MasterPortal (2019).
All these programs refer to Earth Science and Environment Protection. Considering
some of these programs, examples of the following universities can be used: Uppsala,
Harvard, and Cambridge.

The objective of the syllabus for the course “Environmental Management in Prac-
tice” in Uppsala University is “to provide skills and improved understanding of how
firms and organizations work with sustainability issues such as environmental and
natural resource management and sustainability issues” (Uppsala University 2019).
InHarvard, the course “EnvironmentalManagement” aims at studying scientific prin-
ciples of environmental issues and environmental management practices, focusing
on emerging topics such as air and water pollution, water use and management,
aquatic ecosystems, energy and climate change, biodiversity, toxic substances in the
environment, solid waste management, among others (Harvard University 2015).
Another example is the Cambridge University syllabus on “Environmental Manage-
ment Study” which is connected to environmental management and economics
and pursues alternative technologies, allowing students to have local and global
perspectives (Cambridge University 2019).

The examples mentioned above illustrate that different programs on Environ-
mental Management give students the ability to analyse and understand the current
state and past development, creating future scenarios and developing global and
regional thinking.

Considering the implementation problem of Sustainable Development and Envi-
ronmental Management courses and parts of these courses in Economics programs,
Leal Filho and Manolas (2012, p. 55) allocated three barriers for this problem and
possible ways overcome them:

1. Economics lecturers are not convinced of the relevance of embedding sustain-
able development in the curriculum mainly because it seems to conflict with the
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employability of students. Such an obstacle could be overcome by developing
sustainable products and markets, and/or through social marketing.

2. Those willing to embed sustainable development are uncertain as to what the key
concepts are aswell as how these concepts should be embedded in the curriculum.
The way to overcome this barrier would be firstly to determine the concepts to be
included, then survey the students to see what they know, followed by a survey
at the end of the term to see what they were taught. Concepts not taught will be
embedded during the following academic year.

3. If the problem of sustainable development involvesmultiple disciplines, the solu-
tion should be multi-disciplinary if not interdisciplinary. Barriers to the interdis-
ciplinary work for economists could be that economics is not welcoming to
other disciplines, the belief that economics has no limitations when answering
questions of sustainable development and the feeling that some economists are
insufficiently “trained” to communicate with other disciplines.

In some aspects, these barriers refer tomanagement programs. In particular, this is
connected with the need of using amulti-disciplinary and interdisciplinary approach.

In Belarusian universities, in a narrow sense the course “Environmental Manage-
ment” refers mainly to environmental management of enterprises in accordance with
ISO 14001. In a wide sense, environmental management is considered in the course
“Environmental protection and rational use of natural resources” aimed at specialized
training in the field of preserving and restoring the natural environment, rational use
and reproduction of natural resources, preventing pollution, degradation, damage,
depletion, destruction and other harmful effects and liquidation of its consequences.
Basically, such courses are developed based on national legislation and the use of
ISO standard only. It should also be noted that the international agreements of the
Republic of Belarus emphasize the need to bring the norms of national legislation to
an international one.

The aim of this paper is to present the result of the project “Environmental
management in European Union course and MOOC” which was developed for
management curriculum of Minsk Branch of the Plekhanov Russian University of
Economics. This course was developed in the framework of Jean Monnet activity
in the Erasmus + program and was directed at overcoming the gap between Euro-
pean and Belarus approaches to environmental management. Erasmus+ is the EU’s
programme to support education, training, youth, and sport in Europe. Jean Monnet
Activity proposes the development of a teaching module connected with European
Policy (Erasmus+ n.d.).

The analysis of sustainable development and its problems, as well as European
legislation related to this field are the basis of the course, which includes 10 themes:
Sustainable Development and Environmental Management, Global environmental
issues, Indicators of Sustainable Development, International laws, International
standards, Environmental monitoring, Development of environmental management
systems,Natural resource accounting,Wastemanagement andEnvironmental assess-
ment. These topics use practical studies as means to verify cause-effect relations
among problems and analyse statistical data related to the Sustainable Development
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Goals. The knowledge acquired is used by students at a writing course and diploma
projects and this is the main contribution of this experience to society: dissemi-
natingmore knowledge on sustainable development and preparing and training future
professionals to deal with sustainability challenges.

2 Methodology

To develop the course “Environmental management in the EU” five steps were taken,
as described in Table 1.

These steps aimed at understanding different aspects of Environmental manage-
ment in the EU. During these steps, it became clear that EU legislation and practice in
Environment management are well developed and can be used as an example of good
practice. Therefore, issues of European environmental legislation were considered
in all developed courses.

The course includes lectures on the legislative basis of environmentalmanagement
and lectures on themain phases of environmentalmanagement, includingmonitoring,
implementation at the level of state and enterprises, and decision making.

Table 1 Steps for the development of the course

Step 1 Study the concept of sustainable development, environmental problems, and indicator
of sustainable development, according to information available at the sustainable
development goals—Knowledge Platform of United Nations (UN-Knowledge Platform
n.d.). This step helped to define the scope of syllabus. Although the main topics of the
syllabus being developed were proposed in the application to the Jean Monnet
Foundation, it was necessary to develop a plan for each lecture and topics for practical
seminars

Step 2. Study the European environmental legislation taking as an example the European
environment agency (EEA n.d.). This stage allowed determining the main milestones in
the development of EU environmental legislation

Step 3 Study the European environmental action programs (European commission for
environment n/d/). During the implementation of the environmental action programs in
Europe, the basic principles of the environmental policy were determined and the main
regulatory documents were adopted

Step 4 Study documents from different conferences, scientific and political reports such as
Club of Rome, EU, JRC, UN, UNFCCC, among others. Such documents helped
estimate last achievements in investigating sustainable development and environmental
management

Step 5 Development of the course material. The course named “Environmental Management
in the EU” consists of lectures, seminars and computer labs and is a part of the syllabus
for managers and economists in the Minsk Branch of PRUE. Circular model of
environmental management suggested by Zenchanka and Batyrev (2011) was used.
This model includes Environmental monitoring, modelling, decision making and
impact on environment. All stages of this model are supported by Legislative basis
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During seminars, students report their findings of the legislative and practical
aspects of environmental management. To study these aspects, the well-known
Problem-Based Learning (PBL) approach was used. This approach helps students
find causal relations between different phenomena, think critically and solve complex
problems they will encounter in their lives (Boud and Feletti 2013).

Classes using computers are directed on analysis of statistical data for different
Sustainable Development Goals in Belarus, Russia and some other European coun-
tries. Students must find data not from statistical compilations, but from different
reports and articles, among others sources.

3 Results: Structure of “Environmental Management
in EU Course and MOOC”

Based on the steps indicated above, the developed course includes the following
topics: Sustainable Development and Environmental Management, Global envi-
ronmental issues, Indicator of Sustainable Development, International laws, Inter-
national standards, Environmental monitoring, Development of Environmental
management systems, Natural resource accounting, Waste management, and Envi-
ronmental assessment. All topics are detailed in the following sections, indicating
the theoretical relevance of their consideration in the course.

This course structure was suggested for development in application form of Jean
Monnet Module and was approved for implementation. Course topics correspond to
a cyclical model of environmental management (Zenchanka and Batyrev 2011)—
from problems definition to decisionmaking—and are aimed at developing students’
systemic and critical thinking.

3.1 Sustainable Development and Environmental
Management

The main idea of this section is to present an introduction to Environmental manage-
ment (EM) which is an integral part of the sustainable development (SD) concept,
which arose in the middle of the twentieth century and was presented in reports of
the Club of Rome and different World Summits. At the beginning stage, the reports
of Forrester (1971) “World Dynamics” and Meadows et al. (1972) “The Limit of
Growth” were the most remarkable. These reports showed the existence of limits for
planetary development and launched numerous publications on sustainable develop-
ment. Then Meadows et al. (2004) presented the results of a new research in which
they sadly concluded that humanity continues to move along the undesirable trajec-
tory of development. Models used in these books consider the planet as a whole,
without taking into account the economic development of regions.
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In 2012, Randers J., one of the co-authors of “The Limit to Growth” and “Limit to
Growth: the 30-years update”, published the results of his research with forecasts of
humanity development for the following 40 years (Randers 2012). This report differs
from the previous ones for having considered five regions of the world with different
levels of economic development: (1) USA, (2) EU, Japan, Canada and the rest of the
industrialized world; (3) China; (4) Brazil, Russia, India, South Africa, and 10 other
big emerging economies; (5) and finally those at the bottom of the income ladder.

The main findings of this study are:

• The impact will differ among the five regions analysed in the book. The world
in 2052 will certainly not be uniform or flat—conditions in the five regions will
differ dramatically;

• The increase in global population and economy (GDP) will not be as fast as many
expect;

• Growth will be slow in OECD countries and also in the poorest parts of the world.
As a consequence, the global demand for resources will remain lower than it
would have been if the population and the economy were bigger.

The report “A finer future is possible. How humanity can avoid system collapse
and craft a better economic system” from Lovins et al. (2016) presents ways to
overcome collapse:

• The challenge facing humanity today is to create a convincing new story and a
powerful movement for a new economic system based on different values, such
as strengthening human dignity, the common good and proper management of
nature.

• Humanity must work within the planetary boundaries and ensure human well-
being and dignity. We need a “safe and working space for humanity” (Lovins
et al. 2016). The growing population—combined with the extravagant way of life
among the rich—will lead to difficulties in relation to planetary boundaries. It is
necessary to limit the wealthy way of life and make efforts to limit population
growth.

• In a circular economy, products are designed to facilitate processing, reuse, disas-
sembly and rework. It replaces the traditional linear model “Take, Make and
Dispose”, which have dominated the economy so far and will promote more
efficient use of energy and resources.

Environmental management systems are components of the sustainable devel-
opment of any state and its national security. These systems are developed at the
state and local levels. At the state level, sustainable development and environmental
management are considered in sustainable development strategies and regulations.
At the local level, in documents of environmental management systems, such as
policies, guidelines, standards of enterprises and organisations. A circular model of
environmental management is considered, which includes the following steps: envi-
ronmentalmonitoring, environmentalmodelling, decisionmaking andenvironmental
impact.
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To evaluate the learning, students should answer the following topics on the
seminar:

1. The main development stages of the sustainable development concept.
2. Club of Rome–its creation, development of ideas, main results.
3. “Limit to growth” and “Limit to growth: The 30-years Update”: similarities and

differences
4. Main findings of the investigation “2052: A Global Forecast for the Next Forty

Years”
5. “A finer future is possible. How humanity can avoid system collapse and craft a

better economic system”—possible ways to overcome collapse.

3.2 Global Environmental Issues

Global environmental issues are considered from the point of view of cause-effect
relationships. Forrester (1971) considered that birth control should be introduced
in order to counteract the processes of exponential growth, which would support
decreasing both the population size and production and consumption. In turn,
Meadows et al. (1972) considered Climate Change (CC) and Ozone Layer Deple-
tion (OLD) as the most important modern problems of mankind. In this section,
the cause-effect relation chain starts from the problem of overpopulation (Malthus
Law) and ends with the problems of CC and the OLD. It is clear that all problems in
this chain are interconnected. Climate Change, for example, influences Biodiversity
Change, and so on.

Earth’s population growth is an initial problem. Its consequences are the prob-
lems of production and consumption, poverty and changes in the structure of nature
management. Next elements of this chain are resource depletion, air, water, and soil
pollutions, and, at last, ozone layer depletion and climate change (Fig. 1).

To manage these problems, different international agreements were adopted
such as the UN Framework Convention on Climate Change (UNFCCC 1992), the
Vienna Convention for the protection of the Ozone Layer (United Nations Environ-
ment Programme 1985), Montreal Protocol (1987), Kyoto Protocol (United Nations
1998), the Convention on Biological Diversity (United Nations 1992), and the Paris
Agreement (United Nations 2015b), among others.

To investigate the cause-effect relation in these problems, students should take
classes on computers and present their results in the form of a table. The example of
such investigation is presented in Table 2.

Each group of students was divided into subgroups with one global problem
for studying. Then they present their findings for further discussion with other
colleagues. Such discussions help clarify data and make recommendations. Column
“Notes” should contain relevant references.
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Overpopulation

Change in the 
nature use 

structure

Consumption 
growth

Production 
growth Poverty

Biodiversity change

Deforestation

Resource depletion

Environmental pollution

Air SoilWater

Ozone layer depletion Climate change

Fig. 1 Global environmental issues

Table 2 Causal relationship for climate change issue

Problem Climate change

Aspects Economy aspects Environment Society Notes

Agriculture productivity GHG, OLD Human health

Main cause Change climatic zones Resource depletion High UV

Main effect Crop change Biodiversity Skin cancer, eyes
disease

3.3 Indicator of Sustainable Development

The indicators support several issues in management. First of all, they can help
managers classify and aggregate information for better decision making. They can
also help introduce the knowledge of natural and social science in decision making,
as well as assess progress in achieving the goals of sustainable development.

Several types of indicators are considered:

• Indicators of the Commission on Sustainable Development (United Nations
2007);

• Indicators for Millennium Development Goals (United Nations 2000);
• Sustainable Development Goals 2030 (United Nations 2015a).

The main focus was on Sustainable Development Goals 2030 which contains 169
targets and 230 indicators. In order to facilitate the implementation of the system of
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Table 3 Sustainable development goal 7

Goal 7. Ensure access to affordable, reliable, sustainable and modern energy for all

Target 7.1. By 2030, ensure universal access to affordable, reliable and modern energy services

Global Indicators National Indicators Russia Belarus

7.1.1 Percentage of
population with access
to electricity

7.1.1 Percentage of
population with access
to electricity

96% 100%

7.1.2 Percentage of
population with primary
reliance on clean fuels
and technology

7.1.2. The proportion of
the population using
clean fuels for cooking
(natural gas, electricity)
in the total population

Natural gas—88.1%
Electricity—4.2%

Natural gas—80,8%
Electricity—5.8%

global indicators, all of them were sorted according to the degree of methodological
study and the availability of data at global level to the following three levels:

• Level I: there is an established methodology and standards, and data is provided
by countries on a regular basis;

• Level II: there is an established methodology and standards, but data is not
presented regularly by countries;

• Level III: there is no established methodology or standards for the indicator
or the methodology/standard relevant to the indicator is under development or
verification.

According to these levels, countries can include different indicators for estimation
of sustainability and develop their own indicators.

During the classes on computers, students were invited to consider the sustain-
able development indicators achievement in Russia and in Belarus. As sources, it
is recommended to use the data of the statistical committee and different ministries
of the Republic of Belarus and Eurostat. Some results for SDG 7 are presented in
Table 3.

Each subgroup of the class gets its own goal for studying and students offer their
results for discussion. In case official data is not available and statistical reports cannot
be found, use of data from mass media is allowed. During the discussion, there is an
exchange of views on the various goals of sustainable development, which helps in
developing systems thinking.

3.4 International Laws

Analysis of environmental legislation begins with the definition of aspects arising
from the environmental legislation: scientific, economic and social—from the
Malthus law to the concept of sustainable development. EU legislation addressed
four main types of documents: the Treaty on the functioning of the Union, which is
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Table 4 Sample questions of the test applied as part of the topic International laws

Test 1. Specify the period of validity of the 6th
program

Test 2. Integration of the environmental
dimension into all major policy areas was
suggested in

(a) 1993–2000
(b) 2002–2012
(c) 2014–2020

(a) 4th EAP
(b) 5th EAP
(c) 6th EAP
(d) 7th EAP

constitutional basis; the Declarations, which are political documents and determines
the direction of development; programs such as Environmental Action Programs
(EAP), which are non-binding political documents but define the principles and
direction of development; and Regulations, Directives and Decisions.

Seven Environmental Action Programs have been considered. The first four
programs were directed to the development of different environmental directives
and decisions. Fifth program “Towards Sustainability” (1993–2000) was directed
to the search for solutions to the following environmental issues: climate change,
nature and biodiversity, air quality, city environment, coastal zone, waste manage-
ment, water management, (http://ec.europa.eu/environment/archives/actionpr.htms).
The sixth program “Our future. Our choice” (2002–2012) included four key direc-
tions (EuropeanCommission 2011a): climate change, nature and biodiversity (nature
net completing), environment and health, and resources and waste. The Seventh
Programme (2014–2020) has three key objectives (Official Journal of the European
Union 2013), as presented below:

• To protect, conserve and enhance the Union’s natural capital;
• To turn the Union into a resource-efficient, green, and competitive low-carbon

economy;
• To safeguard the Union’s citizens from environment-related pressures and risks

to health and wellbeing.

At the seminar, students had to perform a short test on these objectives and results
of all environmental action programs. Examples of questions are presented in Table 4.

3.5 International Standards of the Environment
Management

Starting from the Rio Conference in 1992, Environmental Management Standards
have been developed by the International Standards Organization for different appli-
cations (ISO 2017). This section of the course gives an overview of international
environmental standards and it is presented in accordancewith thematic issues (Envi-
ronmental management systems, Environmental auditing, and related environmental
investigations, Environmental performance evaluation, Environmental labelling, Life

http://ec.europa.eu/environment/archives/actionpr.htms
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cycle assessment, Environmental communication, Environmental aspects of product
design and development, Environmental aspects in product standards, Terms and
definitions, Greenhouse gas management and related activities, and Measuring the
carbon footprint of products). The role of standards in organizing and conducting
environmental management and standards interconnection is considered.

Organisations around the world, as well as their stakeholders, are increasingly
aware of the need for environmentalmanagement, socially responsible behaviour and
sustainable growth and development. International standards are becoming increas-
ingly important for organisations working in the direction of general and environ-
mental management, to support the sustainability of the organization, products, and
services. These standards focus on the preservation and development of the environ-
ment as well as on the development of methods for its assessment, such as water and
carbon footprint, ecological footprint, assessment of greenhouse gases, and so on.

This section comprises different tasks for students. One of these tasks was the
definition of environmental footprint using online platforms. Students should collect
data according to the experience with their families and evaluate water and energy
consumption, waste generation, transportation services, among other issues, and
calculate the environmental footprint.

3.6 Environmental Monitoring

Environmental monitoring describes the processes and activities that need to take
place to characterize and monitor the quality of the environment. Environmental
monitoring is used in the preparation of environmental impact assessments, as well
as in many circumstances in which human activities carry a risk of harmful effects on
the natural environment. All monitoring strategies and programs have reasons which
are often designed to establish the current status of an environment or to establish
trends in environmental parameters.

Two main European monitoring programs are considered in this part (European
Commission 2015; JRC 2017). These programs closely interconnect and use the
results of each other. Main areas of monitoring are: Atmosphere, Marine Environ-
ment, Land, Climate Change, Emergency Management and Security. The moni-
toring results are used in agriculture, forestry, city management, biodiversity, climate
change, air and water quality, clean energy, among others.

One of the tasks in the creation of monitoring systems is their compati-
bility. Students must compare national environmental monitoring systems with the
European ones. Results of the comparison should be entered in Table 5.
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Table 5 Comparison of monitoring programs

Item Europe Russia Belarus

System of
environmental
monitoring

Copernicus JRS State system of
environmental
monitoring

National system of
environmental
monitoring

Subsystems Satellite
observations;
ground, sea and
air observations

Different
information
systems—GHG,
water monitoring,
etc.

Monitoring
systems belong
to different
government
bodies

Different
monitoring
systems are joined
to national system
of environmental
monitoring

Tasks Collecting data
on the state of the
environment

Collecting data on
the state of the
environment

Collecting data
on the state of
the environment

Collecting data on
the state of the
environment

3.7 Development of Environmental Management Systems

One of the most remarkable results of the conference in Rio de Janeiro in 1992 was
the recognition of environmental problems that have arisen to humanity. There was
a need for an instrument that would be aimed at reducing the impact of enterprises
and organizations on the environment.

In 1992, the British standard BS 7750 was published; in 1996 the International
Organization for Standardization (ISO) published the first ISO 14001:1996 related
to environmental management standard. In 2015, the third version of ISO 14001
was published. This version corresponds to high-level structure common for all ISO
standards. This structure helps the creation of integrated management systems (ISO
2015).

ISO 14004 (ISO 2016) is an additional standard to ISO 14001:2015. This standard
provides guidance on the principles, systems, andmethods for ensuring the operation
of environmental management systems.

In 1993, the European Commission developed the Eco-Management and Audit
Scheme (EMAS n.d.), which also allows enterprises and organizations to develop
environmental management systems. In 2010, the third version of the EMAS was
adopted, requiring pre-certification in accordance with ISO 14001. EMAS for small
and medium-sized enterprises is considered too.

Students must complete the following tasks for different types of enterprises and
organizations:

• Prepare Environmental Policy;
• Prepare questionnaire for internal audit.
• By using sites such as https://ec.europa.eu/environment/efe/themes/environme

ntal-law_en and http://minpriroda.gov.by/ru/ students must compare environ-
mental legislation of EU, Russia, and Belarus, and define similarities and
differences (Table 6).

https://ec.europa.eu/environment/efe/themes/environmental-law_en
http://minpriroda.gov.by/ru/
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Table 6 Comparison of the environmental management standards

Europe Russia Belarus

Eco-management and audit
scheme (EMAS) ISO
14001:2015

GOST R ISO
14001:2016—environmental
management systems

STB ISO
14001:2017—environmental
management systems

Similarities

All standards are aimed at the implementation of the environmental management systems of
enterprises (organizations) and use identical stages

Differences

1. To get an EMAS certification, the organization must develop the environmental management
system in accordance with ISO 14001

2. The organization must present an environmental statement to get EMAS certification

3.8 Natural Resource Accounting

Sustainable economic development requires consideration of economic, social and
environmental factors. Since the last decade of the twentieth century, there is a need
for statistical data reflecting the state of the natural environment and its impact on
society. At the same time, statistics are required to reflect the impact of ecosystems
in the economy.

In the document of Agenda 21 (1992), adopted in Rio de Janeiro, the topics “Inte-
grating Environment and Development in Decision Making” (Chap. 8) and “Conser-
vation and Rational Use of Resources for Development” (Sect. 2) were defined as
main development priorities.

Ecosystems relate to renewable natural capital. They can process ecosystem prod-
ucts, such as wood, as well as reverse ecosystem services, such as carbon dioxide
absorption. Examples of non-renewable capital are fossil fuels andmineral resources.

The ecosystem is defined as a dynamic complex of communities of plants, animals
and microorganisms and an inanimate environment interacting as a functional unit
(Biodiversity Information System for Europe n.d.). People are an integral part of
ecosystems.

The EU addresses the definition of ecosystem services, as well as approaches
for their assessment and accounting. In accordance with these approaches to the
definition, assessment, and accounting of ecosystem service, students must give an
answer to the following questions:

1. What ecosystem services are presented in Russia and Belarus?
2. What legislation governs ecosystem services in Russia and Belarus?
3. What biodiversity measures have been taken?
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Table 7 Waste management
in EU, Russia and Belarus

Type of waste Percent of recycling

EU Russia Belarus

Plastic 60 30 30

Municipal 60 5–7 10–15

3.9 Waste Management

Waste is an issue that affects all of us. We all produce waste: on average, each of
the 500 million people living in the EU throws away around half a ton of household
rubbish every year. This is on top of huge amounts of waste generated from activities
such as manufacturing (360 million tons) and construction (900 million tons), while
water supply and energy production generate other 95 million tons. Altogether, the
European Union produces up to 3 billion tons of waste every year.

All this waste has a huge impact on the environment, causing pollution and green-
house gas emissions that contribute to climate change, as well as significant losses of
materials—a particular problem for the EU which is highly dependent on imported
raw material.

The amount of waste we generate is increasing and the nature of waste itself is
changing, partly due to the dramatic rise in the use of hi-tech products. This means
waste now contains an increasingly complex mix of materials, including plastics,
precious metals and hazardous materials that are difficult to deal with safely. EU
waste management policies aim to reduce the environmental and health impacts of
waste and improve Europe’s resource efficiency. The long-term goal is to turn Europe
into a recycling society, avoiding waste and using unavoidable waste as a resource
wherever possible. The aim is to achieve much higher levels of recycling and to
minimize the extraction of additional natural resources. Proper waste management is
a key element in ensuring resource efficiency and the sustainable growth of European
economies (European Commission 2011b).

Based on the European experience, students should consider waste management
problems and suggest ways to improve waste management in Russia and Belarus.
As an activity, they should complete Table 7, presented in this paper as an example.

3.10 Environmental Assessment

According to the Directive 2011/92/EU (Official Journal of the European Union
2011) “on the assessment of the effects of certain public and private projects on the
environment”, environmental assessment is a procedure to ensure an impact assess-
ment before making a decision which may cause an impact on the environment. This
is carried out both for individual objects (e.g. the construction of dumbs, roads, facto-
ries, etc.), as well as for strategic plans and programs in accordance with Directive
2001/42/EU.
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The Environmental Assessment Directive ensures a high level of protection and
integration of measures to reduce impact at the stage of preparation of programs,
plans, and projects. A key element of the assessment is a public consultation, which
is designed to improve the quality of decision making and sustainable development
of territories. Moreover, the widespread use of the ISO standards of 14000 series
help organizations to minimize the impact on the environment. In addition, many
large companies have internal documents regulating the decision making that may
affect the environment.

During seminars, studentsmust discuss projects such as “Construction of a battery
plant” and “Construction of nuclear power plant” and present their environmental
assessment.

4 Discussions

The “Environmental management in EU course and on-line resources (MOOC)”
project was developed and was included in various courses.

Lecture materials are based on published materials which give the students a
view of the problem. At the same time, this course covers many topics, which can
be presented as a separate course. Hence, this course should be considered as an
introduction to the environmental management problem and process.

Seminars, practical tasks, and computer labs allow students to better understand
the lecture material. For a better understanding of the European approach to environ-
mental management, practical tasks were mainly aimed at comparing the regulatory
and practical approaches to the organization of environmentalmanagement in Europe
and in Russia and Belarus. This helps students to identify differences in approaches
and outline possible ways of corresponding changes. Analysis of publications in the
media allows clarifying statistics and a deeper understanding of existing problems
associated with the implementation of sustainable development goals. Many tasks
were based on problem-based learning that allowed students to establish cause-effect
relations between problems.

Final testing on all topics of the course helps identify problematic issues of
individual lectures and make appropriate changes to the program.

By comparing this approach with other options of courses, the closest in structure
is the Environmental management program of Open learning College, Brentwood
(2016). This program contains topics that largely coincide with the topics covered
in this project: Introduction to Environment, Global Environmental Issues, Envi-
ronmental Management, Environmental Management Systems, Environmental Law,
Environmental Policy, Planning for Environmental Improvement, Implementation-
Improving Environmental Performance, Checking Environmental Performance,
Reviewing and Reporting Environmental Performance. The duration of this course
is one year, which allows for a more detailed look at all the topics and additionally
includes issues related to pollution of all ecosystems, including air, water and the soil.
It also provides an opportunity to establish cause-effect relationships and develop
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systems thinking. As a result of having this course, students receive a diploma in
environmental management, while the course “Environmental Management in the
EU” is part of a training program for managers.

Pallant et al. (2020) fromAlleghenyCollege (USA), consider fivedifferent courses
in Environmental Science and Sustainability (ESS): Introduction to Sustainability,
“Think Sustainability”; Environmental Problem Analysis - “Analyze Sustainabil-
ity”; Environmental Research Methods—“Research Sustainability”; Junior Seminar
in Sustainable Development (Semester long)—“Apply Sustainability” and Senior
Project (Year Long)—“Becoming anAgent of Change”. Inmany aspects, the content
of these courses coincides with the themes of the “Environmental Management in
EU” program. Graduates of this 4-years curriculum get degree in ESS whereas
the course “Environmental management in EU” is an integral part of programs for
managers and economists.

Oxford University syllabus (Pallister n.d) on Environmental Management also
contents 10 themes referring to its different aspects but as separate lectures and more
focused on environment and natural resources rather than on global/general sustain-
ability aspects. Cambridge and Harvard programmes on Environmental Manage-
ment (Cambridge University 2019; Harvard University 2015) consider synthesis
from particular (separate phenomena, such as Agriculture and the Environment,
Water Management, among others) to general (Global Environmental Issues, such
as Resource depletion or Atmosphere pollution) approaches whereas the presented
programme considers analysis from general (Global Environmental Issues such
as Overpopulation) to particular (Waste management, Environmental assessment)
approach. This programme permits to establish causal relationships between prob-
lems and phenomena. Uppsala University Master programme “Environmental
Management in Practice” (Uppsala University 2019), in turn, has a more practical
orientation and it is directed to provide skills and an improved understanding of how
organisations work with sustainability issues.

5 Conclusion

The course development was made in accordance with Jean Monnet Action module
“Environmental management in EU course and on-line resources (MOOC)” (2014–
2017). During the development of the course, it became clear this opportunity could
serve as an introduction to courses such as Sustainable Development, Environmental
Management of Enterprises, Waste Management and so on. In all lectures, special
attention was paid to the regulatory framework. It should be noted that the regulatory
framework of environmental management in the European Union is well developed
and is constantly updated, which required constant monitoring of these changes and
their inclusion in lecture materials.

The need to introduce the Environmental management and Sustainable Devel-
opment courses in the training of managers and economists was confirmed by the
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results of the Davos Economic Forum in January 2018, at which economic develop-
ment issues were considered in direct connection with the state of the environment
and climate change. The WEF (2018) considered top 5 global risks in 2018 in terms
of impact: (1) Weapons of mass destruction, (2) Extreme weather events, (3) Natural
disasters, (4) Failure of climate-change mitigation and adaptation, and (5) Water
crises. Four of these risks are linked with environmental issues and this confirms the
need in studying environmental management and sustainable development.

This course provides students with the knowledge, skills and motivation in
different areas of sustainable development and is addressing on implementation
SDGS solutions in economics, society and environment.

The advantage of the proposed approach is the systematic consideration and use
of a causal analysis. The course “Environmental Management in EU” was developed
in Russian and is presented on http://www.reu.by/index.php/2014-05-13-19-05-45/
moos. This paper represents then an opportunity to share to a wider audience the
approach used by the course and how the ten chosen themes are worked. It may
useful to other universities which are in the process of developing courses in the
context of environmental management or considering ways to add the SDGs to the
curricula.

Some limitations of this study include the fact that the coursewas developed taking
into account only a Russian university andwas based only on documents fromRussia
and the European Union, with the exception of ISO. For future research in the topic,
it is suggested the application of this course in other countries, so different data
bases and documents about environmental sustainability can be used. With this, the
course might be adjusted to integrate other views, and it could be possible to reach
a module-based course to teach Environmental Management to students.
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1 Introduction

As evidence grows of the environmental impact of human activity on our planet, the
role of sustainable development (SD) is increasingly important in the behavior of
organizations. The Sustainable Development Goals (SDGs) of the United Nations
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General Assembly Resolution 70/1, “Transforming our world: the 2030 Agenda”,
offers a broad framework of interdependent organizational goals covering issues of
social and economic development (UNGeneralAssembly 2015). Thus, sustainability
science has emerged as a fresh line of academic research to create new knowledge
in tandem with the advancing policies and practices of sustainability. Consequently,
a growing body of work is now available in all disciplines which investigates how
sustainable development can be progressed. However, it is important to note that
issues such as water, energy, health, agriculture and biodiversity (i.e., the so-called
WEHAB targets) are not fully described by any single individual discipline but,
instead, require an inter-disciplinary approach.

Much of the literature on the subject is produced by higher education institutions
(HEIs) through non-profit making research but funding agencies still seek justifica-
tion and an eventual market value that reflects the value of investment for people and
knowledge; Both are difficult to measure in a traditional sense of financial manage-
ment. A sustainability assessment of the higher education sector should in some way
reflect the contribution that HEIs make to the implementation of SDGs. In turn, it
is recognized that applying such a processes aids in the integration of good sustain-
ability practices into their organizational structure, helps their decision-making and
external communications with stakeholders (Hopwood et al. 2010). Accounting for
sustainability in terms of physical data and presenting this information in a clear
and meaningful way goes some way to addressing the major challenges and risks
posed by sustainability-related issues. But, deciding what key performance indica-
tors (KPIs) should be gathered, measured, analyzed and reported on requires careful
consideration. A structured approach is necessary in order to assess their significance
to SDGs, the implications for individual HEIs and the higher education sector as a
whole.

There aremanyKPIs in the higher education sector that could be looked at in terms
of sustainability. The work presented in this article examines how an accounting for
sustainable analysis process could be applied to the publication output appearing in
the well-known International Journal of Sustainability in Higher Education (IJSHE).
The process investigates the frequency of terms appearing in these publications and
their significance to the implementation of sustainability in the operational manage-
ment, research and teaching activities in HEIs. Accounting for sustainability in the
higher education sector in this way offers a readily understandable performance
metric and potential influencer on local communities and wider society in general.
This investigation is achieved through a data mining method based on a semi auto-
matic approach for the recognition, correlation and extraction of named entities and
relations from textual documents as reported by Ceci et al. (2012) which are used to
create and classify Web-based data.
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2 Sustainability in HEIs: A Brief History

In the last few decades, several initiatives to promote SD in HEIs have emerged,
demonstrating how relevant universities are in driving this initiative forward (Aleixo
et al. 2018). Since the 1970s, there is an increasing international awareness about
the inherent connections there are between HEIs, environmental education and
SD education (Mckeown and Hopkins 2010; Pereira et al. 2014). In the drive
towards understanding these connections, some conferences, declarations and initia-
tives are highlighted as key milestones. In particular, the Tbilisi Declaration, the
Talloires Declaration and the United Nations Decade of Education for Sustainable
Development and the Sustainable Development Goals (Berchin et al. 2020).

Generally, environmental education is a term used to address relations between
education and sustainability awareness that should also be implemented in HEIs
operational activities as much as it is in their teaching curricula (i.e., practice what
you teach). This example helps the wider society to become more aware and willing
to participate actively in actions that consider sustainable behavior and thinking
(Zsóka et al. 2013; Dmochowski et al. 2016). To be effective, sustainability must be
implemented in all sectors of HEI operations, i.e., education, research, management,
community engagement, culture and governance (Aleixo et al. 2018). These activities
should be monitored so that greater effort is made to implement them, stimulating
dialogue and participation among all members of the university (Calitz et al. 2018).
Thus, the implementation of initiatives that stimulate environmental awareness and
practical actions contributes to the creation of greening campus processes, improving
academic sustainability and the integration between HEIs’ users and the society
(Ribeiro et al. 2017).

3 Sustainable Development in HEIs: An Overview

HEIs are the places where future leaders are educated (Freidenfelds et al. 2018). As
they have a critical role in promoting research and innovation, they promote experi-
ences, shape behaviors, create and disseminate knowledge—making them drivers of
social changes (Berchin et al. 2018). HEIs are also major employers and economic
actors. For example, if all British HEIs were put together, they would create the fifth
biggest city in theUK.As leaders in sustainability challenges, HEIs can develop tech-
nology and raise environmental awareness between students and the wider commu-
nity (Wadud et al. 2019). HEIs focus on teaching, extension/outreach projects and
research which contributes to the development of greening campus processes and,
consequently, setting a standard for the reduction of waste and energy.

Traditionally HEIs are seen are as guardians of reason based on the pillars of
creating knowledge through research and disseminating it through their teaching and
publications. However, it can be observed that their purpose has changed somewhat
to a focus on social mobility allowing more people to transform their lives. But
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they still they aim to hold a position at the frontier of knowledge always pushing at
the boundaries in pursuit of more and looking for way to disseminate it effectively.
Their capacity to shape opinion, society and create awareness is a powerful force to
achieving sustainable development, especially when emphasizing interdisciplinary
and multidisciplinary approaches to research (Berchin et al. 2018). This integration
between society and science helps to break the sense of mistrust that sometimes
permeates between them which, as yet, has not been fully overcome by current
science structure (Čada and Ptáčková 2013).

Scientific discoveries and technological decisions affect human society and
the natural environment while people make decisions for social and environ-
mental reasons that ultimately guide the work of scientists and engineers. Therefore,
the idea of HEIs as places to implement sustainable development is exploitable and is
recognized by the United Nations from the early 1970s (Casarejos et al. 2017). Since
the UN Conference on Human Environment, in 1972, HEIs have taken increasingly
active measures to support sustainability in their campuses such as declarations,
redesign of curricula and regional and global partnerships. The UN has continued
to promote events for stimulating sustainability in HEIs, such as the UN Decade of
Education for Sustainable Development (2005–2014) (Findler et al. 2019).

Casarejos et al (2017) identified 14 international initiatives to foster sustainability
in HEIs, the first of them being the Talloires Declaration (1990). This declaration
recognized the role universities play in meeting sustainability challenges and its
broader themes are the basis of several sustainability plans in HEIs (Berchin et al.
2018). The Talloires Declaration aimed to increase awareness of the population,
create a culture of sustainability within HEIs, educate for sustainable development
and support primary and secondary schools to address issues such as population and
sustainability in an interdisciplinary context (Association of University Leaders for
Sustainable Development 1990). The concept of SD has emerged out of concerns
about the future of Earth and the humanity in face of limited resources, considering
social, environmental and economic spheres—the so-called triple bottom line of
sustainability (Zemigala 2019). The goal is to promote a SD that meets the needs
of today without compromising the ability of future generations to meet their own
needs of tomorrow (WCED 1987). Therefore, SD aims to create and maintain social,
economic and environmental wealthy systems in order to achieve a better and more
sustainable future for all (Folke et al. 2002).

Since its formal introduction in literature in 1987, when the Brundtland Report
was published, SD has been a key argument that guides and shapes political decision-
making around theworld (Gazzola et al. 2019). Although some barriers seem immov-
able and the institutions seem ill-equipped at times for life in the Anthropocene
(Gaffney 2014), countries have committed in the Rio+20 United Nations confer-
ence in 2012 to then create SDGs adding to the Millennium Goals (Griggs et al.
2013). These SDGs were inserted in the 2030 Sustainable Development Agenda as
blueprint for peace and prosperity for people and the planet and are separated in 17
categories that work as an urgent call for action by all countries in a global partner-
ship (UNGeneral Assembly 2015). Building on theMillenniumDevelopment Goals
(MDGs), SDGs continue to prioritize the fight against hunger and poverty, while
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embracing other fundamental concerns for development and welfare of humanity
and its environments (World Health Organization 2015).

Despite being designed to be universal in the sense of embodying a universally
shared commonglobal visionof progress towards a safe, just and sustainable space for
all human beings to thrive on the planet, all goals and targets present different levels of
challenges and ambition, considering current development states andother conditions
that are particular to each nation (Osborn et al. 2015). Due to the need for global,
integrated and scientifically based information on sustainable development (Hák et al.
2016), SDGs represent a more efficient agenda when compared to MDGs—since
they represent an integrated system, facilitating interaction between policy-makers
(Le Blanc 2015) and being comprehensive in meeting the needs of developed and
developing countries.

4 Methodology

The previous section illuminated the context and importance of the role that HEIs
can play in promoting SD. But what are the issues that fall under the ambit of
sustainable development and how do we translate these concerns into an analytical
accounting context that distinguishes social and/or environmental accounting more
clearly from any putative accounting for SD? Clearly, the literature output from the
HEIs offers a measurable parameter but what analysis do we apply considering the
rapidly growing volume of Web-based free-text documents containing information
on science and technology (Chu et al. 2005)? To answer these questions an analysis
of SD research in HEIs was conducted using a computational ontology approach
based on Ceci et al. (2012) This data mining methodology represents a significant
improvement over conventional manual methods in representing large amounts of
information and is a process applied five distinct phases as shown in Fig. 1.

The first phases consists of a literature audit of papers in a target journal
IJSHE, a reputable and typical forum for the publication of SD activities in the
HEI sector and is published by Emerald Publishing. Emerald itself was founded
in 1967 with its mission to defend new ideas that promote research and practice
in business, management, health and social care, education and engineering and
features an extensive portfolio of more than 300 journals, 2500 books and 1500
teaching cases (Emerald 2019b). It is abstracted and indexed in: A + Education,
AustralianEducation Index,BFI (Denmark),Cabell’sDirectory ofPublishingOppor-
tunities in Educational Psychology and Administration, Current Contents/Social and
Behavioral Sciences, EBSCO, Environmental Abstracts, e-psyche, ERIC, HEDBIB,
Journal Citation Reports/Social Sciences Edition (ISI), LexisNexis Environmental,
Norwegian Journal for Scientific Journals, QUALIS (A2), ReadCube Discover, The
Publication Forum (Finland) (Emerald 2019a). It has a 2020 impact factor of 1.73
and a 5 year impact factor of 2.377 (Emerald 2019a). Additionally it is ranked by
Scopus since 2000 with the information: Cite Score 2018: 2.29; SCImago Journal
Rank (SJR) 2018: 0.542 and Source Normalized Impact per Paper (SNIP) 2018:
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Fig. 1 Methodology flow
chart used to analyze the
literature

1.061 (Scopus 2019). The journal was chosen because it aims to provide up-to-date
information on new developments and trends in sustainability focused on the context
of higher education. It also seeks to catalyze networks and information exchange on
sustainable development as a whole and on SD globally within the following areas
of interest:

• Environmental management systems
• Sustainable development
• Sustainable Development Goals
• Curricular innovation
• Campus greening
• Operational aspects of universities
• Energy, water, recycling, waste management
• Planning and design of campuses
• Environmental reports
• Environmental policies and action plans
• Staff and student initiatives

(Emerald 2019a).

Using these areas of interest, the secondphase identified relevant articles published
in the IJSHE from its inception in 2000 until the end of 2018. The third phase analyzed
the abstracts of these articles to select the most important terms. The fourth phase
organized and submitted the articles to a process of placement mining (Ceci et al.
2012) that created a list of the most important terms being used in these articles based
on the frequency of citation. The fifth and final phase of the process carried out a
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validation of these terms where the authors reviewed the terms manually to select
those most relevant to answer the research questions.

5 Results and Discussion

Ultimately, the process outlined in the methodology analyzed 618 articles and,
considering the depth to which the areas of interest could be explored, care was
taken to focus only on the main connections between terms related to the imple-
mentation of sustainability in universities. In this way, 100 key terms were validated
by the authors manually and summarized as being used in the IJSHE publication in
relation to the implementation of sustainable development in activities of HEIs (e.g.,
terms such as “full text” and “case study’ were disregarded as irrelevant). A full list
of these 100 validated terms appears in the Appendix together with their frequency
of use ranking.

Each phase of the methodology yields a level of analysis that can be employed
towards a strategy in accounting for sustainability. A first analysis of the IJSHE
considers the growth in the number of publications per year since its first year of
publication in 2000. It can be seen in Fig. 2 that, beginningwith 18 articles (published
in 3 issues), there is a small but steady rate of publication until 2014 when a rapid
experiential growth begins.

In 2005, the IJSHE had its first special issue regarding a specific theme (Issue 3)
of that year addressed Engineering Education for Sustainable Development. Other
special issues followed, such as Issue 4 in 2008 regarding “Education for Sustain-
ability” and Issue 2 of 2010, focused in the “Asia-Pacific Region”. The publication of
these special issues increased the overall number of articles published in the IJSHE.
In 2015, following resolution 70/1 by the United Nations, that created the concept of

Fig. 2 IJSHE publications per year
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SDGs, awareness on the study of sustainable development grew internationally and
this is reflected clearly in Fig. 2. In the following years, the IJSHE had the biggest
number of publications in a single year in 2016, publishing 47 articles including two
special issues, with seven articles each: the first regarding sustainable development in
African HEIs and the second addressing Campus Sustainability and Social Sciences.

In 2017, the IJSHE saw again the largest number of articles in a single year: 72
articles published, including 24 from special issues. In Fig. 3 it is possible to observe
the number of citations that the journal presented per year (between 2011 and 2018)
based on Scopus ranking (Scopus 2019). It can be seen that the number of citations
per year of the journal is increasing, which confirms the relevance of IJSHE for
the international scientific community working in sustainability. Data presented in
Table 1 shows that most publications in the IJSHE come from developed economies.
In total, 26 countries have four or more articles published in the IJSHE; 19 of them
are developed countries, and only seven are classed as developing countries.

Generally, countries with higher levels of educational development and human
development indexwill bemore likely to publish articles on sustainable inHEIs, since
they aremore likely to experience such practices as a reality. It is also noteworthy that
the four countries with more publications have English as an official language, which
might facilitate easier access of researchers in these countries to publishing. Table 1
also shows that developed economies are more deeply involved with aspects of
sustainable development in HEIs and possibly have more case studies in their univer-
sities to contribute to academic debates. Consequently, there is a smaller number of
publications coming from developing countries. It might be concluded here that there
is a need to create internal and external incentives to increase engagement in these
nation’s HEIs to implement sustainable actions.

Figure 4 provides are visual representation of IJSHE publication attributed to
counties. Clearly visible is the large number of publications coming from northern
countries, especially in Europe and North America. An analysis on the number of

Fig. 3 IJSHE citations per year
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Table 1 Number of
publications in IJSHE by
country

Country Frequency Country Frequency

USA 196 New Zealand 11

Australia 61 Portugal 11

United Kingdom 59 Switzerland 11

Canada 54 Mexico 9

Germany 30 Brazil 7

Spain 26 China 7

Sweden 22 Taiwan 6

South Africa IS Denmark 5

Netherlands 13 Hong Kong 5

Italy 14 Finland 4

Malaysia 12 Ireland 4

Austria 11 Latvia 4

Greece 11 Others 72

Japan 11

Fig. 4 World map of countries with four or more articles published in IJSHE

publications by country not only allows us to understand academic engagement
in these nations, but also helps understanding how the world develops and shares
their experiences with other nations. This set of data can also be helpful to identify
where good practices are being applied, facilitating international cooperation among
researchers and universities, boosting academic debates and incentivizing new tech-
niques, tools, experiences and knowledge. The absence or low presence of some
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nations in these articles and in the academic debate regarding sustainability in HEIs
suggests that there is a great gap that can work as incentive for these regions to be
represented and share their own studies and experience with the academia.

The next phase of analysis process considers the validated frequency of use of
the terms appearing in articles. These results, shown in the Appendix, rank “environ-
mental education”; “environmental management”, “environmental sustainability” as
the top three most used terms with “environmental studies” appearing in the tenth
position. By definition these focus on environmental concerns and from this we
might infer that authors in the IJSHE prioritize these in the programs and curricula
of HEIs. It may also reflect the influence of the 2030 Agenda and SDGs. Although
these high ranking terms are have obvious connections with SD, lower ranked terms
can still highlight important information about the HEI sector with regard to their
strategies for promoting sustainability in activities and programs. For example, other
frequently quoted terms that were validated as being relevant but not necessarily
related directly to the environmental sphere, are “engineering education”, “social
responsibility”, “engineering students”, “learning outcomes”, “teacher education”,
“social sciences” and “services learning”.

The final phase of the process is to present the results of the analysis in a concise
meaningful way that is readily understood by a target audience. A useful method of
presenting this information is by use of a word cloud which seeks to group and orga-
nizewords considering their frequency (Ceci et al. 2012). This lexical analysis allows
the identification of keywords that guide towards answering to a particular research
question. Figure 5, presents a visual analysis of all the terms that were used more in
the period of 2000–2018. Visually, the more prominent terms have greater use in the
literature with, again, the environmental sphere of sustainability being most signif-
icant. This is confirmed by researchers such as Salequzzaman and Stocker (2001),
who concluded that environmental education is important in supporting people to
become more aware of their actions, by promoting the flow of information to help
reduce environmental problems, harmony between the social, environmental and
economic spheres of each reality. Also, Álvarez-Suárez et al. (2014) emphasizes
that environmental education can contribute to the implementation of sustainability
through environmentally friendly attitudes.

Fig. 5 Word cloud for the IJSHE publication period 2000–2018
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In relation to the term “environmental issues”, higher education institutions can
be of great help to educate on environmental issues through a variety of practical
activities that stimulate universities HEIs to participate in their programs (Figueredo
and Tsarenko 2013). Jarchow et al. (2018), presented in their study the importance
of “learning outcomes” for sustainability, from the evaluation of curricula of educa-
tional courses focused on sustainability and themeasurement of student performance
throughout the duration of the course. Additionally, Hill and Wang (2018), consider
the learning outcomes serve to create, evaluate, share and apply knowledge so that
students can be prepared to be accountable leaders.

Christensen et al. (2009), present an analysis on how the HEIs can contribute
to sustainable development, through “environmental management”, from the imple-
mentation of new policies and plans and with the development of specific programs
for sustainability. Knowledge for environmental management can be carried out in
a number of ways, such as the creation of research groups, which include students
and researchers at various levels from undergraduate to doctoral and post-doctoral
to professorial. It is this extension from teaching and diffusion through to commu-
nities that attracts interdisciplinary relationships. Its adoption from environmental
management practices such as reduction, reuse and recycling, or awareness involves
all members of the HEI community, namely, students, academics and staff (Jabbour
2010). These observations from the data support the work of James and Card (2012),
who cited the main factors that contribute to environmental sustainability as being
green campuses, operational measures, campus administration, organization and
leadership, teaching and research.

Although the word cloud shown in Fig. 5 offers an immediate summary of the
results it only offers narrow view of the data and it would unwise to draw too many
conclusions from this. A further dimension to the analysis is added by considering the
frequency of use of the terms appearing in the IJSHE. It can be seen from Fig. 6 that

Fig. 6 Total number occurrences per year of the top three ranked terms appearing in IJSHE
publications
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Fig. 7 Annual average occurrence of the top three ranked terms appearing in IJSHE publications

the total number of times the top three most relevant terms have appeared in IJSHE
publications per year. Again, with the exception of a few years, 2000, 2004, 2006 and
2009 “environmental education” appears as the most used term with the exception of
years 2000 and 2018, when “environmental management” overtook it briefly. Further
observation shows that “environmental sustainability” had a large growth in its use
in 2017 when it appeared nearly 6000 times (the second most used term). We might
draw the conclusion here that the relationship between environmental education and
sustainability strengthened at this stage.

Consideration must also be given to the fact that the rapid growth in the use of
terms “environmental education” and “environmental sustainability” from 2015 in
Fig. 6 is related to a large change in the total number of publications in that same
year, as shown in Fig. 2. In order to investigate this comparability further, Fig. 7
considers an average number of times a term appears based on the total number of
uses divided by the total number of articles published in that year (e.g., suppose a
terms has appeared 1200 times in 20 publications a particular year then, the average
for this terms will be 1200/20 = 60). The significance of this analysis means that
further comparisons are possible considering all the eighteen years of the analyzed
period. It can be seen in Fig. 7 that again that “environmental education” is nearly
always the most used term in this analysis of averages. Even considering the increase
in the number of articles from 2015 (Fig. 2), both “environmental education” is still
the predominant term. One may argue that again that this change can be related to
the Agenda 2030, launched in 2015 by the United Nations.

So far, the analysis of the terms presented in Figs. 5, 6 and 7 provides some indi-
cation about the main concerns of the authors, and their institutions, who published
work in IJSHE during the 2000–2018 period. Although their use fluctuates over the
years, there is an overall sense of stability of growth meaning that they have not lost
their importance as time progresses. To examine this further,we need to examine clus-
ters of terms and associations beyond those with the highest ranking. By excluding
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Fig. 8 Average of annual occurrence of term “environmental education” with reference to
“engineering education”, “engineering students” and “environmental issues”

terms “environmental sustainability” and “environmental management” and consid-
ering only “environmental education” as a reference, we can examine its association
with the lower ranked terms, “engineering education”, “engineering students” and
“environmental issues”. The results of this analysis are shown in Fig. 8 using the
same time related form where key features can be observed and interpreted more
easily. In this case, the bias of the cluster is towards education. The clearly defined
peak of use in the term “engineering education” in 2012 may be linked to a fall-off
of a peak in the use of “environmental education” two years earlier in 2010. If we
consider the two events are linked in some way by historical events of the time then
we can define it as an event lag triggered by some change in environmental education.
In this way offers an indication about the connective inertia that may exist between
the two terms. Further evidence of a link appears as a similar significant peak in use
of the term “engineering students” that also occurs in 2012 together with a rise in
the use of “environmental issues”.

Similar to the previous analysis, Fig. 9 examines the clustered relationship
between the third highest ranked reference term, “environmental sustainability”,
and the lesser ranked terms “social sciences”, “social responsibility” and “environ-
mental studies”. Here, the bias is more towards the outward going social aspects of
sustainability and by deepening the analysis we see that these unconnected terms are
linked at simultaneous peak usage in 2011. These precede a marked peak in the use
of “environmental sustainability” in 2012. In this case we can say these events lead
and possibly indicate the presence of influencing links. It is noteworthy that “Social
responsibility” also grew in importance despite finding little use up until 2007 before
growing to a use of 15 times per article in average in 2018.

Following on from this line of analysis, Fig. 10 examines the relationship between
the second highest ranked term, “environmental management” and the lesser terms
of “learning outcomes”, “service learning” and “teacher education” where the bias of
this clustermay be considered to be towards themanagement aspects of sustainability
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Fig. 9 Average of annual occurrence of term “environmental sustainability”, with reference to
“social sciences”, “social responsibility” and “environmental studies”

Fig. 10 Average of annual occurrence of term “environmental management” and the lesser terms
of “learning outcomes”, “service learning” and “teacher education

in HEIs. It can be seen that no use of the term “learning outcomes” was made in
the IJSHE up until 2008 when it appeared for the first time as a peak after which it
fluctuated but increased in use nearly 40 times per article. Again possible event leads
and lags can be identified in the data and used to determine what the linkages there
are between them.

Finally, an important consideration is that many more terms do not show high and
consistent levels of relevance in IJSHE articles, such as “interdisciplinary research”,
“problem based learning”, “socio economic”, “transformative learning”, “green
buildings” (see Appendix) despite being relevant in the context of all terms, and
being very relevant to this research. In this sense, it is also important to highlight
that research paths and themes inside universities are heavily influenced by what



Sustainable Development in Higher Education … 535

publishing guidelines may consider to be acceptable. Under these circumstances,
it might be argued that journals and publications have some influence in shaping
scientific production and thinking.

6 Conclusions

The work presented in this article examines how an accounting for sustainable
analysis could be applied to the publication output appearing in the IJSHE. The
process investigated the frequency of terms appearing in these publications and their
significance to the implementation of sustainability in the operational management,
research and teaching activities in HEIs. Accounting for sustainability in the higher
education sector in this way offers a readily understandable performance metric and
potential influencer on local communities and wider society in general. The inves-
tigation was achieved through a data mining methods based on previous research
reported by Ceci et al. (2012) which were used to create and classify Web-based
data.

A basic analysis of the of the publication data shows that United States, Australia,
United Kingdom and Canada stand out as significant contributors to sustainability.
This could imply that these countries and their researchers are more interested in
the issue of sustainability in HEIs and/or that authors from these countries have
better access to publishing and funding for their research. Conversely, this analysis
also shows global regions that perhaps should be encouraged to be more engaged in
achieving sustainability in their own HEIs.

Amore advanced analysis produced a list of the top 100most used terms appearing
the IJSHE publications and is presented in the Appendix in order of their frequency
of use ranking. The most frequently used terms “environmental education”, “envi-
ronmental management” and “environmental sustainability” indicate that authors
prioritize their focus on the environmental aspect of sustainability in their research
and curricula within HEIs.

A further analysis investigated clusters of terms in order to examine potential rela-
tionships between highly ranked terms and secondary oneswith a lower ranking. This
analysis offers an additional tool to identify possible contributions and shortcomings
of the current analysis on sustainability and allows a greater understanding of how
authors and scientists interact and share their studies with the academic environment.

Such analysis must be put into context considering the triple bottom-line of
sustainability: environmental, social and economic spheres. While author’s percep-
tions might be influenced by the 2030 Agenda, it is important that SDGs are regarded
in a holistic approach. In this sense, it would be beneficial for the IJSHE and other
publications to incentivize content that allows the social and economic dimensions of
sustainability to gain more space in the academia. This movement is equally built by
authors, editors and researches, and is part of a broader effort of the scientific commu-
nity and the world to better understand the concept of sustainable development in all
levels.
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7 Suggestions for Further Work

Future studies in the area of research presented in this article should aim to investigate
how can/do universities implement sustainable development. A deeper analysis of
the highest ranking frequently used terms would allow better comprehension in the
role of each for making activities and programs more sustainable. Not only the most
important terms, such as “environmental education”, would benefit from deeper
analysis but also some of the lesser terms ranked terms that have grown in the past
fewyears. Finally, the samemethodology should be applied to other relevant journals,
in order to understand whether the trends observed here are global or exclusive to
the IJSHE.
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Appendix

Frequency of use
ranking

Term Frequency of use
ranking

Term

1 Environmental
education

51 Organizational change

2 Environmental
management

52 Learning activities

3 Environmental
sustainability

53 High school

4 Environmental issues 54 Curriculum design

5 Teaching learning 55 Interdisciplinary
research

6 Engineering education 56 Academic institutions

7 Social responsibility 57 Project based learning

8 Learning outcomes 58 Triple bottom line

9 Environmental science 59 Strategic planning

10 Environmental studies 60 Qualitative data

11 Professional
development

61 Human resources

(continued)
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(continued)

Frequency of use
ranking

Term Frequency of use
ranking

Term

12 University students 62 Interdisciplinary
approach

13 Future generations 63 Environment
development

14 Social sciences 64 Academic programs

15 Environmental policy 65 Policy makers

16 Experiential learning 66 Socio cultural

17 Teacher education 67 Political science

18 Ecological footprint 68 Human development

19 Learning process 69 Educational programs

20 Social science 70 Learning objectives

21 Decision makers 71 Stakeholder
engagement

22 University campus 72 Teaching learning

23 Science education 73 Learning environments

24 Environmental sciences 74 Strategic plan

25 Engineering students 75 Integrated approach

26 Economic social 76 Social cultural

27 Development education 77 Environmental
planning

28 Sustainable design 78 Institutional change

29 Service learning 79 Inter disciplinary

30 Curriculum
development

80 Development issues

31 Environmental
behaviour

81 Engineering
curriculum

32 Active learning 82 Information
technology

33 Social economic 83 Program development

34 Socio economic 84 Environmental
research

35 Problem based learning 85 Green buildings

36 Learning environment 86 Organisational change

37 Environmental
management system

87 Comparative study

38 University community 88 Education program

39 Environmental attitudes 89 Human environment

40 Education policy 90 General public

41 Learning processes 91 Different approaches

(continued)
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(continued)

Frequency of use
ranking

Term Frequency of use
ranking

Term

42 Sustainability
management

92 Sustainability
indicators

43 Transformative learning 93 University teachers

44 Learning experiences 94 Higher educational
institutions

45 Education programs 95 Education training

46 Teaching methods 96 Data collected

47 Teacher training 97 Empirical study

48 Course content 98 Staff development

49 Formal education 99 Public sector

50 Social learning 100 Information systems

Top one hundred most used terms appearing in IJSHE publications years 2000–2018
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Introduction of the Research Project
EcoING—Development
and Implementation of an Ecodesign
Learning Factory for the University
Engineering Education

Daniela Kattwinkel and Beate Bender

1 Introduction and Motivation

The topic of sustainability has been in the public for some time and still enjoys an
increasing attention. Especially for companies, a sustainable orientation offers the
chance for technological innovation and increases the economic competitiveness (Die
Bundesregierung 2016). This requires the development of new or improved prod-
ucts and services. However, the development of environmentally compatible and
sustainable products represents a complex challenge, since a multitude of partially
competing technical, economic and ecological requirements have to be considered
(Abele et al. 2008, p. 2). Ecodesign (or environmentally compatible product develop-
ment) is a developmental approach that integrates these requirements throughout the
entire product lifecycle. “The objective is to create sustainable solutions that satisfy
human needs and desires” (Karlsson and Luttropp 2006, p. 1291).

Ecodesign is understood to be a proactive, systematic design approach, in which
a product’s environmental impacts are already considered during the product devel-
opment to minimize the use of resources throughout the entire product life cycle
without impairing other key targets such as the product’s functionality, quality or
cost (Johansson 2002, p. 98). Within the product development, the choice of func-
tions, functional principles and materials determine the ecological, technical and
economic product properties (Feldhusen and Grote 2013, p. 253). According to this,
an early testing and improvement of the ecological properties of a product is the
starting point for a successful product development (Oberender 2006, p. 31). Over
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the past decades, the role of the product developer has altered “from meeting needs
to stimulating desires” (Cooper, 1999, p. 8). Ecodesign also seems to be promising
approach to encourage the development of sustainable desires and thus to foster a
more sustainable consumption among consumers for example through an increased
product durability (Karlsson and Luttropp 2006, p. 1293). Altogether, a widespread
application of Ecodesign will also assist in reaching the Sustainable Development
Goals adopted by theUnitedNations, such as ensuring “access to affordable, reliable,
sustainable and modern energy for all” (Goal 7) through an improvement in energy
efficiency, promoting “sustained, inclusive and sustainable economic growth, full
and productive employment and decent work for all” (Goal 8) through technolog-
ical upgrading and innovation and ensuring “sustainable consumption and produc-
tion patterns” (Goal 12) by encouraging companies to implement more sustainable
practices (United Nations 2015).

Over the past decades, many international and European Ecodesign laws, stan-
dards and guidelines have been released, that support a sustainable product design
such as the ISO 14040 for life cycle assessment. In addition, numerous methods and
tools for Ecodesign, such as Design for Energy Efficiency or the CAD Plugin “Solid-
Works Sustainability” have been developed, mainly in the academic sector (Abele
et al. 2005). Their benefit, significance and applicationwithin companies has however
been very limited so far (Rossi et al. 2016). Reasons for the insufficient integration
of Ecodesign into the product development practice are among other things the lack
of knowhow and non-existent competences in the field of Ecodesign as well as not
enough time to acquire information or to receive further training (Vallet et al. 2009).
A central approach for the integration of Ecodesign into the product development
in companies is the development of competences among employees by means of
training and education (Johansson 2002, S. 105). In order to realize this, it is neces-
sary to include Ecodesign into the education of future employees, as there will hardly
be any additional time for extensive trainings in their daily working routine. Conse-
quently, Ecodesign should be integrated into the curricula of prospective product
developers. This strategy is also emphasized by the universities themselves. A major
survey of all German universities for product and industrial design showed that 79%
of lecturers see the university as the most important driver for implementing sustain-
able design in the industry (Bader 2013, p. 5). Despite this significance, Ecodesign
has hardly found its way into the curriculum of young engineers and prospective
product developers in Germany. A recently conducted study accentuates this fact.We
analyzed the degree course schemes, curricula and module manuals of 118 German
universities (and universities of applied sciences) with a technical focus regarding
the inclusion of environment-related topics (see Fig. 1) (Kattwinkel et al. 2018). In
conclusion, only eleven universities (of applied sciences) offer courses that explic-
itly address the topic of Ecodesign in a specially designed course. These include, for
example, the courses “Ergonomics and Ecodesign” (Aalen University) or the “Blue
Engineering Seminar” (Technical University Berlin). A total of 98 universities offer
courses on topics that are only implicitly associated with or verged on the concept of
environmentally compatible product development. These include courses on topics
such as lightweight engineering, environmental protection, renewable energies and
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Fig. 1 Dissemination of environment-related and sustainable courses at German universities and
correlation of the course contents with the phases of the product life cycle (PLC) (based on
Kattwinkel et al. 2018)

recycling. If the topics of the courses (first row) are assigned to the individual phases
of the product life cycle (PLC, first column), it becomes apparent that the Ecodesign
courses presently offered by German universities address all life cycle phases. No
course, however, focuses on the usage phase of a product.

Thereby, the usage phase offers a considerable potential for ecological improve-
ments, which is not yet fully exploited. For many technical products, themost signifi-
cant environmental impacts are caused during a product’s usage (up to 95% in the case
of household appliances such as coffee machines or vacuum cleaners) (Oberender
2006, p. 18). In addition, the sub-phases of the usage phase (e.g. initial operation, use,
maintenance, repair) also influence the upstream and downstream life cycle phases
(Dannheim 1999, p. 46). For example, an improper use can lead to an accelerated
product disposal.

The analysis of the university curricula and module manuals we carried out, also
revealed, that no course systematically evaluates the possibilities for product devel-
opers to influence the environmental impacts of a product in its usage phase and the
correlation between these impacts and other product properties (such as the rela-
tionship between the energy consumption and the weight of a movable object) and
other life cycle phases (e.g. manufacturing or recycling) (Kattwinkel et al. 2018).
Furthermore, the specific possibilities for reducing the environmental impacts of
technical products in the usage phase are not sufficiently addressed in the analyzed
courses. In most cases, the key elements of a sustainable or environmentally compat-
ible product development as well as related methods and tools along the life cycle
are taught without determining the causes, context and interrelations of the environ-
mental impacts caused in the usage phase. A course on sustainable product develop-
ment should not only impart knowledge but enable the students “to reflect on further
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effects and the complexity of behavior and decisions in a future oriented and global
perspective of responsibility” (Barth et al. 2007, p. 2).

Within most engineering degree programs, traditional teaching formats (e.g.
teacher-centered lectures) still dominate, although they do not comply with the
current findings of academic didactics (Preißler et al. 2010, p. 1). Because of the
reorientation in the course of the Bologna Process almost 20 years ago, the so-
called “shift from teaching to learning” is supposed to be carried out at German
universities. Especially complex and multifaceted subjects such as Ecodesign and
sustainable design, inwhich products are developed regarding diverse and sometimes
conflicting requirements call for didactically suitable teaching formats, in order to
achieve a long-lasting learning success.

Against this background, the present publication addresses the following research
question: How should a university course be designed that addresses the complexity
of environmentally compatible product development and sensitizes engineering
students effectively and lastingly to the issue of sustainability? In order to answer
this question, the research project “EcoIng” as well as its challenges are summarized
in Sect. 2. In Sect. 3, exemplary content and planned learning scenarios are described
to create a vision of the future learning factory. Afterwards, the approach to develop
this specific university course is outlined in Sect. 4. This publication ends with a
conclusion and a short discussion (Sect. 5).

2 Targets and Challenges of the Ecodesign Learning
Factory

The research project “EcoING – Development and implementation of an Ecode-
sign Learning Factory for the university engineering education” (sponsored by the
Deutsche Bundesstiftung Umwelt—DBU) pursues the goal of enabling engineering
students, with the help of an appropriate educational concept, to ecologically improve
products without impairing their technical and economical properties. The innova-
tive essence is here the unique transfer of the concept of a learning factory to the field
of environmentally compatible product development. In the learning environment of
the learning factory, students can acquire necessary environmentally relevant skills
and competencies in a problem-orientedmanner within realistic work settings. In this
context, operational strategies for reducing the environmental impacts of products in
the usage phase are implemented with corresponding product examples in practical
learning scenarios, which represent the various activities of product development.
Within the project, a new university course for environmentally compatible product
development will be conceived around the Ecodesign learning factory. This course
as well as the physical elements of the learning factory will be implemented at the
Ruhr-University Bochum in Germany.

Due to its already described large ecological significance and the identified educa-
tional gap, the project will focus on the environmental impacts caused in the usage
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phase. A high practical relevance within the project is ensured by an interdisciplinary
project consortium. Experienced partner companies from themanufacturing industry
represent the engineering perspective (e.g. Vorwerk Elektrowerke or IngpulsGmbH).
One partner, a resource efficiency consulting agency (Effizienz-Agentur NRW), for
example, has already initiated and accompanied more than 3500 projects to increase
the resource efficiency in companies and can thus provide a good insight into the chal-
lenges of organizational constraints in practice. Other professional perspectives are
represented by project partners from product design (Elbe Eichhorn/Duesseldorf),
consumer protection, environmental authorities, associations and other academic
chairs and faculties. The transferability of the concept to other teaching institutions
is ensured by a practical guide that describes the conception and implementation of
the Ecodesign learning factory.

2.1 Challenges of Environmentally Compatible Product
Development

The terms Sustainable Design or Design for Sustainability are linked closely to
the concept of a sustainable development and provide a framework for Ecodesign.
Ecodesign (usually used synonymously with environmentally compatible product
development) adds an additional requirement, the environment, to the classic product
development objectives such as safety, reliability, technical feasibility or ergonomics
(Tischner and Moser 2015) without losing sight of social aspects (Verhulst and
van Doorsselaer 2015, p. 774). In the industry however, products are mostly opti-
mized based on financial or technical criteria. Ecological product properties are
often not prioritized. This is primarily due to the fact that the environmental require-
ments compete with numerous other requirements in product development and these
conflicting objectives cannot be balanced in a trivial way (Luttropp and Lagerstedt
2006, p. 1397). As a result of these complex requirements and boundary conditions,
the decision for a best possible compromise to solve this problem has to be reached
in product development based upon amultitude of possible, sometimes contradictory
combination of product characteristics. Thereby, it is not always possible to derive
the actual properties of a product (e.g. the weight) from the previously chosen char-
acteristics (e.g. the choice of material and the geometry) (see Fig. 2) (Weber et al.
2004, p. 2). In reality, most of the times the actual product properties (PActual) differ
(�P) from the targeted properties (PTarget), because of external interferences (e.g. the
user and the surroundings) that influence the system itself as well as a change of the
system over time. For example, a mishandling or incorrect operation of a product
can increase the immediate resource consumption and lead to a premature wear in
the future.

Figure 2 illustrates the complex relations within the environmentally compatible
product development. Here the product developer can principally choose between
two central strategies. On the one hand, it can be evaluated which actual product
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Fig. 2 Understanding of the product life cycle (left) and the relationship between properties (P)
and characteristics (C) (right)

properties (PActual) will result from existing characteristics (C1–n) (analysis). On the
other hand, characteristics (C1–n) can be derived based on anticipated properties
(PTarget) (synthesis). In the product development practice, these two strategies do not
solely occur separately but rather as a combination within iterative problem-solving
cycles (Feldhusen and Grote 2013, p. 285).

2.2 Challenges of a Learning Factory for Environmentally
Compatible Product Development

The approach of a learning factory provides a special contribution towards a compe-
tence orientation in the engineering education, since it is characterized by deliberate
actions in the form of structured self-learning processes of the learners in authentic
surroundings with a high degree of reality (Abel et al. 2013, p. 240). Classically,
a learning factory is defined as a realistic working (or factory) environment with
direct access to production processes to foster problem-oriented and action-oriented
learning (Abele et al. 2010). In the terms of learning success, this offers many advan-
tages over traditional teaching methods that have dominated the engineering educa-
tion for so long. For various production-related sectors (e.g. process optimization
or resource efficiency) not only numerous university learning factories exist so far,
but also companies build learning environments tailored specifically to their needs
and use this method for the training of their employees (Tisch and Metternich 2017,
p. 90). While learning factories are an established teaching method in the production
community, the approach to use a learning factory for the environmentally compatible
product development focusing the usage phase can be declared as unique. A central
challenge in the development of the Ecodesign learning factory is the exemplary
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realization of the authentic working environment, because a representative depiction
of the actual working processes within product development has hardly been realized
so far (Song et al. 2016, p. 2103) and appears much more complicated compared to
the production sector. The complexity primarily results from the fact that product
developers in this context must anticipate the product usage as well as all other life
cycle phases and the expectations and possibilities of all involved parties (e.g. from
the management, the manufacturing or from suppliers, customers or legislatures),
in order to define a reasonable and appropriate combination of product properties.
Each product development is thereby associated with individual goals, activities and
constraints, resulting in a unique sequence of processes.

3 Outlook on the Content of the Learning Factory

Due to the challenges of teaching Ecodesign (Sect. 2.1), the concept of the new
Ecodesign course will be based on authentic learning scenarios, which enable
students to experience, discover and understand the processes involved in the devel-
opment of environmentally compatible products. Within the learning scenarios,
the students acquire experiences working with practical examples. Suitable, multi-
layered product examples were selected on which strategies for improving the envi-
ronmental impacts during the usage phase could be applied and which would enable
a transfer of the gained knowledge to other more complex product groups. The
following products are intended as demonstrational objects within the course:

• A vacuum cleaner is used as a representative example for energy-dominated
systems, on which strategies for reducing the energy consumption during the
usage will primarily be illustrated.

• Awashingmachinewill act as an example of amaterial-converting system,which
will be used to demonstrate strategies for reducing the material consumptions (in
form of consumables and auxiliaries) during the usage.

• An automatic coffee machine will represent an example for an improvement of
the service life. To identify strategies to improve the life time of the product, all
usage,maintenance and service processes have to analyzed and themaintainability
and reparability of the entire product as well as of single components that may
lead to an early and unscheduled decommissioning have to be investigated.

The infrastructure of the learning factory will consist of both physical and virtual
components, which are closely interlinked and developed simultaneously to form
an optimal didactic symbiosis. The Ecodesign learning factory is divided into two
connected rooms—the Design Space and the EcoLab—which represent the two
views: product development (defining product characteristics) und product usage
(observing product properties) (see Fig. 3). The EcoLab depicts a realistic living
environment that can be deliberately and systematically manipulated like a labora-
tory set-up. In this way, different phenomena of the product usage can be observed
separately (e.g. the influence of the room preparation on the usage time of the vacuum
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Fig. 3 Layout of the learning factory: the design space (above) and the EcoLab (below)

cleaner and thus on its energy consumption). Not only the periphery (e.g. furniture,
flooring, dust quantity) can be varied, but also the product examples themselves can
be manipulated. A targeted variation of the filling level of the dust bag, its size and
material or the material and degree of soiling of the dust filter or the surface finish of
the suction hose are possible examples. In the specific case of the vacuum cleaner,
these factors influence the suction capacity individually and collectively as a result of
their complex interrelations and with that they also affect the energy requirement of
the appliance. The effects of a targeted variation of the product characteristics on the
product properties such as the energy consumption can be revealed in the EcoLab.

The Design Space will be installed in the immediate vicinity of the EcoLab. It
will act as a kind of mechanics workshop in which students learn to understand and
to improve the environmental impacts of the exemplary products and to discover
the potential for their improvement through an analytical and systematic approach.
Here students can dismantle the products for a more detailed inspection and test
subsystems and components detached from the entire product system. For example,
to analyze the influence of the motor on the energy consumption and the suction
power of the vacuum cleaner, there will be a motor testing facility for the students.
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4 Procedure for the Planning and Design of the Course

Due to the novelty and unique character of the Ecodesign learning factory, it is
not possible to simply rely on standardized learning environments. Rather, a new
concept must include the specific boundary conditions of the project, such as the
target group and learning outcomes, requirements of the stakeholders, time and finan-
cial resources. In addition to the planning and design, the implementation and the
evaluation regarding the defined objectives has to be a part of the approach applied in
the project. The scientific foundation for the conception of the learning environment
of the Ecodesign learning factory is laid down by the established concept of instruc-
tional design according to Seel (1999). Instructional design (or didactic design) was
created for the systematic development of efficient (multimedia) learning environ-
ments that are suitable for promoting the acquisition of competencies. These are
situation-specific models that focus on independent learning activities, an active role
of the learners and support cooperative or collaborative learning (Niegemann et al.
2008, p. 23). Figure 4 illustrates the elements of instructional design and the division
of the work packages of the project. The process for developing the learning factory
is divided into five central work packages (see Fig. 4): planning (WP1), design of the
learning environment (WP2), prototypical implementation (WP3), evaluation and
further development (WP4) and documentation (WP5).

First of all, the initial planning (WP1) involves the analysis of the available
resources, the assessment of the needs and general objectives as well as the analysis
of the tasks (in environmentally compatible product development) and the target
group. Within the resource analysis, for example, it is examined which technical,
economic and legal factors influence of even restrict the design of the learning envi-
ronment. Some of the results of this work packages have already been described
in Sect. 2.1 (Challenges of environmentally compatible product development) and
Sect. 2.2 (Challenges of a learning factory for environmentally compatible product
development).

Fig. 4 Elements of instructional design according to Seel (1999) and planned work packages of
the project EcoING
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The design phase (WP2) includes the specification of the learning outcomes, the
choice of instructional strategy, the preparation of the learning tasks, the choice of the
learning organization and the conception of the digital and physical infrastructure.
First results of this work packages can already be presented in Sect. 3 (Outlook
on the content of the learning factory). The described learning scenarios are only
examples. A systematic definition of the actual learning scenarios (in the context of
instructional design, we speak of learning tasks) and their elaboration is currently in
progress. The didactic conception of the learning scenarios is based on a theoretical
model, which combines the systemic correlations between product characteristics
and properties with various Ecodesign strategies to reduce a product’s environmental
impacts. For this purpose, within a literature study, numerous Ecodesign strategies
could be identified and systemized regarding their relation to the usage phase. These
strategies do not only focus a reduction of the energy and resource consumption
but also address the issue of improving a product’s service life (in accordance with
the three different product examples). Specific strategies for improving the service
life, which are to be dealt with in the learning scenarios are, for example (based on
Pigosso 2012):

• Indicate the wear for the user (e.g. indication of required maintenance intervals).
• Simplify the access and the disassembly of components requiring maintenance.
• Use recycled or refurbished components and spare parts.
• Design the product with a modular structure so that obsolescence occurs in the

components and not in the entire product.
• Enable and simplify a hardware upgrading.
• Design products for multifunctional purposes.
• Design products for a collective use (e.g. collective usage concepts such as car

sharing).

This collection of strategies will be further extended within work package 2 and
a systematization of the strategies according to the presented main strategies the
reduction of the energy and material consumption as well as the improvement of the
service life will be finalized. This catalogue of ecological improvement strategies
will be handed out to the students in the course. Its overall objective is not to provide
a complete list but rather to establish a generic understanding for the starting points
and the content of the strategies among the students of the course.

After the preliminary considerations have been transferred into learning scenarios
(or learning tasks) and the two rooms as well as the digital infrastructure for the
learning factory have been completed, the phase of the implementation begins (WP3).
The first pilot runs of the learning factory are planned for 2021.

Inwork package 4 (WP4) the evaluation of the course is planned and implemented.
At the end of the first pilot runs, the feedback from students, lecturers and industry
partners will be documented and evaluated. The evaluation process has a cyclical-
iterative character, since further revision steps (e.g. an adjustment of the learning
scenarios or a redefinition of the learning outcomes) can follow the evaluations,
depending on their results.
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The experiences and knowledge gained in all work packages will be documented
and serve as a basis for the practical implementation guide (WP5). This should enable
the dissemination of the concept to other universities. In addition to a collection of
learning tasks and teaching materials, the guide should also include the experiences
gained during the didactic conception of the learning environment of the learning
factory for environmentally compatible product development. In particular, it will
address factors that are considered to be critical for the implementation at different
locations. These factors include, for example, the number of participants and suitable
learning methods (e.g. teamwork or individual work), required prior knowledge or
even the focus of specific learning outcomes due to the strategic orientation of a
university or a course of study.

5 Summary and Discussion

In order to promote sustainability and thus to increase the development of sustainable
products, it is essential to include sustainability into the university education of
future engineers presented within this publication. The research project EcoING,
the development and implementation of an Ecodesign learning factory, pursues the
target to sensitize students for an environmentally compatible product development
at an early stage of their professional life. The contents and central challenges in the
development and implementation of such a learning factory were explained based
on didactic concepts and first results were discussed. Currently, the specific skills
and necessary competences for environmentally compatible product development are
analyzed and set in the context of household appliances (due to the product examples
for the learning scenarios). This knowledge is needed to derive the specific learning
outcomes. Based on a newly developed model for the reducing the environmental
impacts of technical products during their usage phase, the contents of the practical
learning scenarios are being developed, suitable teaching and testing formats are
selected, and the infrastructure is conceived. The first prototypical implementation
of learning scenarios in the learning factory is expected in 2021.

In scientific literature and teaching practice, there is currently a discussionwhether
individual courses for sustainability are required orwhether the topic of sustainability
should be integrated more comprehensively into existing engineering modules and
become a part of the curriculum (Olsen et al. 2015, p. 161). The future Ecodesign
learning factory addresses both targets. On one hand, a new course for environ-
mentally compatible product development will be designed that takes places in the
learning factory and on the other hand, the infrastructure of the learning factory and
individual learning scenarios can be integrated into existing courses even from other
faculties. Furthermore, it is essential to continue to include the topic of sustainability
into the curricula of degree courses not only from the field of engineering sciences
and more importantly to establish it as an elementary component of a university
education.

This research is sponsored by DBU (2018-2021).
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Universities, Sustainability and Society:
A SDGs Perspective

Walter Leal Filho

1 Introduction

As seen throughout this book, sustainable development and sustainability have been
considered and implemented in several sectors over the past decades (Ragazzi and
Ghidini 2017). Also, universities and higher education institutions have been high-
lighted as major contributors to sustainable development initiatives. This is mainly
attributed to the educational institutions having the power to shape the education
of future generations and-inter alia-of society, by fostering principles and values
among learners, that promote sustainability (Ragazzi and Ghidini 2017; Mohamed
et al. 2020).

This contribution has become even more important if ones takes into account the
process of implementation of the Sustainable Development Goals (SDGs), which
were unanimously adopted by all member states of the United Nations in September
2015 (UN 2015). These goals encompass a broad range of economic, social, and
environmental dimensions of sustainable development and entail a set of specific
targets for their implementation. In order that the timeframe set by the UN to achieve
these ambitious goals by 2030 is met, many mechanisms need to be put in place and
deployed at the same time. One of them is the active contribution of higher education.

There are in this case some reasons for optimism. Universities are playing a key
role in the SDGs implementation process, at the same time that they fulfil their
societal obligations. In more recent times, sustainable practices associated with the
SDGs have also been introduced in higher education institutions and universities,
via the implementation of special education and research programmes, community
projects
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and campus based initiatives (Mohamed et al. 2020). This is particularly helpful,
since universities can indeed be considered to be “small cities” due to the amount of
people and movement occurring within them (Alshuwaikhat and Abubakar 2008).
Therefore, the environmental impact of higher education remains high, unless
sustainable practices are timely implemented (Mohamed et al. 2020).

Traditionally, universities have been able to promote sustainability both inter-
nally and externally. Internally, they are able to function as organisations that imple-
ment practices and policies compatible with their educational mission. Externally,
universities may act as facilitators in their own regions, thus aiding society in the
implementation of sustainable practices (Dagiliūtė and Liobikienė 2015).

Universities also have the power to shape a student’s training and societal iden-
tity via the course plans and curricula that they develop. In doing so, universities
may indeed contribute towards transforming the future (Beynaghi et al. 2016). The
adjustment of education courses and operations has ensured that there is a reduc-
tion in carbon emissions, and in the carbon footprints of individuals. A systematic
approach enables students to take responsibility for their actions towards the environ-
ment, and further motivating them to engage in more sustainable practices (Garcia
et al. 2017).

Furthermore, students make up a large population at any university, and therefore,
play an important role in implementing sustainable practices within the campus.
Moreover, students often express their enthusiasm to engage in more sustainable
practices, and have displayed pro-environmental behaviour which is advantageous
to the implantation of the sustainable development goals (Ting and Cheng 2017;
Dagiliūtė et al. 2018).

From a point of view of operations, sustainability at universities has been predom-
inantly pursued in four main areas. This includes green buildings which ensures
that the construction and maintenance of buildings occur in an environmentally
friendly sustainable way that does not use toxic, hazardous materials. The manage-
ment of waste, which is carried out in a manner that protects the environment and
takes sustainability into account. Additionally, sustainable procurement of goods
and services occurs at certain universities ensuring that green policy guidelines are
met. Lastly, sustainable mobility is also taken into account to ensure that staff and
students travel in more sustainable and cost-effective ways. This can include the use
of non CO2 emitting vehicles such as bicycles, electric vehicles, or by encouraging
the use of car-sharing services to minimise environmental damages (Leal Filho et al.
2019; Fissi et al. 2020).

2 A SDGs Perspective

The general slogan of the SDGs, “No one shall be left behind”, gives a hint of the
deep societal needs associated with their implementation. This slogan can also be
interpreted as a promise, connected with the goals for sustainable development that
all UN member states want to achieve by 2030. The total of 17 goals and 169 targets
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Fig. 1 Elements to be deployed to enhance the impact of sustainability interventions

also contain many concerns and demands, all of which also require political support
if they are to be fully met. It should be noted that the formulation of the goals for
sustainable development has taken into account many of the experiences gained in
the years 2000 to 2015 in implementing the Millennium Development Goals. But
what is rather unclear, is how best can universities and societies may work, hand in
hand, succeeding in involving everyone in the process of comprehensive sustainable
development?

The answer to this questions is not simple. But there are some factors which may
be deployed, so as to increase the effectiveness and impacts of sustainability-related
interventions. These are summarised in Fig. 1.

Operationally, the process of creation and support to sustainable communities
is a complex task. These are communities, where members feel a strong need to
ensure that they are able to live in an area and in the future, whilst ensuring that
the resources for future generations are not depleted. Such communities have strong
values and principles, and members actively participate in governance to sustain the
wellbeing and health of individuals while protecting the environment. Sustainable
communities are often developed—or supported—through university-community
partnerships (Kagan et al. 2017). These partnerships are based on the principle
of values, addressing the concerns of a given community, highlighting capacity
building, assessing power relations and promoting the participation and engagement
of members of society, sometimes adopting multi-layered approaches to achieve
change (Kagan et al. 2017).

Aside from the role played by educational institutions, society itself has a major
role to play in guaranteeing that the sustainable development goals are achieved.
Learning institutions are also able to impact the general public. However, one needs
to admit that a large percentage of individuals do not attend higher education institu-
tions. In these instances individuals rely of the knowledge passed through the general
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community (Noguchi et al. 2015). It is therefore vital to ensure that suitable commu-
nity projects are set up to help members of society to understand the concept of
sustainable development and their role in achieving it (Chaichana et al. 2017; Franco
and Tracey 2019).

Social interaction has been seen to promote sustainability within society. An
example of such practice occurs in Germany where members of some communities
are encouraged to actively participate in community gardening projects. This has
many ecological and economic benefits for the participating members (Rogge et al.
2018). In other instances it is noted that voluntary groups have the ability to boost
public participation, influence opinions, and channel resources. Furthermore, they are
able to link the community participation to the local administrations. This ensures that
the community receives the necessary support required to engage inmore sustainable
practices (Fu and Ma 2020).

A critical analysis of sustainable development across societies shows that indige-
nous knowledge is, unfortunately, often disregarded. However, the dissemination of
knowledge between the various generations of a society allows for indigenous knowl-
edge to be preserved and incorporated into modern practices. This often enhances
sustainability, and is known to be cost effective in the long run. This is often achieved
through lifelong learning, wheremembers of the community are educated on sustain-
ability issues related to everyday living such as farming and fishing (Noguchi et al.
2015), outside of institutional settings.

The practice of lifelong learning is especially beneficial to societies where formal
educational training is unavailable and the bulk of knowledge is attained through
people sharing experiences and social interactions (Wilson et al. 2018).

In all these occasions, the influence of higher education institutions may occur
at various levels, and can be direct or indirect. Although we now know well what
needs to be done and changed in many areas to foster sustainable development across
society, the changes needed are not progressing fast enough and in some cases are not
yet being implemented on a broad scale. That is whywe need to lookmore intensively
at the paths to successful change,where the role of society is better considered. This is
an important prerequisite for further developing an effective model of sustainability,
which is more firmly anchored in political and social practice. Apart from academia,
this process of change includes the contributions of individuals and social groups,
states, companies and the international community.

3 Conclusions

The current ecological, economic, health and political challenges, many of which
have been exacerbated by the COVID-19 pandemic, make a comprehensive social
change towards sustainability necessary. It is also now clear that setting goals,
scenarios, or instruments for the implementation of the SDGs is not enough: we
need concrete measures and indicators, which may allow progress to be measured.
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In order to ensure that societally relevant pathways to sustainable development are
followed, also (but not only) in order to implement the SDGs, a set of key components
is needed in teaching, extension and in outreach initiatives as part of the so-called
“third mission”. Some of these components are:

(a) due emphasis to environmental boundaries and the carrying capacity of
ecosystems when planning and implementing activities and projects;

(b) due considerations to demographic elements and profiles;
(c) the correct design and implementation of technological innovation to support

each effort;
(d) the creation of opportunities for social and economic development;
(e) the fostering of the capacity of people and institutions to implement the SDGs,

i.e. the promotion of education for sustainable development in an integrated
way.

Finally, the pursuit of a sustainable societal development also needs to take into
account matters related to governance. Here, decision-makers, societal actors and the
scientific community shouldwork together, in order to overcome themany challenges
associated with the implementation of the SDGs. Taking all these items into account,
it is clear that themany challenges associatedwith the nexus sustainability, university
and society can only be met, if tackled in an integrated way. In this context, all
members of the university community can play a key role, and should be encouraged
to become engaged, and to interact with other societal actors.
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