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Preface

We are pleased to introduce the second volume of the “Handbook of Theory and
Practice of Sustainable Development in Higher Education.”

This publication, which consists of a set of volumes, introduces many of the
papers discussed and presented at the World Symposium on Sustainable Devel-
opment at Universities (WSSD-U-2016), which was held at the Massachusetts
Institute of Technology (MIT), in Cambridge, MA, USA, in September 2016.

The aims of WSSD-U-2016, consistent with the goals of the WSSD-U series,
were as follows:

i. to provide universities all round the world with an opportunity to display and
present their work (i.e., curriculum innovation, research, activities, and prac-
tical projects) relating to education for sustainable development at university
level;

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

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

iv. to network the participants and provide a platform, so they can explore the
possibilities for cooperation.

Last but not least, a further aim of the event was to document and disseminate
the wealth of experiences available today.

To this purpose, the “Handbook of Theory and Practice of Sustainable Devel-
opment in Higher Education” has been produced.

This volume is structured around two parts.
Part I, under the heading “Sustainability Initiatives and Indicators,” describes a

variety of initiatives which illustrate a wide scope of sustainability initiatives and
considers to some extent some of the indicators being used.

Part II, titled “Integrated Sustainability Practices,” contains a set of papers which
outline various means via which universities have implemented sustainable
development practices, with a special emphasis on case studies and practical
examples which illustrate how student participation may be increased, also
describing experiences showing how sustainability elements may be included in the

v

ferbrando@ffclrp.usp.br



curriculum on the one hand but also on research schemes on the other, based on
some concrete examples from projects.

We thank the authors for their willingness to share their knowledge, know-how,
and experiences, as well as the many peer reviewers, which have helped us to
ensure the quality of the manuscripts.

Enjoy your reading!

Hamburg, Germany Walter Leal Filho
Mytilene, Greece Constantina Skanavis
Covilhã, Portugal Arminda do Paço
Melbourne, Australia Judy Rogers
Manchester, UK Olga Kuznetsova
Coimbra, Portugal Paula Castro
Winter 2016/2017
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Sustainable Cities, Sustainable
Universities: Re-Engineering
the Campus of Today for the World
of Tomorrow

Ronnie D. Lipschutz, Dominique De Wit and Martin Lehmann

Abstract
On hundreds, if not thousands, of campuses across the world, courses, policies
and infrastructure have been designed and revised in the pursuit of sustainability.
A similar goal is pursued by as many cities. But, while there are many policies
and many projects, how they fit together and contribute to the larger objective is
not at all clear. In this paper, the shortcomings of most sustainability programs
and projects in campuses and cities are addressed, and it points towards the need
to develop a more-historical, holistic and dynamic “ecosystem” approach. This
paper offers several models for working in this direction and a brief case study of
“sustainable food” at UC Santa Cruz as a preliminary illustration.

Keywords
Sustainability � Campuses � Cities � Models � Ecosystems � Food

R.D. Lipschutz (&)
Politics Department, 234 Crown College, University of California, 1156 High Street, Santa Cruz
95064, USA
e-mail: rlipsch@ucsc.edu

D. De Wit
Politics Department, 12 Merrill College, University of California, 1156 High Street, Santa
Cruz 95064, USA
e-mail: dodewit@ucsc.edu

M. Lehmann
Department of Development and Planning, Aalborg University, 9000 Aalborg, Denmark
e-mail: Martinl@plan.aau.dk

© Springer International Publishing AG 2017
W. Leal Filho et al. (eds.), Handbook of Theory and Practice of Sustainable
Development in Higher Education, World Sustainability Series,
DOI 10.1007/978-3-319-47889-0_1

3

ferbrando@ffclrp.usp.br



1 Introduction

The vast majority of the world’s university campuses that will be in existence at the
end of the 21st century already exist today. Some have just opened; others are close
to a thousand years old. University campuses can be conceptualized as “living labs”
(Evans et al. 2015) or even as “living systems,” near-biological entities with
organically-connected elements (Castan Broto et al. 2012), rather than mere
agglomerations of pieces and fragments. Moreover, university campuses resemble
cities in microcosm, in design, landscape and infrastructural terms, and both are
types of spatial institutions that operate according to similar bureaucratic and
decision making principles. Inside, all sorts of processes take place to sustain
functioning, although these are not “planned” in any real sense, and sometimes
these processes do not work.

The extent to which campuses and cities are treated as integrated, even “eco-
logical,” systems in order to understand and analyze complex relationships, and the
degree to which education is connected to the management and operation of the
whole, is limited. Indeed, even a holistic, analytical and operational approach can
fall victim to the managerial and bureaucratic fragmentation characteristic of large
institutions. One office manages water, another one deals with energy issues, a third
one with waste and a fourth with the building maintenance matters. Each “sector”
has its own department and interests to defend. Communication, much less develop
integrated programs, is rare, and when one practice contradicts another—or renders
the second impossible—there is little effort made to find a resolution. What is to be
done?

University campuses can be laboratories for experimentation with holistic
approaches, in terms of (re)design, landscape transformation, public participation
and governance, and can provide important lessons and experience in larger pro-
jects. Transforming university campuses into sustainable entities, rather than merely
institutions with sustainability projects, offers programmatic templates and practices
that can be applied to the far more complex and daunting project of urban sus-
tainability. In such an effort, university students, staff and faculty play a critical role.
Students are often strongly motivated and committed to sustainability, especially as
it involves activism and experiential learning. Staff engages in everyday operational
activities that must be transformed and linked to be sustainable. Faculty possesses
the knowledge and authority necessary to see through a comprehensive sustain-
ability strategy. This paper examines activities and examples of how a university
campus offers a site for experimenting with technologies, practices and infras-
tructural reconfiguration, with implications for the much larger problem of urban
sustainability. The goal of this paper is, therefore, to address this
organization-institutional dilemma: how can integrated planning be reconciled with
fragmented institutions?

This paper begins with a brief discussion of the literature on making universities
sustainable, much of which focuses either on rating and rankings or incorporation
of sustainability education and research into the curriculum. Comprehensive,
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long-term strategies across curriculum, facilities and management are rare. The
consequent question then is: what might be involved in modeling the sustainable
campus? Critical elements encompass not only the physical and material compli-
cations that always make campus reconfiguration difficult—where to dig, what
should go where, who will be disturbed, who will oppose, who will pay?—but also
bureaucratic and regulatory requirements that must be met before a shovel ever hits
the dirt. The paper then discusses sustainability in the food sector at UC Santa Cruz
as an example of integrated planning and design. This case is not necessarily
exceptional in the world of campus sustainability, but it provides historical and
empirical data that illustrate the paper’s arguments. Finally, the conclusion draws
lessons from the project of making a university campus sustainable that could be
applied to sustainable cities.

2 Conceptualizing the “Sustainable University”
and Student Learning

As concepts, “sustainability” and “sustainable development” are now several dec-
ades old; the term can be found in books, articles and agendas dating from the
1970s (Lipschutz 1991, 2012). Even so, clear definitions are difficult to come by:
sustainability remains an essentially-contested concept (Gallie 1955). Progress
towards sustainability goals has been slow and even controversial, as many cam-
puses and cities (C&C) have come to experience (Velazquez et al. 2006). Few cities
and campuses have developed in a careful way; more often, change is the product of
ad hoc decisions made at many different times, in many different places, without
much if any consideration of the whole. Infrastructures are substantially fixed;
practices and populations are not (Ramaswami et al. 2012). It is often easier and
less costly to tear down the old (or let it decay) and build anew, especially if new
projects and developments are designed and built with care and foresight—although
from the perspective of embedded resources, such replacement may be a foolish
thing to do. Notwithstanding haphazard design, there are substantial sunk and
opportunity costs associated with the way things are. The way things have always
been done frequently trumps the way they ought to be (and ought to have been)
done.

Given the complex histories of such institutions what, exactly, is a “sustainable
university campus?” According to Alshuwaikhat and Abubakar (2008: 1778),

Universities [like ‘small cities’]… have several activities and complex operations with
potentially significant environmental impacts that, until recently, have been largely over-
looked in terms of social and environmental responsibility… There is a common under-
standing in the literature that a sustainable university campus implies a better balance
between economic, social and environmental goals in policy formulation as well as a
long-term perspective about the consequences of today’s campus activities.

Velazquez et al. (2006: 812) write that a “sustainable university” is
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A higher educational 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.

Sustainable campuses begin to sound very much like sustainable cities:

Figuring out how to make urban settlements more sustainable requires knowledge of how a
local economy works, of how transportation systems are connected to land use and urban
density, to economic activities, to housing supply [and] to other public infrastructures and
services… The way urban systems work or fail to work together is a large part of the
sustainability of an urban settlement (Blanco and Mazmanian 2014).

While sustainable cities and campuses are indisputably distinct entities, transi-
tions to sustainability and efforts to help citizens and students (and the larger
community) transition to sustainable lifestyles, need not be disjointed attempts.
A growing body of literature examines collaboration between campuses and cities.
Trencher et al. (2014) show that cross-sector partnerships for urban sustainability
are flourishing across the world, bridging the gap between a sustainable university
and a sustainable city. Other scholars have noted that such collaborations consist of
a “process of mutual learning, through which researchers, government authorities
and citizens exploit social innovation at the local scale to spur wider societal
transitions by sharing experiences across trans-border networks” (De Kraker et al.
2013; see also Valkering et al. 2013; cited in Trencher et al. 2014).

Sustainability education in the campus environment, both as classroom
instruction and hands-on experience, is the subject of extensive study. Among the
most promising approach is the “living lab” which features, according to Evans and
his colleagues, three “core characteristics…: they comprise a geographically or
institutionally bounded space, they conduct intentional experiments that make
social and/or material alterations [to the space], and they incorporate an explicit
element of iterative learning” (Evans et al. 2015). Moreover,

Living labs have the potential to strategically frame coproduction processes in two ways.
First, consulting users and stakeholders allows complementary sets of projects to be
strategically planned that offer holistic solutions to sustainability challenges. Second, by
emphasizing the iterative process of experimenting and learning from year to year they
provide a more coherent basis for action over time. Both of these elements are valuable in a
university setting, joining up the institutional response to sustainability challenges and
engaging students in focused and applied projects that clearly contribute to a longer term,
bigger picture of sustainability (Evans et al. 2015: 2).

For example, the “University Living Lab” initiative, launched at the University
of Manchester in 2012, utilizes the campus as an “amenable real world location in
which to conduct applied research,” allowing researchers, students, external
stakeholders and environmental consultants and university staff to co-produce
knowledge about new sustainability technologies and services in “real world”
settings (Evans et al. 2015: 2). However, a closer examination of the specific
program, as described in Evans et al. and on the University Living Lab website
(http://universitylivinglab.org/) suggests that, while there are “hundreds of
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academic and professional support staff at the University who deal with sustain-
ability… [and] over 100 organizations that relate to sustainability,”1 the “lab” is
more of a cobbling together of many independent and autonomous projects that a
coherent program.

Manchester is hardly unique in this. No one seems really to understand how the
various parts of sustainability fit together or how students might learn about and
experience an integrated system of sustainability–and the same is generally true of
cities. Students and faculty remain trapped in their disciplines; staff in their
departments or offices; workers in their own sector. Even the highly-regarded
Arizona State University School of Sustainability (https://schoolofsustainability.
asu.edu/) maintains the “two cultures” separation of science and philosophy (Snow
1961), offering an undergraduate BA “best suited to students interested in social
sciences, humanities, planning or related fields” and a BS “best suited to students
inclined toward natural sciences, economics, engineering or related fields.”2 There
are no “sustainable campuses” (or cities, for that matter); there are only campuses
and cities that pursue sustainability in many forms and fashions.

Why? For the moment, many efforts to achieve sustainability on campuses and
in cities are driven by concerns about climate change, prioritizing decarbonization
strategies in the built environment rather than paying broader attention to the social
systems and institutions driving carbon burning (Bulkeley and Castan Broto 2012;
Trencher et al. 2014). Research by Trencher et al. (2014) indicates that the built
environment, energy, heating or cooling, and governance and planning are the three
most commonly targeted urban systems by university sustainability partnerships—
usually as distinct sectors. The sectoral approach to sustainability may miss many of
the policy and decision points and the social practices that might be more critical for
effective strategies. The problem thus remains: how is sustainability to be
implemented?

3 Modeling the Sustainable University for Learning
and Research

To begin, differentiate a commitment to sustainability from implementation of
sustainable systems and practices. Commitments are made by many universities and
cities (McFarlane and Ogazon 2011). Implementation is much more difficult and is
usually evident only as piecemeal projects (Koester et al. 2006). The need for
holism is widely recognized even as there are few, if any, cases in which it is
actually practiced. Most analyses, models and programs focus on material flows

1“People,” at: http://universitylivinglab.org/people; “Groupings,” at: http://universitylivinglab.org/
organisations (Last Accessed January 20, 2016).
2“Choosing a Sustainability Undergraduate Degree,” Arizona State University School of
Sustainability, at: https://schoolofsustainability.asu.edu/degrees/undergraduate/ (Last Accessed
January 20, 2016).
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into and out of the physical institution–that which can be measured becomes the
measure by which progress is assessed. Tracking how much water flows in, where it
is used and how much flows out is relatively simple; what happens “inside the box”
of systems, institutions and people is not.

As Beringer and Adomßent (2008) observe, the focus [of greening the campus] tends to be
on operational transformation (i.e. resource conservation and efficiency improvements) and
curriculum initiatives…. A systematic linking of academic–research and teaching–with
facilities management and operations remains the exception. Furthermore, approaches
which recognize the systemic nature of organizational change and which leverage campus
sustainability via institutional drivers are as yet sporadic, and uncommon.

And, they (Beringer and Adomßent 2008) continue,

As in any system, the system is bigger than its component parts; synergies – for instance
between administration and research; research and teaching; research, teaching, and com-
munity outreach; and so forth – arise which present unique leverage points for sustainability
in higher education.

As important as flows and stocks are, why stuff is flowing into the institutions
and how, within those institutions, decisions are made about what should flow in
and out is at the core of the issue. This means people. And people do not consume
resources directly; they do so with different intentions, goals, meanings and out-
comes in mind. Materials are utilized in the course of pursuing not only subsistence
goals but also social, cultural and normative ends. Motivations for consumption and
associated patterns and practices by individuals, groups and structures, and the
rules, regulations, norms, planning and management that steer stuff to specific
places and services and direct the waste out, are all important in analyzing the
institution and its people and designing and implementing sustainability. Yet, they
are most often ignored.

One approach to holistic incorporation of human and institutional factors in
sustainability design and implementation is through a “human ecosystem” analysis
(Fig. 1; Machlis et al. 1997; Force and Machlis 1997). Machlis et al. (1997) pro-
pose that

The social order (individually, collectively, and in relationship to social institutions and
social cycles) provides high predictability in much of human behavior. Taken together,
social institutions, social cycles, and the social order constitute the social system. Combined
with the flow of critical resources, this creates the human ecosystem. Each of these elements
substantially influences the others. For example, changes in the flow of energy (such as an
embargo and resultant rationing) may alter hierarchies of power (those with fuel get more)
and norms for behavior (such as informal sanctions against wasting fuel).

Force and Machlis (1997. italics in original) further propose that the “social
system” is composed of three parts:

The first is a set of social institutions; defined as collective solutions to universal social
challenges or needs….The second subsystem is a series of social cycles…. The third
subsystem is the social order, which is a set of cultural patterns for organizing interaction
among people and groups.

8 R.D. Lipschutz et al.
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“Critical resources” constitute foundational flows into the human ecosystem, but
it is social resources essential to the functioning and reproduction of the institution
and the decisions, policies and actions that make the whole thing work. This
framework is commonly used to examine human impacts on “natural” ecosystems,
but there is no reason this framework cannot be applied as “institutional ecosystem”
analysis by incorporating social factors and forces.

How can this be applied to the sustainable campus (and city)? Careful and
detailed modeling of a campus’s (sub)systems, institutional operation and social
norms and practices can facilitate planning for sustainability, especially insofar as it
identifies critical decision making and action sites and individuals that might not
otherwise be recognized. Models are not the real world, of course, but they can be
very helpful in terms of identifying feedbacks, synergies and unexpected outcomes,
in understanding how subsystems and the overall campus operates and in posing
and answering questions not only about what opportunities may exist for inter-
vening in and modifying policies and actions relevant to campus sustainability.
Given the sophistication of such models, it is possible to incorporate human and
institutional behaviors that vary input behaviors to see results from contrasting
decisions, policies and actions.

Fig. 1 The human ecosystems approach. [Source Frederick Area Watersheds Association, “The
Human Ecosystems Approach,” at: http://nbwatersheds.ca/fawa/the-human-ecosystem-framework
(Last Accessed January 21, 2016), adapted from Machlis et al. (1997: 352). Reprinted by
permission]
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Thus, a sustainable campus approach, first, analyzes the functioning of its
various services and the activities of its people as interconnected elements of a
complex system of education and operation and, second, intervenes at those points
and offices which result in the greatest gains relative to some baseline. This
approach maps out the complex relationships and how they affect each other, and
plans and acts with full cognizance of both those relationships and their effects, now
and in the future. In this mapping process, the history of the institution is critically
important, because current configurations and practices are products of the past and
continue to shape the present and future in both material and social terms.

4 Completing the Sustainability Puzzle

As noted earlier, there is no shortage of sustainable education or sustainable
management being practiced on university campuses (and in cities). What is absent
from the literature (and, it would seem, from actual practice and policy) is the
integrated approach to creating a sustainable campus described above. Both UC
Santa Cruz (UCSC Sustainability Office nd) and Aalborg University3 (Christensen
et al. 2009) are making slow progress toward this analytical and applied goal, but
they remain far from any optimum. If practicing integrated sustainability on campus
is the puzzle, not all of the pieces are, as yet, on the table. Identifying which pieces
are there and which are missing, to extend the metaphor to its breaking point, may
make it possible to determine how to complete the puzzle.

Offered here is a modification of the Human Ecosystem approach that centers
social and institutional factors as a means of completing the sustainability puzzle.
What emerges from this exercise is a very rough model in which institutional
procedures in campus sustainability are central: as previously observed, material
facilities may be fixed once concrete is poured, but little else remains constant.
Figure 2, roughly sketches out a “campus ecosystem,” with three primary elements:
(1) the “product chain,” that is, the movement of a resource, good or service into,
through and out of conceptual campus boundaries; (2) the material infrastructure
that facilitates this movement, such as the buildings, tables, chairs, pipes, HVAC
that “process” the good or service on its trip through the campus; and (3) the
institutional arena, where policies and decisions are made regarding that movement,
tastes and cultural preferences are expressed, markets are made and laws and
regulations are enforced. Note that all three of these elements are significant “so-
cial” (rather than biological or geophysical) in that they focus on roles, rules,
behaviors and practices.

Food provision on campus offers an illustration of this institutional “ecosystem.”
Virtually all universities provide a range of dining and food access services. Most,
if not all, of the food that enters a campus comes from external sources (a few
campuses grow some of their own food). In turn, most of the waste products—

3There does not appear to be any central sustainability website at Aalborg University.
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paper, plastics, compostable, wastewater and sewage—are shipped off campus.
Within the campus, there are food preferences, food planning and food preparation
—and, of course, dining. In addition to food, other material inputs into the food
system include dining halls, energy, water, dining utensils, refrigerators, freezers,
stoves, ovens, tables, chairs, waste transport and disposal space, among many other
parts. The required quantity of material things is a function of numbers of diners
and their individual and aggregated food preferences and eating habits. Someone
must devise meal plans and menus, matching purchases to demand, ensure workers
are available to cook, distribute and clean up, maintain facilities and health stan-
dards and remove waste (and sewage). Students can learn, at home, from peers, in
class and while eating, about what tastes good and what does not, how to choose
more carefully and waste less, and what they might do to reduce food waste.
Someone must mobilize the means of bringing in food and carrying wastes out;
water must be provided in the required quantities and at mandated temperatures; the
dining space and storage facilities must be heated and cooled. This does not exhaust
the elements of the campus food ecosystem (Fig. 3).

Who are these “someone?” Students play a central role in shaping the food
ecosystem through their upbringings, choices and preferences; they can also be an
important constituency in forcing an institution to change its practices, in moni-
toring the efficacy of new practices, in conducting research. University officials in
charge of dining and housing make decisions about what is to be offered, when

Fig. 2 Model of a campus
ecosystem
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meals will be available, from whom to purchase goods, and with whom to contract
for operating the dining halls. Dining hall operators are important in terms of the
foods and services they offer, the mix of both, and the quantities made available;
garbage truck drivers are critical to make certain the waste does not pile up. And, as
the saying goes, “many others.”

The half-century history of the food ecosystem at UC Santa Cruz offers an
illuminating example of how sustainability becomes integrated into the campus
food system. This has not been a planned or designed trajectory even though it has
resulted in an approximation of what might result from strategic planning. This
history is too long to repeat here (UCSC Regional Oral History Collection 2003,
2008, 2010a, b; Center for Agroecology and Sustainable Food Systems nd; UCSC
Regional History Project nd), but the interaction of student activism, faculty
research, administrative policymaking and managerial action—the social—have
played central roles. The dynamic looks something like this:

1. Movements of the 1960s foster activism around food origin and quality which
becomes the basis for student activism;

2. Expert faculty member is recruited to develop and manage a Student Garden
Project;

3. Administration approves hire and garden site, and subsequently approves pro-
ject expansion; and

Fig. 3 A campus food ecosystem
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4. Additional faculty conduct research on food production and food systems,
which

5. Stimulates further student activism with campus support for food-related
research.

And so on. Figure 4 crudely illustrates this dynamic in a roughly chronological
fashion. Absent one of the four “forces,” the current degree of food sustainability
would not have been achieved.

A similar historical, analytical and subsequent planning exercise could be
undertaken for other components of a sustainable campus or city and, if possible,
integrated into a single project. What elements must be mobilized, created or fos-
tered in order to achieve objectives? Do these already exist? Where are the critical
decision-making and action points and sites that might not otherwise be visible to
causal analysis, observation and even influence? This approach offers ample
opportunity for students across disciplines to identify the components of a campus
(or city) resource ecosystem, to gather data from various sources and interviews, to
ask people in key locations what they do and how they do it, to work with poli-
cymakers and managers and staff of the ecosystem “components,” to develop and
implement plans for increasing sustainability, and to coordinate among similar team
engaged in similar projects elsewhere on campus or in the city.

Fig. 4 The Sustainable food dynamic at UCSC
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5 Sustainable Campuses, Sustainable Cities

The world and its social system, as well as its universities and cities, are far from
achieving sustainability. What can be done to further this goal? This paper has
argued that cities and campuses share many structural, infrastructural and institu-
tional features, and that that which can be applied to one may also be applied to the
other. But this paper has also argued that most efforts to become more sustainable
are piecemeal ones focused on specific resource flows—food, energy, water, roads
—without incorporation of the larger contexts and social activities that make these
resources available. If analyses and actions begin with knowledge of those contexts
and activities, and specify the role specific resources play in them, more significant,
positive changes may be achieved than when goods are merely sourced more
sustainably.

University campuses have been in the forefront of efforts to understand, design
and act more sustainably, but there is much more that can be done than to build new
buildings, create new degree programs and tout how much more sustainable a
campus is this year than last. What is necessary is institutional transformation—not
only new ways of doing things but new things to be done—in which the “inhab-
itants” are more than passive consumers and observers. Universities can reorganize
their curricula, management and policymaking, and student activists and faculty
supporters can become partners in such a process. This is possible only if institu-
tional ecosystems are thoroughly mapped and their histories of development fully
documented. In future work, the authors intend to further develop this approach to
campus and city sustainability.
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The Role of Kenya’s Formal Higher
Education in Sustainable Development
Within the Context of Globalization
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Abstract
In a developing nation like Kenya, an effective formal higher education system is
essential for national development. The demand for university education in
Kenya has increased in the past few decades. It is generally acknowledged that
globalization has created tremendous impact on higher education in the
twenty-first century. The paper seeks to determine whether the current education
system in Kenya’s formal higher education institutions is preparing students to
address global sustainability challenges. To a large extent, most higher learning
institutions in Kenya have remained local in their practice and operations and
this sets a problematic precedence in the era of globalization. This paper
analyses the impact of globalization on formal education system in Kenya, with
a focus on higher education. It analyses the changes globalization has brought to
the system and its influence in preparing people for sustainability challenges.
The effect of globalization pressures on education, the socio-economic and
inequalities that constitute justice and human rights are also examined. The
paper concludes by reassessing the impact of globalization on education reform
in Kenya.
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1 Introduction

1.1 Purpose of the Paper

The paper set out to institute an up to date representation of higher education’s
system is preparing students to deal with globalization challenges and to formulate
suggestions as to how the institution of higher education can maximise its
involvement to sustainable development in Kenya. This is significant to the edu-
cation sector, in particular higher education, due to its important role in imparting
knowledge around sustainability issues through research and development. It is
hoped that this paper will contribute to social, environmental and economic
development for policy makers, teachers and students.

1.2 Background

In 2008, the government of the Republic of Kenya unveiled a comprehensive and
ambitious development plan aimed at transforming the country into a
middle-income economy by 2030 dubbed Kenya Vision 2030 (GoK 2007). On the
other hand, a growing body of literature suggests higher education is a critical
driver of economic growth and competitiveness (e.g. Bloom et al. 2006; Johnson
2002; Lin 2009; World Bank 2002). The World Bank has relied heavily on rates of
return to education as the main rationale for educational investment (Rena 2007;
Psacharopoulos 1994; World Bank 1995). A Taskforce on Higher Education and
Society comprising of the World Bank and UNESCO developed a report on Higher
Education in Developing Countries: Peril and Promise. The report highlighted that
“The quality of knowledge generated within higher education institutions and its
availability to the wider economy is becoming increasingly critical to national
competitiveness” (TFHE 2000). This demonstrates the key role of higher learning
institutions in training of creative, inventive and innovative individuals to produce
products that enhance a nation’s global competitiveness.

The Ministry of Higher Education, Science and Technology (MoEST) is
responsible for improving the quality, relevance, equity and access to higher edu-
cation and technical training. It is also mandated to enhance the capacity of the
national Science Technology and Innovation (STI) system towards demand driven
STI, quality higher education and technical education services (MoEST 2009). The
vision of MoEST is to provide “quality education for development,” while its
mission is “to provide, promote and co-ordinate lifelong education, training and
research for Kenya’s sustainable development.” Quality in Higher Education has
become a primary agenda of countries worldwide. According to Cheng and Tam
(1997), p. 23 education quality is “the character of the elements of input, process,
and output of the education system that provides services that completely satisfy
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both internal and external stakeholders by meeting their implicit and explicit
expectation”. There is, however a paradigm shift in higher education, from ‘na-
tional’ to ‘global education,’ from ‘state controlled’ to an ‘open market economy,’
from ‘general education’ to an ‘educational system driven by market forces,’ from
‘one time education for a few’ to ‘lifelong education for all,’ from ‘teachers centred’
to ‘learner centred’ education (Venkatasubramanian 2002).

This paper is divided into four broad sections. The first section examines the
history and reforms on education system and with a focus of higher education in
Kenya. The second section explores the context of globalization influence on
education system, followed by a critical analysis of the impact of globalization on
Kenya’s formal higher education. The analysis in this section involves drawing
upon illustrative cases from research where considerable writing on the subject has
been undertaken. The analysis focuses on massification, accountability, privatiza-
tion and marketization along with their implications for equality of opportunity,
equity, quality and efficiency in higher education. This paper seeks to answer the
question whether the current education system prepares learners to address global
sustainability challenges. The paper concludes with an overview of the influence of
globalization on Kenyan universities.

2 Reforming the Formal Kenyan Higher Education

2.1 The History and Reforms in Education Systems in Kenya

Education is the process through which skills and knowledge are conveyed with a
purpose of integrating an individual into society, or changing the values and norms
of a society (Wosyanju 2009). The structure of an education system comprises the
levels characterizing that system, and the length of time a learner is expected to
spend or the content of the curriculum expected to be covered at each level, in
fulfilment of clearly articulated objectives (Koech 1999). Kenya is currently under
the 8-4-4 (8 years in primary education, four year of Secondary education and
4 years of Higher learning education) system. Curriculum is the sum total of the
learning opportunities presented to a learner by the environment, especially plan-
ned, organized and constructed for that purpose (Education Act, Cap. 211). As per
the act, curriculum is further defined as a plan for providing learning opportunities
and experiences to our learners to achieve educational goals and specific objectives
for the Kenyan society. The Kenya Vision 2030 is the national long-term devel-
opment blue-print that aims to transform Kenya into a newly industrializing,
middle-income country providing a high quality of life to all its citizens by 2030 in
a clean and secure environment. The Vision comprises of three key pillars: eco-
nomic; social; and political aspects. The working definition of globalization in this
paper is derived from Cheng (2000), who refers to globalization as the transfer,
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adaptation, and development of values, knowledge, technology, and behavioural
norms across countries and societies in different parts of the world.

Progress in the reforming of education system has so far been made in realization
of Vision 2030 goals as it is based on leveraging creative learners capable of raising
Kenya’s international competitiveness. A task force was launched on 2nd February
2011 by the Ministry of Education to review and align the education and training
sector to the Constitution of Kenya 2010 and Kenya Vision 2030, and to position
education and training accordingly at the county, national, regional and global
levels. The task force criticized the current 8-4-4 education system and recom-
mended implementation of a new 2-6-6-3 structure of education with 2 years of
Pre-primary, 6 years of Primary (3 years lower and 3 years upper), 6 years Sec-
ondary (3 years junior and 3 years senior), and a minimum 3 years University of
higher education. According to the task force, the new system would focus on child
development, skills and competencies to be learnt from early childhood to
University level (MoE 2012a, b). It argues that the competencies and skills will
enable the learners to meet the human resource aspirations of Kenya Vision 2030 by
offering a choice of subjects and career pathways. The proposed structure of edu-
cation is described to be all- inclusive, flexible and coordinated compared to the
current system and is meant to provide opportunities for lifelong learning and
achieving goals of Education for All (MoE 2012a, b).

2.2 Rise and Expansion of Higher Education in Kenya

Higher education in Kenya can be traced back to 1922 when the then Makerere
College in Uganda was established as a small technical college which was then
expanded to meet the needs of the three East African countries i.e. Kenya, Uganda,
and Tanganyika and Zanzibar, as well as Zambia and Malawi. In the 1940s and
early 50s, only Makerere college was providing university education in East Africa.
This lasted until 1956 when the Royal Technical College was established in
Nairobi. In 1963, the Royal Technical College became the University College,
Nairobi, following the establishment of the University of East Africa with three
constituent colleges in Nairobi, Dar es Salaam and Kampala (Makerere). The
University of Nairobi was thus established as the first university in Kenya. The
intervening decades were characterized by continuous growth in demand (MoE
2012a, b; Oanda and Jowi 2012; Odhiambo 2011; Sifuna 2010). Kenya currently
has twenty two public universities with several constituent colleges and campuses,
and seventeen chartered private universities also with a number of constituent
colleges. In addition, Kenya has several technical, industrial, vocational, and
entrepreneurship training institutions, hereafter referred to as non-university insti-
tutions (MoE 2012a, b). All Kenyan public universities have experienced rapid
growth and expansion aligned with the governmental goals to improve equity, the
economy, and the educated populace (Hughes and Mwiria 1990).
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2.3 Context of Globalization Influence on Kenya’s Higher
Education System

The pressure originating from a changing global higher educational landscape has
had an impact on the delivery of educational services due to economic, techno-
logical, political, cultural, and scientific trends placing new demands on Kenya’s
education system. As a result, the education system in Kenya has increased its
investment in higher learning institutions in research and development (R&D)
activities with potential to foster growth in a globalized knowledge economy.
An OECD publication argues that: ‘Higher Education drives and is driven by
globalization (OECD 2009). It continues to explain that higher education trains
skilled workers and contributes to the research base and capacity for innovation that
determine competitiveness in the knowledge-based global economy while facili-
tating international collaboration and cross-cultural exchange. The cross-border
flow of ideas, students, faculty and financing, coupled with developments in
information and communication technology, are changing the environment where
higher education institutions function’ (OECD 2009).

The Government of the Republic of Kenya acknowledges that higher education
influences economic competiveness and plays a social role in the context of
globalization. It is now well recognized that the growth of the global economy has
increased opportunities for those countries with good levels of education and vice
versa (Carnoy 1999; Tilak 2001). This has induced environmental and cultural
outcomes and graduates are viewed as the driving force in promoting economic
progress and social welfare.

3 Methodology

The method employed in this study incorporated a background analysis and a
review of literature from current research and publically available information. Due
to the scope of the paper and the nature of the approach used, the results are not
entirely representative, but they offer a rough idea on the status of globalization
influence to the higher education sector. More detailed and quantified studies could
be carried out, coupled with surveys and in-depth analysis, when resources are
available at a later stage.

4 Results

4.1 Impacts of Globalization on the Higher Education System

Currently, the processes of globalization has serious consequences for transforming
teaching and learning as manifested in massification, accountability, privatization
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and marketization of universities, all which have had considerable impact on
equality of opportunities, equity, quality and efficiency of Kenya’s higher educa-
tion. The impacts are summarized in Table 1 and will be developed in the next
points.

4.1.1 Massification in Higher Education Institutions
The term ‘massification in higher education’ is used to describe massive increase in
student numbers in the higher education institutions and the growth of enrolment
beyond the level of academic reproduction and training (Altbach 1982). Scott
(1995) used the term massification in the context of higher education systems to
describe the rapid increase in student enrolment in the latter part of the twentieth
century. Trow (2000) described massification using the terms elite, mass and uni-
versal higher education, with elite representing a national enrolment ratio of up to
15 %, mass representing a ratio of up to 50 %, and universal a ratio inexcess of
50 %.

Rapid Expansion in Higher Education As a signatory of international education
declarations and conventions such as Education for All (EFA), the EFA Dakar
Framework of Action (2000), the Millennium Development Goals (2000), and the

Table 1 Synthesis of the impacts of globalization

Impact Indicator Influence on higher education
sector

Massification in
higher education
institutions

Expansion in higher education Reduced quality of education for
the graduates

Inequality in educational
opportunity

Minority not taken into
consideration

Inadequate human resources Challenges of reforms and
change Implementation

Student mobility Increased number of students
studying abroad

Brain-drain in Kenya

University ranking
(Kenyan
universities in the
world)

Increased competitiveness (among
Kenyan universities, and with the
other universities in the world)

Focusing on present needs
market (to enhance the
profile/competitiveness of the
specific university)

Marketization of
education

Unionization
University entrepreneurship

Interrupted learning
Minority are not considered
Focus on current market needs

Accreditation for
quality assurance

Increased diversity and
complexity in higher education

Competitive higher education
institutions

Accountability Incorporation of strategic planning
by higher education institutions

Preparing holistic education
systems with monitored
outcomes/outputs

Information, and
communication
technology

Mixed education delivery systems
in higher education

Reduced transmissive teacher
centered approach
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Sustainable Development Goals (2015), the Government of Kenya is obliged to
provide education for all citizens, eliminate all forms of discrimination, and
improves access to education in alleviating poverty. These obligations have had an
impact on the education system such as increased enrolment in basic education,
leading to increased enrolment in the higher education institutions. The global
forces resulting from international agreement passed has led to a large number of
graduates as a means of meeting the labour market demands to enhance Kenya’s
global competitiveness. The consequence of these development have impacted the
quality of education as there is no system for tracking the return on investment on
the graduates at completion.

Inequality in Educational Opportunity University massification due to globaliza-
tion has had a negative impact on equality of opportunities in higher learning
institutions. According to the Education For All (EFA) Global Monitoring Report
by UNESCO (2005), education inequality between the ‘haves’ and ‘have-nots’ in
Kenya is overwhelming (UNESCO 2005). While actual enrolments have increased,
class- based disparities in access to university education have also become apparent.
The grouping of government-sponsored and privately—sponsored students has led
to a division of the student body in classes. Self-sponsored enrolments rely on
ability to cover the costs since educational loans are not readily available to such
students in Kenya. For the small percentage of students who persist through the
primary and secondary school systems, they face challenges in the higher education
admissions’ process and financial barriers that create more obstacles in education
access. In 2007, for example, of the 82,000 students who were deemed officially
qualified for university admission on the basis of their KCSE results (out of the
276,000 students who took the examination), only 10,000 were selected for gov-
ernment sponsorship, 10,000 entered university on a self—paying basis and 5000
entered the private sector, leaving 57,000 qualified students unable to enter higher
education (Munene and Otieno 2008). The system then becomes one where, it is not
just the best and brightest who attend university, but often the richest or those with
financial means (Yakaboski and Nolan 2011). These patterns are detrimental for a
country that wants to participate in the global market and to shift reliance from
donors and funding agencies to an internal economy.

Human Resource Management The faculty in private universities is mostly part-
time, while in public universities, departments with massive enrolment and part-
nership colleges have had to rely on part time instructors as well (Mageto 2001).
These faculty differentiation conditions have resulted from massification impacting
on the quality of education provided by the part time lecturers as they are given
substandard treatment. The large numbers being realized out of the education
system at the graduate level are potential candidates for the education profession
(Barnes and O’Hara 1999) with difficulty to obtain full-time appointments due to
the high supply that supersedes the demand hence resulting to part time lecturing.
Educationists have argued that the rise in student enrolment was implemented
without specific staff recruitment and expansion or upgrades of learning resources at
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the universities, thus adversely affecting the quality of education in public uni-
versities (Gudo 2014).

4.1.2 Increased Student Mobility
One of the aspects of globalization is student mobility, where the Kenyan Ministry
of Education, Science and Technology in collaboration with international univer-
sities, award scholarships to Kenyan students to study abroad contributing to the
mobility. Student mobility is an instrument for personal development enhancing
competencies that contribute to the economy and society (Jos et al. 2012). Estab-
lished partnerships with academic institutions in other countries offers opportunities
for different academic programs, research projects develop, and collaborations in a
variety of ways. This offers Kenyan students and scholars opportunities in a
globalized higher education environment. However, reports show that less than
30 % of Kenyans return and there are over a million Kenyans living and working
overseas (Siringi and Kimani 2005). The implication of this to the Kenyan economy
is that the Kenyan government has invested significant human resources into the
students studying abroad yet so few of them will return to invest back into the
Kenyan economy unless they are encouraged and rewarded. Without significant
investment in skilled job development that comes with appropriate and increased
level of salary, then there will be limited economic attraction for students to return.

4.1.3 Ranking of Kenyan University Among Global Recognized
Universities

As stated in Standard Newspaper, 2 August 2014, p. 15, The Times Higher Edu-
cation World University released its 2012–2013 universities and college’s rankings
and Kenyan universities are prominently featuring based on teaching, research,
knowledge transfer and international outlook. The list featured University of
Nairobi as the top ranked in Kenya and 17th in Africa. As a factor of the pressure
from the rankings, greatly tied to globalization, rankings become an impact to the
higher education sector with potential ripple effects including competitiveness. As
much as the ranking encourages informed policy making and use data for
decision-making purposes documenting student and institutional success (IHEP
2009), it has an impact on the education system as there is a strong risk that in
trying to improve their position in the rankings, universities are tempted to enhance
their performance only in those areas that can be measured by ranking indicators
(Rauhvargers 2011).

4.1.4 Marketization of Education
Historically, it is important to note that after independence, Kenya’s higher edu-
cation was free as the government desired to train a truly Kenyan workforce to
replace the departing British administrators and the government wanted to improve
access (Wangenge-Ouma 2007). The free higher education program lasted until
1974 when the government introduced a student loan “scheme” or program created
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to help cover non-tuition costs. This program was unsuccessful partially because the
government had not developed a repayment process so the default rate was 81 % by
1987 (Otieno 2004).

Higher education institutions in Kenya are forced to diversify their sources of
revenue to and optimize their revenue portfolio through market-oriented academic
programmes and various commercialization activities (Kiamba 2004). Clark (1998)
notes that the emergence of ‘entrepreneurial activity’ is a clear characteristic of
global transformation in higher learning institutions. The shrinking allocation to
public universities has led to insufficient facilities and stalled infrastructural projects
in many universities in the country (Wangenge-Ouma 2007).

The private institutions are not any better since they depend on the tuition fees
they generate from their students for their revenue; and such heavy dependence on
tuition coupled with lack of alternative income sources have made these institutions
expensive and thus unaffordable for most Kenyans, in effect, limiting their services
to those of high socio-economic status. The higher learning institutions therefore
charge fees strictly in accordance with market forces on the basis of full cost
recovery (Ngome 2003).

This has great impact on the nature on the social role of the education system.
This was further emphasized in the Master Plan on Education and Training 1997–
2010 (GoK 1981). The document stated that:

Universities will be encouraged to develop non-public sources of their revenues, including
income-generating activities (such as returns from research and consultancies with industry
and employers, services to the community, agro-based production, manufacturing for the
market, including making equipment for use in schools, hiring out university facilities);
grants and donations from NGOs and well-wishers; and funding from alumni (p.110).

Since the late 1990s the University of Nairobi, along with other public univer-
sities, have embarked on a program of entrepreneurial activity. For instance the
University of Nairobi has incorporated a holding company, University of Nairobi
Enterprises and Services Limited (UNES), as well as invested in consultancy ser-
vices, conference facilities, restaurants, lodging facilities and bookstores as primary
revenue generating sources. Since academics have to align their work to the market,
there has been a heightened urge for academic to either unionize where unions are
absent or reinvigorate existing ones. In Kenya, the need to grant more power to the
academic resulted in the registration of the University’s Academic Staff Union
(UASU) in 2003 after a 24-year proscription by the state. In 2004 UASU organized
a nationwide strike involving all academics in public universities over terms and
conditions of service including salaries (Sall 2004). These incidents of institutional
instability have a detrimental effect on internal efficiency in university operations.

4.1.5 Accreditation for Quality Assurance
During the World Education Forum held in Dakar in 2000, Kenya among other
countries committed themselves to improving the quality of all aspects of education
as it is one of the goals in achievement of EFA. This had a positive impact on the
education system in Kenya since it strives to be globally competitive and to cope
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with the changing context, diversity and complexity in higher education system,
there is need to assure and ensure the quality of higher education nationally. This
has been achieved through establishment of Directorate of Technical Accreditation
and Quality Assurance mandated with ensuring and maintaining education stan-
dards in Kenya (Commission for Higher Education 2012).

4.1.6 Accountability
In order to ensure Kenyan Universities are globally competitive, new bureaucratic
structures have increased importance of accountability to monitor adherence to
performance indicators in universities. In Kenya, for instance, under the State
Corporations (performance contracting), the Government requires all state corpo-
rations (including universities) to sign performance contracts with the government
and submit quarterly performance reports. In response, Kenyatta University
established the Center for Quality Assurance to monitor the quantity and quality of
work output by academics. Moreover, by 2004, virtually all African universities
had adopted strategic planning as a vital tool in navigating an increasingly com-
petitive environment and ensuring accountability.

Kenyatta University in Kenya further embarked on its first strategic planning
2005–2014 aimed at transforming the university into a world-class institution,
globally connected through partnership and information technology,
research-oriented and training labour-ready graduates who are creative and inde-
pendent thinkers among others (Kenyatta University, Strategic Plan, 2005–2010).
The accountability is aimed at increasing effectiveness and service delivery of the
education system of Kenya.

4.1.7 Information and Communication Technology (ICT)
Information and communication technologies have created a universal environment
of instantaneous contact and of simplified scientific communication (Altbach et al.
2009). In Kenya, training opportunities such as mixed mode of delivery
(face-to-face and Distance Education) have also been provided using information
and communication technology. The emergence of distance learning as the effective
supplementary system to the traditional universities and colleges is also an
important trend in the expansion of the higher education system. Currently, such
learning approaches are in use in major universities in Kenya.

4.2 Is the Current Education System Preparing People
to Address Sustainability Challenges?

“Sustainability” in this context implies that the critical activities of a higher edu-
cation institution are ecologically sound, socially just and economically viable, and
that they will continue to be so for future generations. Sustainability and Sustain-
able development will be used interchangeably.

Kenya faces a number of sustainability challenges ranging from economic,
societal, environment and these challenges are interlinked. The societal issues

26 G. Kivati

ferbrando@ffclrp.usp.br



encompass poor governance, corruption, gender inequality, HIV/AIDS, erosion of
cultural values, drug abuse, and human rights abuse among others. The economic
challenges include poverty, wide gap between the rich and poor, poverty, inade-
quate investment in infrastructure, unemployment, corruption, lack of account-
ability among others. The environmental challenges include loss of biodiversity,
poaching, climate change and variability, loss of forest cover, and land degradation.
The goal of Kenya Vision 2030 is to have a nation living in a clean and secure and
sustainable environment. As discussed, the education system in Kenya has been
impacted greatly in its quest to be globally competitive. As a result, several gaps
have emerged in the current education system.

4.2.1 Education Structure
The current education structure, which is the 8-4-4 structure, does not cover early
childhood education (Cheserek and Mugalavai 2010). Early childhood education is
the starting point for lifelong learning and the years are crucial for child develop-
ment and learning. As commented by Sterling (1996), educating children whilst still
young is vital, since it encourages the children to develop a questioning attitude to
received wisdom. This will prepare them for sustainability challenges and global-
ization impacts even as they advance in higher education.

4.2.2 Preparing Students to Deal with Globalization Trends
and Inculcating Transferable Skills

The education system in higher learning institution presents students with
ready-made problems (Chacha 2004). This does not prepare them to deal with the
changing dynamics of the external forces brought forth by globalization. To prepare
student for sustainability challenges, the education system should focus on
problem-based learning to prepare students for life-long learning. Steinemann
(2003) comments on the context for problem-based learning with emphasis on
learning by doing. He reiterates that this gives students a motivating context for
learning as they take ownership of a problem and the problem solving process
(Steinemann 2003). This is further emphasized in Allan (2006) where he stresses
the importance of thoughtful reflection by learners to ensure that each learning
outcome is clearly described and operationalized (Allan 2006) and that conceptual
links between higher education and the labour market, in terms of the knowledge,
skills, and competencies, are clear. As graduates go to the world of work, they
should have the capacity to make decision based on complexity associated with
uncertain global realities. Atkinson (2000), also further notes that sustainability,
will not come from ‘‘ready-made solutions.’ The education system should allow all
learners to transit from one level to the other until they are 18 years of age. In
addition, a suitable structure should be flexible and provides limitless opportunities
for lifelong learning for all.

4.2.3 Minority not Taken into Consideration
Admission policies in higher learning institutions do not have a criterion for
attracting students from disadvantaged families, gender and communities which are
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underrepresented. Every individual goes through the same competitive degree
programme selection and this impacts access and equity in selection especially for
subjects such as engineering, law and science. Gender stereotypes and cultural
norms still exist in Kenya which affects selection of certain degree programmes by
women. While actual enrolments have increased, class-based disparities in access to
university education have also become apparent (Munene and Otieno 2008).
Research indicates that educating women influences many sociocultural and
socioeconomic indicators including health care, infant mortality, and reducing
population grown.

4.2.4 Challenges of Reforms and Change Implementation
There is failed systematic follow up and implementation of recommendations from
review committee leading to skepticism of the government’s will for reforms by
Kenyans. In addition, there is inadequate capacity and resources for implementation
and lack of political will to take unpopular but necessary decisions. There have
been several review and recommendations made by the taskforce formed by the
government but it is still not willing to implement hence reforms in the education
system are at a standstill.

4.2.5 Transmissive Teacher Centered Approach
The current educational system in higher learning institutions, in its present state, is
not suitable to teach sustainability, as it is a very transmissive, teacher-centered
approach with an emphasis on cognitive learning and memorization (Sterling 2002).
The process of curriculum design and development at the university level is left to
individual universities (MoE 2012a, b). In Kenya there has been the problem of
tending to emphasize on certification at the expense of education and skills
acquisition with more school-leavers and non-university graduates in labour force
hurry for university education, training and learning to boost their chances in the
labour market (Ojiambo 2009; Fortunate 2013).

Many of the activities appear to be administratively designed and implemented,
rather than being participative and inclusive of the students—thereby minimizing
meaningful, real learning opportunities. The state has little or no control over the
teaching, research and learning activities going on in the Universities. The multi-
plication of these institutions through establishment of subsidiary campuses has
meant a demand for more human power. There is therefore a shortage of academic
staff and the implication is that most lecturers are master’s degree holders with no
research and teaching experience. Hence there is a necessity for the kind of learning
that goes into the depth of things and brings about a paradigmatic shift—a shift
from a transmissive to a transformative learning model (Burns 2011; Cress 2004).

4.2.6 Focus on Present Market Needs
The current education system is focused in meeting current market needs with
higher education systems becoming like corporates (Cheserek and Mugalavai
2010). Scott and Gough (2006) comments ‘‘too close a focus on society’s present
expectations for the future—based on presently available knowledge—may have
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the effect of limiting that future, through a failure to encourage students to test or
challenge those expectations’’ (p. 93). The emphasis of economic gains at the
expense of environmental and social understanding hinders the current system from
preparing students to deal with sustainability challenges. There has been increased
faculty differentiation based on disciplinary specialization. Those in highly mar-
ketable disciplines mentioned above, have been viewed as more desirable than their
counterparts in traditional academic programs. In tandem with the perceived market
value of various disciplines, Kenya’s Nairobi and Moi Universities have instituted a
differentiated salary structure in which part-time instructors in highly marketable
disciplines are paid at a higher scale than their counterparts in disciplines viewed as
lacking in market potential. Differential pay based on discipline is one of the
leading contributors to institutional tensions thereby lowering the overall efficiency
of a university’s operations.

5 Conclusion

The paper concludes that the multiple and diverse responsibilities of higher edu-
cation are ultimately key to the well-being of Kenya, but this expanded role adds
considerable complexity and many new challenges. The transformative process of
globalization in which the national competiveness in the global arena has become
significant to the extent that it informs national policy agendas. At the same time,
globalization has had an impact on formal higher education system in Kenya. As
such, Kenya is set to profit from the opportunities and gains opened up by positive
globalization impacts on the beneficiaries.

However challenges such has unequal distribution of education achievement to
most part of population will hinder them from gaining less or even lose out in the
process of globalization as well as prepare its citizens to deal with sustainability
challenges. The Kenyan people are well aware that the achievement of Kenya
Vision 2030 depends heavily on science, technology and innovation, however, the
current education system leaves little room for development of technical education,
innovativeness and identification of individual talents. Unstoppable globalization
will oblige institutions to rethink traditional degree programmes and past peda-
gogies, so as to prepare increasingly diverse student cohorts for a borderless
economy. This can be equilibrated by setting policies so to guarantee sustainability
of globalization to ensure that everyone acquire lifelong learning education that will
enable them be capable to adopt new technologies and deal with the rapidly
changing conditions that globalization brings about.

Even so, higher education is under difficulty to meet up with growing expec-
tations, be it in regard to student statistics, preparation for educations, workforce
requirements, or economic development. As evident the resources for sustaining
these institutions are likely to decline. With all these challenges there is need to
foster education for sustainability by focusing on new models that focuses on
students experience, innovation that will guarantee that higher education keeps on
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meeting society’s needs. With a focus of a sustainable future, education in higher
learning institutions should aim at imparting sustainability values and norms
through give emphasis to collaborative efforts as well as encouraging practices that
promote sustainability. In order to deal with the complexities of globalization,
values and normative aspects of sustainability are entrenched in key competencies
that promote education for sustainability—systems thinking proposes that we
observe ourselves as a part of the environment, not detached from or ruling over
nature; engagement of stakeholders and group collaboration that encourages con-
siderate addition and representation of varied opinions; foresighted visioning that
put emphasis on equity among generations, therefore placing a significance on the
future generation needs and, finally, action-orientation which depicts the need to
weigh up our assumptions, and calls us to reflect on our actions and adjust our
choices based on changes in education system brought by globalization. The shift to
educating for sustainability might be slow but it should be followed consistently.
Educators can embark on imbedding competencies and pedagogies of sustainability
gradually, while making headway and acclimatizing to a novel way of Higher
learning education in light of shifting circumstances brought about by globalization.
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at Universities as Viewed Through
the Lens of the PROMISE Framework
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Abstract
The purpose of this article is to explore how North American business schools
integrate the concept of ‘sustainable development’ in their graduate business
curricula, how their curricula serve students’ needs for sustainability-related
knowledge and the avenues by which this knowledge is transmitted and acquired.
A ‘purposive’ sample was used—the North American business schools in Aspen
Institute’s “Top 100 ranking”, which ranks those MBA programs and business
schools throughout the world that “work to integrate the social, environmental and
economic realities of business into management teaching and research.” The final
sample was a ‘saturation sample’ made of forty schools. Based upon the term of
“education for sustainability” (UNESCO 2014), data was collected through their
Websites and from their program’ brochures. Their graduate curricula and the
content of all of their graduate courses were analyzed in order to identify
sustainability-related topics. Then, the data was sorted by category according to
the PROMISE Framework’s dimensions of sustainability (developed at MIT
Sloan School of Management and Jay 2014). The paper presents the descriptive
statistics of the programs, courses and sustainability-related topics. Then, the
implications for theory building and curriculum development, as well as ways to
achieve transferability of the results, are discussed.
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1 Introduction

The first definition of sustainability in the scientific literature was elaborated in the
1980s. It defined the term ‘sustainable development’ ̓ as development that “meets
the needs of current generations without compromising the ability of future gen-
erations to meet their needs and aspirations” (WCED 1987). Initially, the term
referred primarily to macroeconomic issues (such as government policies regarding
sustainability) and addressed mainly environmental concerns (Steurer et al. 2005).
Later, the meaning of the concept was broadened to include issues related to
corporate sustainability. Also, the concept gained two additional dimensions,
namely social and economic dimensions. These three dimensions (economic, social
and environmental) are referred to as ‘the three pillars of sustainability’ (Steurer
et al. 2005). Thus, sustainable development “became a new research paradigm in a
wide range of disciplines, from the social sciences to biology” (The World Bank
1997). Consequently, different approaches to sustainability emerged, based on the
economic, ecological, and social or holistic “interpretations of sustainability” (The
World Bank 1997). Accordingly, researchers have begun lately to emphasize the
need for “integrating social, economic and environmental issues in all societal
spheres and levels, including the corporate one” (Steurer et al. 2005).

2 Brief Review of Related Literature

To define sustainable development at the corporate level, the term ‘Corporate
Sustainability’ (CS) emerged in the early 1990s, suggesting that companies should
develop strategies that are able to make their local and short-term goals consistent
with society’s global and long-term goals (Costanza 1991). The set of the ‘three
pillars of sustainability’ (Steurer et al. 2005) at the corporate level is termed the
‘Triple Bottom Line’ and refers to all strategic initiatives of a firm that are designed
to improve its economic, social and environmental performance and to reduce the
related costs of its products and processes (Dyllick and Hockerts 2002; Steurer et al.
2005). During the same period in which these two concepts (i.e., ‘sustainable
development’ and ‘corporate sustainability’) emerged, another concept was intro-
duced concurrently in social sciences, namely the ‘Corporate Social Responsibility’
or CSR. Initially, the concept was distinct from that of ‘Corporate Sustainability’
since it made reference only to social issues, but it has evolved by including the
same three ‘pillars’ as the concept of CS (Branco and Rodrigues 2007). The
problem with the ‘three pillars’ consists in the fact that researchers did not reach a
consensus on the components of each pillar. For instance, according to Steurer et al.
(2005), the social pillar of CS should focus on the relationship between the com-
pany’s Board of Directors and its stakeholders, through an adequate processes of
corporate governance. However, according to Dyllick and Hockerts (2002), this
pillar should focus on the enhancement of social wellbeing through corporate
philanthropy. Finally, in what concerns the environmental pillar of CS, the
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researchers appear to agree on some components—such as pollution prevention and
abatement, recycling, minimizing emissions and waste, etc. Nevertheless, numerous
authors contend that “many issues remain unresolved in the field of environmental
sustainability as well” (Orlitzky et al. 2011), because many definitions of sustain-
able development “seem conceptually deficient” and “do not clarify the managerial
motives—instrumental versus non-instrumental—that should be driving environ-
mental sustainability” (Orlitzky et al. 2011).

The Higher education institutions have an important role to play in promoting
activities towards sustainable development and creating sustainable societies.
According to UNESCO (2014), education for sustainability or for sustainable
development (or ESD) is “a multi-disciplinary and multi-sectoral process of
learning how to make decisions that consider the long-term future of the economy,
ecology and equity of all communities” and building “the capacity for such
futures-oriented thinking.” The ESD “may embrace components from traditional
disciplines such as civics, science, geography and others” (Leal Filho 2009) and has
some specific characteristics (UNESCO 2006). It (a) is an interdisciplinary, holistic
and values-driven learning approach, (b) builds critical thinking and
problem-solving abilities and relies upon them, (c) has a “Multi-method” knowl-
edge transmission process and relies on different pedagogies, (d) implies partici-
patory decision-making and (e) is locally relevant.

In line with the definitions of “sustainability,” Johnston et al. (2012) explain that
the outcomes of a learning program on sustainability should comprise all the three
‘pillars of sustainability’—economic, social and environmental—and “the ways in
which they intersect.” As universities across the world continuously increase their
efforts to address sustainability, some organizations have begun to survey and rank
them according to various sustainability-related criteria. The Aspen Institute laun-
ched “Beyond Grey Pinstripes”, which ranks those MBA programs and business
schools throughout the world that prepare students for “social and environmental
stewardship” by “integrating the social, environmental and economic realities of
business in management teaching and research.” It defines four scoring categories.
They are: (a) relevant coursework (20 % of the final score), (b) student’s exposure
(25 % of the final score), (c) business impact (30 % of the final score), and
(d) faculty research (25 % of the final score).

3 Research Design and Sampling

In order to understand how North American business schools integrate the concept
‘sustainable development’ (SD) in their graduate business curricula, data was col-
lected by using the PROMISE Framework developed at MIT Sloan School of
Management (MIT and Jay 2014).

A purposive sample and more precisely a “paradigmatic case sample” (Palys
2008) was used. A case is paradigmatic when it is considered to be “the exemplar”
for a certain class (Palys 2008). Accordingly, the initial sample (the theoretic
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sample) was comprised of the 73 North American business schools (Canada and the
US) that appear on The Aspen Institute’s list (2013). The investigation began with
the best school, according to the school rankings, and then moved to the followings
schools, until the point of theoretical saturation had been reached, as this concept is
defined by Glaser and Strauss (1967). The saturation point was reached after the
37th school, but the process continued with the investigation of three more schools
to ensure that the saturation point had indeed been reached. Thus, the final sample,
which is a “saturation sample,” comprised forty North American business schools.

The graduate curriculum of each business school was scrutinized, based on data
that was collected from the school’s website and/or its graduate program brochures.
The school’s curriculum and each course description was analyzed by using the
ECA method (Ethnographic Content Analysis), which is a qualitative research
method that consists of a “reflexive analysis of documents” and it is particularly
recommended when the research purpose consists of “narrative description and
comments” (Altheide 1987). The ECA protocol is shown in Fig. 2. As the process
advances, new core categories emerge and the new concepts discovered fit into
existing categories. In the very beginning of the process, the pre-determined core
categories were the six building blocks of the PROMISE framework (Fig. 1).
However, during the process, it was decided to not limit the collection of data to the
initial core categories and to not constraint the data collecting protocol according to
some pre-determined core categories. Instead, it was decided to use a substantive
coding process and to allow all of the new core categories and sub-categories of
topics to emerge irrespective of their presence or absence in the original framework.
The entire process was paper-based.

4 Results and Discussion

4.1 Research Centers and Dual Degree Programs
in Sustainability

The results show that education for sustainability within the business schools in
North America is, indeed, “a multi-disciplinary and multi-sectoral process” (as
stated by UNESCO 2014) that is organized around specific research centers within
the business school, rather than being assigned to one school department. These
research units (fifty-nine in total) unite professors with various backgrounds
(strategy, finance, accounting, marketing, logistics and operations, business ethics,
and others) to conduct research projects and develop graduate and undergraduate
programs and courses on sustainability Moreover, 55 % of the business schools that
make up the sample developed at least one joint program and/or dual degree
program1 in SD, in cooperation with other schools within their university. An

1A credit from a single course may count toward both degrees in a joint degree program, but is
applied to only one degree in a dual degree program.
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important part of the education for sustainability (EFS) is delivered by these 39
programs (Table 1).

4.2 Graduate Programs in Sustainable Development

The results concerning the “in-house”2 graduate programs of these business schools
reveal the same pattern as emerged from the academic literature reviewed, i.e.,
corporate social responsibility (CSR) and corporate sustainability (CSD) “have
converged to very similar concepts lately” (Steurer et al. 2005). In this sense, the
education in sustainable development is delivered by: (a) graduate certificates in
SD/CS/CSR, (b) graduate programs (generally, MBA programs in SD/CS/CSR),
(c) specific concentrations in SD/CS/CSR within the graduate programs, and

Personal/Relational dimension (micro level)
(a) Personal values, attitudes and beliefs as individuals; (b) communicating and sharing 
vision; (c) inspiring others; (d) personal involvement in sustainable development; 
(e) leadership, and; others.

Organizational dimension (corporate level) - accounting for the economic cost, 
benefit, and risks of sustainability; innovating for, and with, the stakeholders
(a) Cost reduction (efficiency, productivity, waste reduction); (b) Risk management (legal, 

reputational and environmental risk); (c) Revenue growth – through innovation and product or 
service differentiation, and; others.

Market-driven dimension: voluntary initiatives (private companies and non-
profit organizations) 
(a) Regulated futures exchanges and over-the-counter markets-new tradable instruments;               
(b)  Global Sustainability indices (e.g., DJSI); (c) Sustainability accounting- voluntary standards; 
(d) Ecolabelling, and; others.

Institutional dimension: “the institutional barriers to sustainability”

Lack of regulation/ inadequate regulation and /or a normative approach to sustainability (adoption of 
explicit regulatory policy for sustainability)?

Social dimension (macro level) -“the social and human capital systems necessary for our 
business to thrive”
Human/social well-being: (a) Food and water, (b) Education, (c) Income, (d) Health, (e) Jobs, (f) Social equity, (g) 
Gender equality, (h) Voice (democracy), (i) Resilience, and others.

Environmental dimension (macro level): “the natural systems that are necessary for our 
business to thrive”: (a) Renewable resources (RR)- efficient use/restore/ accelerate the regeneration rate/ 
substitute for RR, (b) Resource prices, (c) Pollution and reducing/increasing the capacity of natural systems to 
absorb it, (d) Waste management, (e) Biosphere integrity and climate change, (f) Land system change, (g) Gov't 
Policy, (h) Pathways – technology innovation, and  others.

Fig. 1 The “PROMISE” Framework. Adapted from the MIT Sloan School of Management 2014
(MIT and Jay 2014)

2Do not include the dual degree/joint programs.
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(d) specific modules of courses, career-track and/or elective areas in SD,3 within the
graduate programs (Table 2).

Seven types of graduate programs, concentrations and/or elective areas have
been identified: (a) CSR; (b) SD and CS (sustainable development/corporate
sustainability/energy); (c) government and public policy; (d) nonprofit organiza-
tions; (e) business ethics, and (e) public health (Fig. 3).

Select the next 
business school

YES

NO

YESNO

NO
NOT FOUND

FOUNDYES

Business School X

Search for dual-degree/joint 
programs related to SD
(environmental, economic 
and/or social dimension)

Search for all of its “in house” 
graduate programs (Full-time/Part 
time/Executive MBA; M.S.; Ph.D.)

Select the program to 
analyze, search for 
curriculum and explore 
course content; classify 
concepts and develop 
categories

Search for all of the other 
graduate programs and courses 
and explore course content; 
classify concepts and develop 
categories

Does the school have 
multi-disciplinary /dual-

degree programs to 
explore?

Does the school have 
graduate programs/ 

concentrations in SD to 
explore? 

Select the program to 
analyze, search for 
curriculum and explore 
course content; classify 
concepts and develop 
categories

Have all of the graduate 
programs and courses  

been explored?

STOP
YES

NO

Has the point of 
theoretical saturation 
been reached? 

Fig. 2 The data collection protocol (Ethnographic content analysis). Source The author

3There is an important difference between a concentration of a graduate program and an elective
area within a graduate program. In the first case, the student can obtain, if he chooses so, his MBA
diploma with a concentration in sustainable development. In the second case, he or she can choose
from a number of concentrations, but “sustainable development” is not among them. However,
among the elective courses that he or she can choose, there is a specific group of courses (a
“module” or an “elective area”) on sustainable development.

40 C. Dumitriu

ferbrando@ffclrp.usp.br



4.3 Course Offerings on the Topic of Sustainability

The results show that there are 1047 courses that solely or partially focus on
sustainability and related topics,4 with an average of 26.175 courses per school.
However, these courses are taught mainly in sustainability-focused programs
(dual-degree programs and MBA programs in SD, CS, CSR, environmental sus-
tainability, business ethics, and the like) or grouped together to form a ‘concen-
tration’ or an ‘elective area’ in sustainable development within some of the graduate
programs of these schools. Typically, a business school in the sample has numerous
MBA and/or M.S. programs and a Ph.D. program, all of which have many con-
centrations (such as “Accounting”, “Finance,” “Strategy,” etc.). However, unless
students choose to enroll in a graduate program that is sustainability-focused, they
will usually be exposed to only one core course in SD. This will be a course in
Business Ethics. In some of these schools, the students who are not enrolled in a
sustainability-focused program have access to some courses in SD that are grouped
into ‘modules’ or ‘elective areas’ and are offered as electives across multiple pro-
grams. However, almost all of the other graduate courses that are taught in pro-
grams that are not sustainability-focused do not integrate sustainability-related
issues in their contents. This conclusion is not meant to be a criticism of the
approach that North American business schools have adopted to teach sustain-
ability. One must acknowledge that a student who is enrolled in a business school
and is not heavily exposed, during his graduate education to all of the main

Table 1 Dual degree programs and/or joint programs in sustainability

Dual degree and/or joint programs: MBA (Full-time; Part-time; Executive),
M.S. and Ph.D.

Number of
programs

MBA/M.S. and MBA/BS in environmental sciences (ES): M.S.
“Environment and resources”; M.S. “Environmental studies”;
“Environmental science”; “Environmental policy”; “Environmental and
land use law”; M.S. “Technology and the environment”, and others

12

Master of Public Health/MBA 9

MBA/MPA: numerous sustainability-related issues. For instance, at Stern
School of Business:
“Social Entrepreneurship; “Corporate Social Responsibility”; “Social
Impact Investing”; “Public-Private Partnerships and Hybrid
Organizations”; “Lobbying and Government Affairs”; “Complex, highly
regulated industries (e.g., Healthcare and Energy)”

9

Other programs: “MBA/Master of Social Work”; “MBA/JD- Human
Rights and Civil Liberties”; “MBA/M.S. in Business Ethics”; “MBA in
Public Management and graduate certificate in Social Innovation”;
“JD/MBA in Sustainability”

9

Total 39

Source The author

4These courses will be referred by the terms “courses on SD” or “sustainability-focused and
sustainability-related courses.

Sustainable Development at Universities as Viewed Through … 41

ferbrando@ffclrp.usp.br



disciplines of business (e.g., Finance, Strategy, Marketing, Accounting, etc.) but is
heavily exposed only to courses on sustainability will be unable to make a sig-
nificant contribution (theoretical or practical) to sustainability. However, this
approach of teaching sustainability makes it difficult for an external investigator to
assess ‘the impact,’ (i.e., the percentage of the enrolled students who are exposed to
knowledge about SD).

The classification of these 1047 courses according to the PROMISE Framework
appears in Table 3.

The PROMISE framework does not include a community-related dimension of
SD. However, 5.83 % of the 1047 courses focus on topics that are related to com-
munity development (sustainable cities; neighborhood conservation and change;
community, planning, and ethics; smart growth and sustainable community; green

Table 2 The graduate programs in sustainable development that North-American business
schools offer (“in-house”)

Type of programs Categories Percentage (%)

Graduate programs
(MBA/M.S./Ph.D.)
sustainability-focused

• Social responsibility/CSR/social
related issues: 6

• Sustainability/CS/Energy and
sustainable development: 4

• Nonprofit organizations: 2
• Public health and related issues: 4
• Business ethics: 5

21.21

Graduate certificate
programs
(sustainability-focused)

• Corporate Social Responsibility
(CSR), social innovation, social
ventures and funding: 7

• Sustainable development/CS: 8
• Nonprofit organizations: 2
• Business ethics: 2

19.2

Concentrations
sustainability-focused
within the graduate
programs (MBA/M.S./Ph.
D.)

• Corporate Social Responsibility
(CSR): 4

• Sustainable development/CS: 8
• Business ethics: 2
• Public health:7
• Nonprofit organizations: 2
• Government affairs and public policy:
3

26.26

Specific modules of
courses, career-tracks
and/or elective areas
within the graduate
programs

• Corporate Social Responsibility
(CSR): 11

• Sustainable development/CS:13
• Public health: 2
• Business ethics: 4
• Government affairs and public policy:
2

• Corporate governance and
compliance:1

33.33

The number of graduate programs, concentrations and elective areas that are
sustainability-focused: 99
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buildings; sustainable development in cities and regions; and clean water in green
cities, etc.). These issues were included in a new dimension that was named
“community-related dimension.”

About 48 % of the 1047 courses were classified into the “Organization–driven
dimension” of the PROMISE Framework. They were further grouped into three
categories. The first category, “Corporate Social Responsibility”, comprises the
courses with the following topics: (a) social enterprise and social impact; (b) social
innovation and microfinance, and; (c) the “Bottom of the Pyramid” (BOP) strategy
of the multinational corporations. The main topics of the courses included in the
second category, “Corporate Sustainability”, are: (a) sustainable development (in-
troductory concepts); (b) corporate sustainability; (c) sustainable accounting and
fraud examination; (d) corporate governance; (d) Enterprise Risk Management or
ERM, and; (e) the sustainability of each of the enterprise’s management functions
(marketing; operations; supply chain management and human resources). Finally,
the third category of courses are those on business ethics. The results show that
about 10 % of the 1047 courses and about 25 % of those included in this specific
category (“organizational dimension”) are courses on Business Ethics. Their
important weight in the curricula is the result of various factors, including the
presence of numerous research centers on business ethics in these schools (about
17 % of all of the SD research centers).

The results show that the topics related to the market-driven dimension are rather
poorly represented in the course offerings of these schools. Even though about 6 %
of the sustainability-related courses appear to deal with market-driven issues (see
Table 3), most of them deal mainly with complex, regulated industries and markets
such as mining and pharmaceutical industries, and adopt a holistic approach. There
are a few graduate courses that focus on derivatives on energy, financial instruments
meant to provide incentives for companies to reduce their greenhouse gas emission,

Fig. 3 Categories of graduate programs, concentrations and elective areas in SD/CSR and related
topics (percentage of the 99 initiatives in SD). Source The author
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voluntary methods of environmental performance certification, and regulated
futures exchanges that are sustainability-related.

Finally, the business curricula of these schools contain a large number of
graduate courses on leadership, but only 0.57 % of them focus on topics that are
related to the individual dimension of the PROMISE Framework.

The results of this study show that the knowledge of SD is transmitted and
acquired by means of: (a) theoretic courses, (b) case study analyses, (c) guest

Table 3 The distribution of the 1047 courses, according to the “PROMISE” Framework

The distribution of the 1047 courses, according to the “PROMISE” framework Percentage
(%)

1. The social dimension 16.29

S/Food 2.01

S/Poverty and social inequality 2.20

S./Democracy, advocacy, social movements, 1.34

S./Philanthropy and fundraising 1.43

S/Social justice, human rights, etc. 2.34

S/Public health 6.97

2. The Environmental Dimension 20.38

E/Environmental science—general 4.97

E/Ecology and environmental sustainability 1.43

E/Resource economics (general) 0.97

E/Water Man 0.97

E/Oil and Gas Man 1.05

E/Energy and energy efficiency 4.78

E/Clean Tech Space 1.62

E/Climate change 1.34

E/Carbon, pollution and transportation 1.15

E/Restauration, conservation 1.43

E/GIS and others 0.67

3.The organization–driven dimension 47.38

ORG/Corporate social responsibility (CSR) 15.57

ORG/Corporate sustainability (CS) 22.16

ORG/Business ethics 9.65

4. The institutional dimension public policy attempting to alleviate societal and
environment related problems

3.53

5. The market-driven dimension environmental accreditations and green labels;
social investing funds, sustainability indices and others

6.02

6. The Community-related dimension sustainable communities; smart cities,
shared—use mobility, sustainable architecture and building design; smart
public networks, disadvantaged neighbourhoods

5.83

7.The individual dimension 0.57

Total (1–7) 100.00

Source The author
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speakers for some course sessions, (d) sustainability consulting projects (SCP) and
“practicum courses,” (e) company-sponsored projects (CSP), (f) “Community
Business Projects (CBP)” and (g) “Sustainable Enterprise Speaker Series.” A
“Community Business Projects (CBP)” is usually an activity for which students
receive academic credit. In some of each schools, they are asked to solve a business
problem for a local not-for-profit organization, to design a business development
plan for their city or a marketing strategy for a social enterprise. With regard to
sustainability consulting projects (SCP) and company-sponsored projects, these are
projects for which students serve as consultants, working in multidisciplinary teams
on company-sponsored projects to solve real problems faced by various companies
in designing their sustainable strategies. Also, these schools adopted some initia-
tives called “Speaker Series.” These take the form of public sessions or graduate
courses for which students receive academic credit.

5 Conclusions and Theoretical Implications

• The PROMISE Framework developed at MIT (Fig. 1), which was used in this
study, has proved to be a very comprehensive tool that was able to collect, sort
and classify, according to its six dimensions, 94.17 % of the data. However, a
new core category emerged during the ECA process and it comprises 5.83 % of
the concepts that could not be classified according to the six dimensions of the
PROMISE Framework. These results suggest that a new dimension of sus-
tainability is about to emerge. It has been named “the community-related
dimension” and includes issues related to (a) sustainable communities, (b) sus-
tainable/smart cities, (c) shared—use mobility, (d) sustainable architecture,
(d) sustainable building design, (e) smart public networks, (f) disadvantaged
neighbourhoods, and the like.

• The market-driven dimension of the PROMISE framework needs more attention
from the business schools worldwide, who should mobilize more resources to
contribute to the advancement of knowledge on these topics (such as environ-
mental accreditations and green labels; social investing funds, sustainability
indices and others). Presently, only 6.02 % of the 1047 courses that are
sustainability-focused deal with topics that are related to the market-driven
dimension of the PROMISE Framework.

• The results of this study are in line with those obtained by many researchers who
contend that sustainability has three pillars (economic, environmental and social
pillars). In their research and teaching activities, the business schools in this
study appear to be very comfortable with the economic and social pillars,
especially at the organizational level. To be competitive in teaching and research
on the ‘environmental pillar’, they should further collaborate with other schools,
especially with the schools of environmental sciences and those of engineering,
by designing dual degree programs.
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• The business schools should improve their offerings of sustainability-focused
courses in their Ph.D. programs. Ninety four percent of all of the
sustainability-related initiatives of these schools are for Master’s or MBA
students, and only six percent of them are for Ph.D. students. Let’s remind that
there is a strong relationship between the number of Ph.D. students in a specific
discipline and the research intensity in that discipline (at the university/
national/global levels).

• The results confirm that the EFS approaches that are discussed in Leal Filho
(2009) and UNESCO (2006, 2014) are comprehensive and representative.
The EFS process that was put in place by the North American business schools
is, indeed, an interdisciplinary, holistic learning approach. Thirty four of the
forty schools that make up the sample have at least one research institute, center
or “initiative” on sustainable development and related topics (social responsi-
bility; corporate sustainability; business ethics, and; public policy). These
research units (fifty-nine in total) unite professors with various backgrounds
(strategy, finance, accounting, marketing, logistics and operations, business
ethics, and others) to conduct research projects and develop graduate and
undergraduate programs and courses on sustainability. Fifty-five percent of
these business schools have developed at least one joint program and/or dual
degree program in SD and related topics. Moreover, the knowledge transmission
process is a “Multi-method” one and rely on different pedagogies as it was
suggested by UNESCO (2006). The information about SD is transmitted and
acquired through: (a) theoretic courses, (b) case study analyses, (c) guest
speakers for some course sessions, (d) sustainability projects (consulting pro-
jects, company-sponsored projects and community—based projects), and
(d) “Sustainable Enterprise Speaker Series.”

• Finally, the results suggest that such an initiative should be locally relevant, and
address local as well as global issues as it was suggested by UNESCO (2006).
Indeed, many American business schools have developed graduate programs in
public health, but very few Canadian business schools have done so. This
difference can be explained by the particularities of the health system in each of
these two countries. In this regard, the American business schools have more
critical issues to address in their teaching and research activities than do their
Canadian counterparts. Also, some Canadian business schools that are located in
Western Canada and some American business schools that are located in Texas
have developed graduate programs that focus on energy markets with the aim of
responding to various needs (such as qualified human resources, innovative
strategies, new technologies, etc.) of specific clusters5 in these regions that
operate in the energy market.

• Like any other research, this research has its limitations. With regards to the
generalizability and transferability of results, one can say that most of the results
are transferable to other contexts or settings, although others need to be adapted.

5Porter (1998) defines clusters as being “geographic concentrations of interconnected companies
and institutions in a specific field.”.
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For example, the percentages in Table 3 will be different for a school of engi-
neering. However, if such a school want to develop graduate programs in
sustainability, it will need to include some topics in business, and Table 3 will
provide a good starting point for such an initiative. Also, it is important to note
that all of these schools are located in Canada and the United States. The specific
institutional and cultural characteristics in North American countries should be
considered by researchers who want to apply these results in different political,
institutional and cultural contexts.
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The Role of Non-academic Staff
in Designing the Green University
Campus

Eglė Katiliūtė, Živilė Stankevičiūtė and Asta Daunorienė

Abstract
A designing of a green university campus in a sustainable university requires a
deep involvement of all stakeholders, including non-academic staff.
Non-academic staff has an authority and power to make decisions for and
against sustainability initiatives, hereby its role is of high importance, especially
when universities act in a market economy. The paper analyses the case of a
university and describes how non-academic staff perceives its role in designing
of the campus based on a sustainable university approach. A special focus is
given to various aspects: from integration of sustainability into university’s
strategy and infrastructure processes to non-academic staff perception and
initiatives for designing of the green campus. Analysis of the interviews with
non-academic staff helps to identify problems and raise possible solutions for
green campus development. Finally, some proposals which may be undertaken
by universities in order to advance towards becoming more sustainable are
outlined.
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1 Introduction

Given the ascribed role of Universities in a society and prevailing environmental
and sustainability challenges, Universities are coming under increasing pressure to
engage with and respond to climate change and other sustainable development
issues and associated risks and opportunities. Because of their particularity the
universities play a crucial role to a sustainable future, they are major catalysts
towards ‘sustainable societal patterns’ (Lozano et al. 2013). They are expected to be
the engines and innovation centres for sustainable development through teaching
and learning, research and knowledge transfer (Osmond et al. 2013). As regards
teaching, universities are educating “future leaders” (Cortese 2003; Geng et al.
2013; Lozano 2006), who will make decisions against or for sustainability on
political and organizational level. Through research activities universities can
become sustainability innovators (Wright and Wilton 2012) focusing on solving the
issues related to people’s desire to improve their life and the limitations imposed by
the nature. Thereby, universities have a responsibility to society concerning the
issue of sustainability (Lauder et al. 2015; Boyle 2004).

More and more universities commit themselves to sustainability: some decla-
rations have been signed (Yuan et al. 2013; Arroyo 2015); some assessment and
reporting tools were proposed for identifying best practices, spreading experience
and measuring progress towards sustainable university (Arroyo 2015). However, in
spite of proposed guidelines, sustainable development could still be considered to
be a radical innovative idea in the universities (Lozano 2006). Trying to overcome a
complicated meaning of sustainable development, some universities choose a
“step-by-step” strategy and start from an environmental sustainability dimension.
For many universities campus “greening” is often the first step towards sustain-
ability (Townsend and Barrett 2015; Müller-Christ et al. 2014). To meet this
challenge university needs to have a participatory approach, to involve all uni-
versity stakeholders groups. The role of university’s non-academic staff becomes
more influential, especially in designing of campus, as universities operate in new
managerial culture and free market economy. Accordingly, this paper analyses the
case of a university and describes how non-academic staff perceives its role in
designing the campus based on a sustainable university approach.

2 Theoretical Framework

2.1 Green University Campus

The complexity of sustainable aspects implies that universities choose the envi-
ronment aspect as the most predominant to demonstrate the commitment to sus-
tainable development (Wright 2010; Wright and Horst 2013). Fonseca et al. (2011)
also argue that a key sustainable development issue is an environmental focus.
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Conceptualizing universities as ‘small cities’ reveals their impact on the environ-
ment. According to Bernheim and Garrett (2003) universities are an integral part of
the automobile-intensive, high-consumption, waste-intensive global landscape. In
terms of waste generation, water and electricity consumption and heating, univer-
sities can be compared to complex buildings like hospitals and mega hotels
(Alshuwaikhat and Abubakar 2008).

Different authors underline various dimensions of green campus initiatives
(Table 1).

As it can be seen in Table 1, the initiatives reflect approaches the organizations
could follow. According to Tan et al. (2014), from the perspective of hardware,
campus “greening” is related to energy conservation and carbon reduction in the
operation of campus infrastructure, while from the perspective of software, it
encompasses development and spread of green humanity and talent cultivation
regarding sustainability.

Faghihi et al. (2015) highlight demand side and supply side approaches and two
campus “greening” initiatives: energy efficiency and energy conservation. A de-
mand side approach is related to people’s behaviour modification, whereas a supply
side approach deals with the use of efficient technologies.

2.2 Responsibilities for Green Campus

One thing is to implement campus “greening” initiatives through a set of oper-
ational and/or management solutions and another thing is to take a responsibility
towards supporting of implemented and implementing of new initiatives. There
are generally two approaches to incorporate green campus initiatives within
universities: top-down and bottom-up (Beringer 2007; Yuan et al. 2013).
According to Brinkhurst et al. (2011), there are many top down initiatives which
were successful in planning, policy making, and regular assessment of sustain-
ability, as they were supported by the resources provided by the administrators.
The authors note that university administrations are powerful agents initiating a
change in the university. In the context of sustainability policies, majority of
institutions agree that responsibility for sustainability should take an institution as

Table 1 Dimensions of green campus initiatives

Authors Dimensions

Alshuwaikhat and
Abubakar (2008)

Green buildings; green transportation; campus preservation

Vaughter et al. (2016) Waste; energy; transportation; building design, biodiversity, water
use and food services

Tan et al. (2014) Hardware perspective (infrastructure construction and operation);
soft perspective (green humanity)

Faghihi et al. (2015) Demand side approach (people’s behaviour modification); supply
side approach (the use of efficient technologies)
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a whole (Vaughter et al. 2016). However the difference between the decision-
making structures of higher education institutions and other enterprises leads to a
unique set of roles and responsibilities (Clarke and Kouri 2009). Success of
campus “greening” initiatives depends on leaders, who can propose a solution
horizontally and vertically and link responsibilities between different faculties,
departments, functions and administrative sections (Egri and Herman 2000;
Neumann and Neumann 2000; Lee and Schaltegger 2014; Disterheft et al. 2012).
Bottom-up approach in green campus development includes coordination and
innovation of every department operations and management in university campus
area, requires the joint participation of teachers and students, and, if necessary,
raising of awareness.

2.3 “Greening” Campus Barriers

The literature focuses mainly on the barriers behind the introduction of sustain-
ability initiatives (Alshuwaikhat and Abubakar 2008), incorporating of environ-
mental management issues (Jabbour et al. 2013) or generally coping with changes
(Lozano 2006), however the same barriers are of high importance for university
campus “greening” (Table 2).

As it can be seen in Table 2, moving to top-down and bottom-up barriers, a
distinction can be drawn between institution’s role and personal attitudes. Gener-
ally, institution’s role is one of the most important sides expected to influence the
integration of green initiatives. Brinkhurst et al. (2011) also found that ineffective
initiative’s design influences a factor for setting up of campus sustainability prac-
tices. Similarly ineffective initiative’s design related to the lack of institutional
knowledge and skills of navigating bureaucracy comes up from the bottom-up side
of view.

Table 2 “Greening” campus barriers

Authors Barriers

Arroyo (2015) Lack of leadership; budgetary constraints; deficient
organizational structure; inertia and resistance

Brinkhurst et al. (2011) Top-down (institution barriers—the lack of institutional
knowledge and skills); bottom-up barriers (personal attitudes)

Verhulst and
Lambrechts (2015)

Barriers related to the lack of awareness
Barriers related to the structure of higher education
Barriers related to the lack of resources

Evangelinos et al. (2009) The provision of information and acquirement of knowledge
The level of participation and cooperation from the
members of a community
The existence of limitations due to the organizational
structure of the university
Financial constraints
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Moreover, some researchers (Cansino et al. 2011; González et al. 2012; Egging
2013; Soares et al. 2015) emphasized the need to address attention to technological,
market organization, information and behavioural barriers.

2.4 Overcoming “Greening” Campus Barriers

The reduction of energy consumption in buildings depends on users’ habit, that’s
why universities should raise the environmental awareness within campus com-
munities (Dahle and Neumayer 2001) or even involve staff in decision making
(Brinkhurst et al. 2011). Alshuwaikhat and Abubakar (2008) state that in order to
ensure a more sustainable campus, universities should implement university
Environmental Management System, to stimulate participation, and to promote
sustainability in teaching and research activities. As stated by Horhota et al. (2014),
in order to deal with the lack of engagement, university has to communicate the
importance of sustainability better. These authors also pointed out that financial
concern barriers could be minimized by the creation of some funds. Barata et al.
(2011) offer for university campus to establish a laboratory to test and implement
new strategies leading to reductions in infrastructure costs and less negative impacts
on the surrounding areas. Also a university needs to develop a set of indicators to
measure a progress of campus “greening” operations.

3 Methodology

To select appropriate information for this research, a qualitative research strategy,
the case study design (Eisenhardt and Graebner 2007) within interview method was
completed. The research was carried out during October–November 2015. Data
were collected through in-depth, in-person interviews conducted at the University,
Lithuania (hereinafter LitUniversity). The interview sample constituted of 6
non-academic staff representatives chosen by criteria of whether they would have
the knowledge necessary to be able to answer the questions. The interviewees were
therefore non-academic staff who dealt with environmental and operational activ-
ities on a daily basis, such as heads of administrative departments, IT managers,
property managers, services managers. All non-academic staff representatives were
professionals working in the LitUniversity administration for more than 5 years.
Their age ranged from 39 to 49 years old.

Each interview lasted 30 min on the average (ranging from 18 to 45 min) and all
of them were recorded and transcribed. Qualitative data were analysed by coding
and categorising the responses into major conceptual areas.

Four main themes were covered during the interview: (1) the concept of green
and sustainable university and meaning of being green, (2) green campus initiatives,
(3) roles and responsibility, (4) barriers and how to overcome it.
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4 Results

4.1 The Concepts of Green and Sustainable University
and the Meaning of Being Green

The interview results reveal that non-academic staff links the concept of green
University with the environmental approach; investments to green initiatives; green
procurement and healthy work environment.

Concerning the environmental approach, the ecology was highlighted: “green
university follows work principles of ecology, keeps certain values. For me green
means ecological” (R1). Making no difference between high education and any
other single sector of society, the same attitude was shared by another member of
non-academic staff: “for green university or enterprise all these green things
related with ecology are important” (R3). Another aspect of environmental
approach was expressed through resource saving and waste management. Some
non-academic staff perceived green university as a university, which “conserves
natural resources first” (R6) or “reduces amount of waste” (R5), hereby green
university is “conserving, rational and aimed at more efficient activities” (R4).

Regarding investments to green initiatives, the respondents considered univer-
sity as a green if university institutionalizes a commitment to “greening” by
“putting directions and investment row in the strategy” (R3). Investments were
conceptualized in the form of financial resources, whereas: “green things are
related to <…> investments, which save energy costs” (R3) and in the form of
human resources, because green university “devotes administrative resources”
(R1).

Green university pursues green procurement and “buys recycling paper, energy-
saving light bulbs and assesses other possibilities” (R5). One more association of
green university was related to a healthy environment through minimizing the
negative impact of university activities on human health, whereas green university:
“pays attention to safe work environment” (R6).

Non-academic staff provided a clear and different understanding between a green
and sustainable university. Sustainable university is “responsible to future gener-
ations, to its community and society” (R6), whereas green university: “is the part of
sustainable university” (R1).

As regards the meaning of being green, there was no uniformity among
respondents in their answers. Following the normative approach, one interviewee
spoke of moral side and indicated three aspects why it is relevant for university to
be green: “in the name of earth. In the name of reducing the use of resources. In the
name of reducing the consumption without limits” (R5). Another respondent fol-
lowed a “social contract” approach, treated a university as having a specific mission
and responsibility to society with regard to sustainability: “The University itself, as
an institution, in accordance with its mission, has to be enlightened, as a start-up in
the whole of our community, to show good example” (R6). According to the
pragmatic approach, the meaning of being green was maintained by attitudes, that

54 E. Katiliūtė et al.

ferbrando@ffclrp.usp.br



“In carrying out green initiatives, the University saves its resources, improves the
environment and the impact of the environment on human” (R5) or “Being green is
important for infrastructure, it allows conserving the environment and resources”
(R4).

Non-academic staff highlighted that being green is important to external stake-
holders. Acknowledging that “being green is one of the attractiveness features of
university” (R6), the university uses communication strategies in order to “inform
the society what we are actually” (R2). It seems that the non-academic staff sees the
“green” “label as a marketing tool”, because “for us it is important that “green”
plays in the market” (R2). Some respondents also mentioned internal stakeholders
as beneficiaries. This included some thoughts that being green is relevant “for
people who work at university” (R6). The link between being green and staff
motivation was revealed alike: “working in green university serves as motivation
for employees” (R2).

4.2 Green Campus Practices (Initiatives)

Participants of this research revealed wide range of green campus practices. Mainly
these practices are reflected on energy efficiency, energy conservation and solid
waste management.

The university applies a supply side approach by using “recycled paper, energy-
saving light bulbs” (R5) or “recycling waste” (R1). However, a demand side
approach was revealed by some non-popular decisions made by non-academic staff
in order to change the community’s behaviour. As an example—reduced parking
places in campus, delivered sustainable mobility plan, installed more covered places
for parking of bicycles.

Non-academic staff perceives that university “greening” is a continuing process:
“Greenness does not appear in a day or a year, this is a long-term process, which
should be proved with evidences” (R3).

4.3 Roles and Responsibilities of Non-academic Staff

Everybody agreed that the main responsibility of university campus “greening”
belongs to a top-level management: “The primary responsibility lies with the top
level management who draws the strategy” (R3). Non-academic staff underlines the
need for institutionalizing of green activities within university campuses as strategy
provides clear directions for the way the university can promote and achieve
sustainability.

However, the participants of this research pointed out the importance of sharing
responsibility as well. The demand of involvement of more stakeholders was
stressed as follows: “every employer should be responsible” (R2) and “an employer
and student have to feel responsibility” (R2). Further, the respondents mentioned
the specific responsibility of mid-level managers: “mid-level managers should be
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responsible not only in the administrative structure, but over all units as well. We
speak about horizontal level”. (R2). One of the respondents stressed out the con-
temporary coordination role of green campus projects: “it could be a green pro-
ject’s tutor—the one who awakes people when they sleep and gives them the
incentive to act” (R5).

Non-academic staff spoke about a voluntary responsibility, which is not related
to orders and punishments: “Responsibility should come from internal needs and
motivations, instead of the instructions” (R2). The commitment of all community
was also highlighted: “one person will do nothing if it ever strikes the wall” (R5).
Another aspect was related with being an example for followers, as many of
non-academic staff underlined personal contribution to green campus activities.
According to one of the respondents, the position obliges: “Rector, vice-rectors
have to become green, to become agents of idea” (R1). Another participant high-
lighted that “mid-level managers need to perceive the standpoints by themselves”
(R4). Hereby, two approaches (top-down and bottom-up) to incorporate green
practices within university were identified: “it should be on two levels—coming
from the head to the bottom, and staff awareness must reach the manager—from
bottom to top” (R6).

Each representative of non-academic department showed some practice to the
contribution of university campus greening. As an example they provided following
aspects: “We are responsible for all university implementing projects which should
match the sustainability principles” (R6) and “We clarify by communicating the
availability of procurement initiator to buy green products” (R5). However, these
examples reflect fragmented and functional role of non-academic staff; it lacks of
holistic and systemic approach to campus greening.

4.4 Barriers

The lack of financial resources is the red line issue at the university. In the light of
the complex finance management, university meets a twofold challenge. First, the
budget is limited and the implementation of majority of activities needs some
financial support: “we feel the lack of financial resources. Today university has a
million places, where to spend money” (R4). Secondly, the market determines the
price difference: “the price of ecological goods is much higher than of non-eco-
logical ones” (R6). Such difference limits the possibility for the university to
implement green activities: “we could order green cleaning services, but the price
for green cleaning is plus 30 %” (R1).

Due to the relatively long lifespan of university campus infrastructure, non—
academic staff mentioned another barrier related to campus old infrastructure: “you
will not become green especially when you have old buildings”. (R4)

As regards to conservationism or unwillingness to change, the
self-consciousness and people’s way of thinking play a crucial role. According to
one respondent: “green is the attribute of an individual” (R1), another respondent
stresses employee’s way of thinking: “it is not mine, it belongs to the state” (R4).
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Following this attitude means, that: “electricity can be burned all night long, all of
the computers can be switched on, you can print as much as you want” (R4).

Non-academic staff emphasized the lack of relevant and complete information
concerning to the meaning and the importance of green campus activities: “maybe
the top-level management understand, but these things are not communicated
down” (R2). This situation reveals some weakness of internal communication,
when strategic decisions are not delivered top-down.

The lack of awareness is one more barrier for green campus. Education is very
important—the university has a mission to provide knowledge not only to students,
but to employees as well. Education influences the attitude of staff and leads to: “the
changing habits” (R1).

4.5 How to Overcome the Barriers

Non-academic staff identified some directions in order to overcome the barriers for
green campus—mostly mentioned directions are internal communication, staff
education, employees’ consciousness and budget for green campus activities. One
of the respondents has agreed that “only through human interaction and their
awareness, sharing their ideas we can learn about green ideas” (R5). According to
another participant “the consciousness of people and communication provided by
administration” (R6) could rise the popularity of green activities. The third
respondent stressed that: “the activity plan, appointed employees and budget for
implementation of activity plan” (R2) are the main means for overcoming the
campus “greening” barriers. These results reveal that barriers reflect tools to
overcome barriers and vice versa. This situation is really challenging for the uni-
versity, especially for policy makers and its implementers.

5 Discussion

According to Lozano (2006), some universities confuse a sustainable development
with the environmental aspects. This insight is consistent with Wright and Wilton
(2012) findings—some respondents relate sustainable university just to the envi-
ronmental sustainability. The results of the research done by the paper authors do
not support the previously mentioned findings: non-academic staff of LitUniversity
clearly perceives a difference between a sustainable and green university.
Non-academic staff emphasizes green label not only as an image format, but also as
a tool for employees’ welfare creation.

The practices identified during the research are in line with the practices iden-
tified in the scientific literature, for example: long-standing comprehensive campus
plan (Koester et al. 2006); energy saving and solid waste management (Geng et al.
2013). Nevertheless, non-academic staff is brave to implement unpopular decisions,
for example, to decrease the number of parking places.
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The research results support the statement that the lack of designated respon-
sibility for sustainable actions is common issue among universities (Horhota et al.
2014; Wright and Wilton 2012). In other words, non-academic staff feels not
responsible for coordinating changes and argues that the power lies elsewhere else
(rector, vice-rector, students).

Financial barrier being the most often mentioned by the research respondents is
consistent with the findings of Wright and Wilton (2012) and Wright (2010). This
allows stating that limited available funding restricts green campus initiatives.
Moreover, non-academic staff of LitUniversity treats the prices deference between
eco-friendly products and services as one of the irrationality striving for sustain-
ability. That corresponds to Horhota et al. (2014) research, as staff members con-
sider the cost of eco-friendly products to be a major barrier to using them.

The research also reveals the lack of relevant and complete information. This
barrier is in line with the insight that management personnel tend to have little
communication across stakeholders within their institution (Clarke and Kouri
2009). As the attitude influences actions, Wright and Wilton (2012) emphasize the
difficulties arising when facing people with different views. The research findings
provide the lack of common understanding and this also represents barrier for
“greening” campus.

The research findings support the notion that overcoming the barriers is complex
process due to its duality: hardware and software changes could be implemented
(Horhota et al. 2014). In order to explain how universities could overcome free
market barriers further studies are needed.

6 Conclusions

The research results reveal that non-academic staff makes difference between green
and sustainable university concepts emphasizing that greening is only the first step
to sustainability. Non-academic staff emphasizes the added value of being green;
moreover they can prove and justify the campus “greening” importance to internal
and external stakeholders.

The dominant perspectives of greening campus initiatives are related to hard-
ware and supply side approaches. That could be confirmed by the following green
campus practises: waste sorting system, energy efficiency and energy saving pro-
grammes, sustainable mobility plan. However, the activities encouraging entre-
preneurial creativity or demonstrating that “greening” campus can produce a
tangible return on investment are missed.

In terms of non-academic staff role, the fragmented functional understanding
was identified. Moreover, common understanding and shared responsibilities are
missed. The main responsibilities are devoted to the top management or to the
community as a whole; not accepting that non-academic staff has to have coordi-
nating role in designing the green university campus. This could be explained that
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non-academic staff lacks the environmental management awareness and treats it as
a secondary issue.

The study results reveal that non-academic staff explores barriers to campus
“greening” based on their personal experience. The barriers identified by respon-
dents mainly represent two different approaches of campus greening barriers. The
demand side approach barriers are the lack of relevant and complete information
and the lack of awareness. The supply side approach presents the lack of financial
resources and old campus infrastructure. Although addressing barriers to campus
“greening” requires creative actions, non-academic staff, unfortunately, proposed
only general means, such as sharing the ideas. This implies that non-academic staff
has vague perception of their role in how to embed green humanity and strengthen
the staff commitment towards designing the green campus as an institutional pri-
ority. Aiming to move from discrete successful projects towards the systematic
transformation of university campus greening it is necessary not only to institu-
tionalize best practises to strategical documents but also to ensure the behavioural
change of non-academic staff in their day-to-day activities.
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Abstract
In order to reach organisational sustainability goals and to comply with increasing
regulatory requirements, organisations such as universities have to decide which
measures will be best suited to attain these goals. An accepted approach is to base
these decisions on an assessment of hard facts that consider the effectiveness and the
(financial and technical) feasibility of eachmeasure. In this paper it is argued that the
subjective user perspective (i.e. of staff members affected by these measures) is a
third aspect that should be considered when evaluating the suitability of
sustainability measures. Adding the user perspective will gain insights into the
acceptance of potential measures and into the positive influence on users’ attitudes
and behaviour. In addition, not accepted measures or measures that are given low
priority by users will hinder the implementation and success. This paper presents a
three-part evaluation process of applied environmental management approaches
such as the “eco-mapping” approach to collect environmental data on office spaces
and combining these findings with the results from personal interviews with staff
members occupying these office spaces. Based on the gathered information, it is
possible to map different measures against the three dimensions—effectiveness,
feasibility and acceptance—in order to prioritize their usefulness.
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1 Introduction

There is a window in the laboratory of this building, where the rain comes in, and no one
seems to be interested in this – but they are distributing blue bins for the paper trash. There
seems to be something wrong when it comes to prioritization of measures. When I look at
this, I think: Do you know what? With your stupid sustainability you can jump in the lake!
(University Staff Member, Personal Interview, April, 2014)

When universities strive to become more environmentally sustainable organi-
sations, officials and involved researchers are often excited. But, as can be seen in
the quotation above, not all members within an organisation might share this
enthusiasm. Reactions such as this demonstrate how measures implemented in
order to reach sustainability goals1 can have a negative impact on staff working
within organisations. It may then negatively influence the attitudes of employees
and in the long run their support when it comes to reaching the set goals. In
addition, their individual attitudes and corresponding behaviours may influence
other co-workers and a negative social norm may evolve from this.

In this article it is argued that the subjective user perspective is an important
aspect that should be considered in addition to other more objective aspects when
evaluating the suitability of environmental sustainability measures. Adding the user
perspective into the environment management process will bring insights into the
acceptance of potential measures and into the positive influence on users’ attitudes
and behaviour. The relevance of participation in the field of sustainability at uni-
versities has been highlighted in recent works (e.g. Disterheft et al. 2012, 2015;
Govindarajulu and Daily 2004) and different approaches have been introduced to
integrate users into sustainability processes. For example, by generally paying
attention to human resource factors such as trainings, communication and
empowerment (e.g. Sammalisto and Brorson 2008; Daily and Huang 2001) or more
specifically by integrating all stakeholders into the setting up of an environment
management process (Tinker and Tzoulas 2015). This article follows the call of
Disterheft et al. (2015) to increase the body of research on participation within the
context of sustainability implementation at universities—with a focus on practical
ideas how to conduct participatory processes.

In the following, theoretical background information is presented regarding the
three dimensions underlying the environment management process—effectiveness,
feasibility and acceptance—in order to illustrate their relevance. In the second part of
this article, a case study is reported, which includes all three aspects when evaluating
the suitability of sustainability measures. Based on the results some conclusions are
drawn on how the user perspective can be implemented as a third dimension.

1Goals for sustainable development can be defined regarding the economic development, social
development and environmental protection (c.f. United Nations 2002). These dimensions can be
described as the three pillars of sustainable development (United Nations 2005). The
environmental dimension of sustainable development as one pillar focuses on the negative
human impact on the improvement of ecosystem services. The example described in this paper
focuses on this environmental dimension.
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The outcomes of related projects will be highly relevant not just for the refur-
bishment of public real estate (such as universities, schools, ministries, further
public authorities) but also for a large number of companies. Beginning in 2017,
companies of public interest (e.g. banks) with more than 500 employees will be
obliged to publish detailed sustainability reports (European Parliament 2012). If
embedded in a strategic concept the affected companies should be able to realize
various synergies by combining Energy-Audit and sustainability reporting
(Baumgärtler and Popovic 2015).

1.1 Effectiveness/Performance Perspective

Within the context of environmental management systems such as the
Eco-Management and Audit Scheme (EMAS—c.f. European Parliament 2009)
organisations intend to improve their performance by reducing their environmental
impact.2 Therefore environmental relevant aspects within operational processes are
evaluated to identify an organisation’s current state and areas for improvement
(German EMAS Advisory Board at the Federal Ministry for the Environment,
Nature Conservation, Building and Nuclear Safety). In a second step, derived
environmental measures contribute to the organisation’s overall performance. Thus,
the effectiveness of an improvement measure can be assessed by its contribution in
improving the organisation’s overall environmental performance. Since the last
update of the European Regulation six areas (Energy Efficiency, Material Effi-
ciency, Biodiversity, Water, Waste and Emissions) have been determined to present
the environmental performance (European Parliament 2009).

1.2 Feasibility/Technical and Economical Perspective

Within the framework of EMAS, environmental aspects are part of an
Input-Output-Analysis including all environmental relevant areas listed above. The
evaluation of operational processes and subsequently the identification of areas for
improvement and improvement measures are based on data that are collected during
frequent review processes covering all environmental aspects. In a first step, an
organisation’s improvement potential is assessed focusing primarily on the effec-
tiveness of measures.

When reviewing proposed improvement measures in a second step to discover
improvement potentials, technical and economic feasibility tend to be the main
criteria besides the effectiveness of the measure. On the one hand, the ease of
implementation, implying a simple technological integration into the current system
without major changes, indicates the preferability of a measure. On the other hand,
a low investment combined with high effectiveness such as significant energy or

2With EMAS organizations take a proactive approach to improve their environmental performance
(c.f. European Commission (2015a).
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(raw) material savings, leading to tangible cost savings over time, also indicates the
preferability. The projected outcome aims at the dimension of economical
sustainability and is a main driver for organisations to invest in energy efficiency
measures to reduce operating costs.

According to the evaluation of an organisation regarding the environmental
impact and potential for improvement in the six fields, these two dimensions can be
both considered to prioritize measures. As such high potential areas can be iden-
tified to significantly improve the performance while showing a high level of fea-
sibility and effectiveness. However, this common method, when applied within
organisation’s environmental management systems, provides little attention to those
affected by the measures and the effect it has on their behaviour.

1.3 Acceptance/User Perspective

In order to understand and predict pro-environmental behaviour, such as preserving
energy at the office, various theories have been developed. One frequently used
approach is the Theory of Planned Behavior (Ajzen 1991). It starts with the idea that
(planned) behaviour is best explained by behavioural intention, which is mainly
determined by three variables: attitudes, social norms, and (perceived) behaviour
control. This theory views humans as rather rational beings which intend to
demonstrate behaviours they believe will aid them in reaching their goals (=attitudes).
However, humans are also “social animals” in a sense as they take into account how
significant others may perceive their behaviour (=social norms). Humans conform to
expectations of others in order to prevent being excluded by their social environment.
A third important predictor is perceived behavioural control, meaning that humans
will not attempt to reach the (seemingly) impossible but focus on actions within their
area of control. Apart from a wide range of empirical support, this theory has also
been tested for the prediction of pro-environmental behaviour, e.g. in a study
investigating behavioural intentions at the workplace (Greaves et al. 2013). In this
study, the three predictors accounted for 46–61 % of the variance in behavioural
intention regarding various pro-environmental behaviours (e.g. switching the com-
puter off when leaving the desk).

In a meta-analysis by Bamberg and Möser (2007), the Theory of Planned
Behaviour was extended by the implications of the Norm-Activation Model
(Schwartz 1977). According to this model, moral norms (in addition to social
norms) are an additionally relevant predictor of behavioural intentions. This has
already been demonstrated in the field of pro-environmental behaviours, such as
energy conservation (Black et al. 1985). Taken together, these models presume that
individual attitudes and social as well as moral norms are important determinants of
pro-environmental behaviour. Any action that would negatively influence these
variables would also have a negative impact on corresponding behaviour at the
workplace as well as outside. Thus, by choosing and implementing measures in
order to reach sustainability goals in organisations, one needs to be aware of the
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acceptance of these measures on an individual (attitudes) as well as on a group level
(norms). This is why it is necessary to include the user perspective as a third
dimension, when deciding on which measure to implement in order to reach
organisational sustainability goals.

Besides the importance of individual attitudes and social norms, there is a third
aspect that makes the user perspective worth exploring. Resource allocation pro-
cesses (the implementation of certain sustainability measures can be seen as such a
process, i.e. a limited resource, money, is spent on one or more measures) have long
been known to be strongly influenced by the perceived fairness of such allocations
(i.e. distributive fairness) and the perceived fairness of the process of this allocation
(i.e. procedural fairness). In the case of the implementation of sustainability mea-
sures, procedural fairness should be especially important. The perception of an
individual that a certain process is fair triggers many favourable attitudes and
behaviours toward the organisation implementing this process, independent of the
outcome of the process. This well-researched phenomenon is called the
“fair-process-effect” (Folger 1977) and has been shown in many domains of social
life (c.f. Colquitt et al. 2013). Effects of favourable perceptions of procedural
fairness include a more positive attitude toward the organisation implementing the
process, higher compliance to the rules and regulations in the organization, more
corporate citizenship behaviour, stronger endorsement of organisational goals and
higher productivity (Colquitt et al. 2013). Additionally, previous research has
shown that perceptions of low procedural fairness lead to negative attitudes toward
the company, low endorsement of organisational goals, low rule compliance, etc.
(Colquitt et al. 2013). All these effects occur regardless of the person’s impressions
about the actual long-term outcome of the process (in this case the actual sus-
tainability measures). Therefore, making the process of the implementation of
sustainability measures fairer should result in more positive perceptions of and
behaviours towards the implemented measures.3 But how can we render a process
fair? Previous research has identified different aspects that make processes fairer,
such as transparency, consistency and accountability. However, the single most
influential aspect seems to be the opportunity to state ones’ own opinion (Folger
1977). Voicing ones’ own ideas and attitudes, regardless whether this leads to the
desired outcome or not, makes people see a process as more fair.

Combining this with the above-mentioned fact, that asking people about their
attitudes and social norms helps to predict their future behaviour, the mere process
of asking people should also have a positive effect on their perceptions of the
measures resulting from the process of identifying suitable sustainability measures.

In the following part, a case study is presented that investigated the three aspects:
effectiveness, feasibility and acceptance, at the Hochschule für Technik Stuttgart
(University of Applied Sciences).

3Fairness should not only be installed in order to increase the social aspect of sustainability, but
also in order to increase acceptance and effectiveness of environmentally relevant measures.
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2 Case Study at the Hochschule für
Technik Stuttgart (HFT)

The presented case study is a part of an ambitious project at the HFT called “EnSign
—field laboratory for climate-neutral city campus”. The project has been estab-
lished to pursue the state government of Baden-Württemberg’s goal to build a
largely carbon-neutral state administration by 2040 (Landesregierung
Baden-Württemberg 2012).

With a mix of protected historic buildings, post-war constructions as well as new
buildings, the building stock of the HFT is highly heterogeneous. The campus
contains numerous classrooms, work and service rooms, computer centres, a
cafeteria, laboratories, external firms. With more than 4000 students, technical and
office employees, academic staff and professors, the user group of the campus is
also very heterogeneous. When it comes to sustainable measures that will lead the
goals of a “campus energy master plan”, the different building requirements must be
taken into account as well as the users who will have to live with it.

The presented case study had the aim to identify measures with the highest
potential to reach set sustainability goals. The described approach can be separated
into three different steps: The first step had the goal to identify general areas in the
organisation with high potential to reach sustainability goals. The second step tried
to identify potential measures in the one selected area based on the dimensions
effectiveness and feasibility. The final step was the integration of the user per-
spective regarding the identified measures and to discuss the potential of the
measures based on these results.

2.1 STEP 1: Identification of the Relevant Areas
for Sustainability Goals

2.1.1 Environmental Impact
The overall target is to improve the organisation‘s performance by setting sus-
tainability goals. As such the effectiveness is measured within EMAS core areas
(see Table 1) and provides information on the organisation’s inputs or

Table 1 EMAS core indicators and performance

Key areas Input or impacts Performance

Energy efficiency Total direct energy use/Total renewable energy use 5495 MWh/30 %

Material efficiency Annual mass-flow of different materials used 15 t of paper

Water Total annual water consumption 7994 m3

Waste Total annual generation of waste/Total annual
generation of hazardous waste

121 t/under 20 kg

Biodiversity Land use 13,440 m2

Emissions Total annual emissions of greenhouse gases/Total
annual air emissions

609 t CO2
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environmental impacts that can be analysed by correlating the results to the
organisation’s size. The greater the observed improvement within the key areas, the
more effective the preceding measure.

Once the performance has been evaluated, areas for improvement need to be
identified that indicate the field of action, and build the basis for deriving measures
in the respective field.

2.1.2 Potential for Improvement
When identifying areas for improvement, the environmental management process
starts with a primary environmental review which includes the visit of all of the
organisation’s building areas and the collection of environmental relevant data. In
the case of the HFT, the EMAS EASY concept (European Commission 2015b) was
applied that consists of an eco-mapping process. The mapping of the organisation,
in terms of location and internal processes in order to identify its environmental
aspects, resulted in 1100 findings illustrated in Table 2. Findings contained infor-
mation on environmental relevant locations on the campus and their potential for
improvements regarding energy efficiency, waste management, resource use, soil
protection etc. For subsequent reviews, the HFT developed an EMAS-smartphone
app showing the findings on electronic floor plans and to be used by personnel to
include more individual information (Fridrihsone and Kettemann 2015).

As part of the evaluation process within EMAS EASY, the common method
“FLIPO” (Flow, Legislation, Impact, Practices, and Opinions) was applied. During
this part of the process the collected data supported the evaluation of the organi-
sation’s operational processes. Most weighted assessment criteria of the FLIPO
concept are the legal aspects regarding a work process and the processes’ envi-
ronmental impact. These evaluation criteria are followed by the frequency of
energy/material flows as well as the evaluation of the applied technical practices.
A further criterion was the opinion of experts of the corresponding operational
process that was integrated as well.

2.2 Results Step 1 (Identification of Environmental Field
with Highest Impact/Potential)

The results of the evaluation are summarized in Fig. 1. The illustration shows the
evaluation of the university’s environmental impacts from its operations and
measures the potential for improvements within the environmental fields.

Table 2 Summary of the results of the eco-mapping (1100 findings)

Energy Efficiency (e.g. defects, energy losses, suggested replacement) 35 %

Safety/Soil Protection (e.g. potential threats, heath issues) 27 %

Waste Management Issues (e.g. hazardous materials, recycling issues) 22 %

Water Utilisation (e.g. defects, water losses, suggested improvements) 8 %

Emissions (e.g. local emissions, CO2-Emissions) 8 %
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Based on these results, the HFT selected the field of “energy efficiency” for the
following step, given the high potential for improvements and the significant
environmental impact expected. Therefore, different energy efficiency measures
were analysed in step two.

2.3 STEP 2: Identification of Potential Measures to Reduce
Energy Consumption

Two representative buildings (out of 9) were chosen to be investigated. They were
chosen given both will undergo major renovations in the near future. As such, there
was a feasible opportunity to implement some of the suggested measures, which
would also increase the willingness of the staff to participate as interview patners in
step 3. In one building (Building 3) 43 people have their offices, while in the other
(Building 4) 50 people do.

Fig. 1 Evaluation of the organisation’s current state

Table 3 Standards evaluation and priorities of improvement measures

Effectiveness Feasibility Priority

Hand dryer Low Medium
(High technical, Low financially)

C

Lighting retrofit Medium Medium B

Thermostat office High High A

70 T. Bäumer et al.

ferbrando@ffclrp.usp.br



As part of the implementation of the environmental management system at the
HFT, a variety of measures had already been assessed (see Table 3 for selected
examples) regarding effectiveness and (technical/economical) feasibility. The ret-
rofitting of the lighting systems shows for example technical barriers (limitation to
make architectural adjustments) regarding effective measures to improve it.
Although overall electricity consumption could be significantly reduced, these
measures were given medium priority since they also required more individual and
local solutions. Hand dryers on the contrary are simple to replace. However,
investments relative to the outcome conclude an unfavourable improvement mea-
sure. Programmable digital thermostats in offices were rated with a good technical
and economic feasibility and reduce the energy consumption significantly, thus
indicating the preferability of this measure. However, from experiences with
thermostats in lecture rooms, some problems already appeared. Users of lecture
rooms individually attempt to adjust room temperatures depending on sunlight
level, number of occupants or sitting location that affect the perceived temperature.
The only adjustment room users can make is opening windows for fresh and cold
air, which causes the thermostats to provide more heat to keep the room temperature
level. Audits have shown that the interference by users results in windows that stay
open until the next user group arrives later in the day or even the next day while
thermostats attempt to maintain the intended room temperature.

2.4 Results Step 2 (Selection of Planned Measures)

Installing 24 efficient hand dryers for building 3 and 4 requires an investment of
26,376 EUR while the overall energy consumption will be reduced by only 0.02 %.
Despite the technical feasibility being considered high, the result is still a measure
of low priority (C).

An investment of 96,110 EUR on lighting retrofits in 40 lecture rooms, with a
medium ease of implementation, improve the energy efficiency performance of the
university by approximately 0.92 % and results in a measure of medium priority
(B). An investment of only 9,415 EUR on programmable digital thermostats in
offices for the two buildings with the ease of implementation being very low,
improve the energy efficiency performance of the university by approximately 15 %
and result in a measure of high priority (A).

From the examples mentioned above, we can learn that improvement measures
that are evaluated as effective still can be found ineffective during reviews and
audits. Furthermore they can even result in an increased resource use and costs.
Simultaneously, users may be dissatisfied with sustainability initiatives and per-
ceive it as a loss of comfort and autonomy. Decisions are usually made based on the
hard facts alone and do not incorporate user’s behaviour or the acceptance for
planned changes. When disregarding the user perspective, actions may remain
ineffective or the potential for improvements is not exhausted due to prevailing
consideration of hard facts during the decision making process. Thus, this per-
spective was integrated in a final step.

So Tell Me What You Want, What You Really Really Want 71

ferbrando@ffclrp.usp.br



2.5 STEP 3: Evaluation of Measures from the User
Perspective

It was decided to use qualitative interviews in order to assess the evaluation of the
selected measures. We employed a set of questions as a guideline, thus following a
semi-structured approach and making the interviews comparable but also open to
individual input. The qualitative approach was chosen because there was little
knowledge concerning the environmental attitudes and behaviour of staff within the
organisation. It was also hoped that participants would give a more detailed eval-
uation of their attitudes compared to an alternative quantitative approach.

In order to prepare participants for the interview, they were asked to fill out a
diary three days prior to the actual interview. In this diary they had to document
some of their energy consumption and energy saving behaviour. The reason for this
diary was to make people become aware of the topics that were to be addressed
during the interview.

The interviews took place in the offices of the respective participants given the
main topic was “energy use at the office” and it was also convenient for participants.
The interviews, lasting from 30 to 60 min, were all conducted by the same inter-
viewer. The interviews started with questions regarding the position and working
routine of the participant, followed by the subjective evaluation of the atmospheric
environment in the respective office and how it could be improved. The main part of
the interview concerned questions about energy usage, waste of energy and pos-
sibilities to decrease energy consumption. Participants were asked to evaluate dif-
ferent methods promising to decrease energy usage, including the measures in focus
(hand dryer, lighting retrofit, and thermostat in offices). The interview closed with
questions about the attitudes towards environmental consciousness.

It was planned to draw a sample of 10 participants for each of the two buildings,
thus reaching 20–25 % of total staff. In order to gather as many different views as
possible regarding the topic of energy consumption, different target groups were
included in the sample design: Professors as well as other employees, men and
women, and—most importantly—participants from each floor within each building.
Within each sample group, participants were selected randomly from a list of all
employees and then contacted by phone/email in order to set a date for the inter-
view. Due to some not being able to participate, the final sample consisted of N = 7
interviews (building 3) and N = 6 interviews (building 4), respectively. In the end,
the total sample consisted of N = 13 interviews, which is about 15 % of all staff in
these two buildings. Gender was equally distributed, but only a few of the partic-
ipants were professors (N = 4). There were participants for each of the four floors
of the two buildings, with the exception of the ground floor in building 3.

The next section presents the evaluation of the three measures from the users’
point of view. Two of the measures meet broad acceptance by the interviewed staff
members but the third one is seen far more critical. See Table 4 for an overview.

At first glance it seemed that hand dryers were not positively evaluated by users.
Staff members often reported that using toilet paper to dry off their hands instead of
using the installed hand dryers. However, the problem seemed to be the specific
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hand dryers installed in the building. Most bathrooms were equipped with out-dated
hand dryers that did not work well and also too few were installed, thus displeasing
staff members. Generally, hand dryers were very much desired, but only the newer
generations. Acceptance of this measure was generally very high.

Lighting retrofit was also very positively evaluated, i.e. to use LED technology
in the lecture halls (and offices), but only if the demands of staff members would be
heard when it comes to selecting the light colour, interior design and dimming
functionalities. Here some members doubted this would be the case. Acceptance for
this measure is thus on a medium level.

The third measure was programmable thermostats in offices. Despite the fact that
some of the interviewed people have already made positive experiences with
programmable thermostats in their private households, the vast majority saw no
need to use these in their professional life. Most of them expected an additional
effort with programming these thermostats. Due to the need for regular replacement
of batteries and the programming efforts, it appears the majority of the staff did not
want upgraded thermostats in their offices. They feared that this would increase
their workload and tighten their flexibility regarding working hours. This measure
was not accepted at this stage.

3 Discussion and Outlook

In the reported case study three steps were used in order to identify potential
measures to reach sustainability goals in an organisation. In the first step, by using
the FLIPO method, energy efficiency was identified as an area with high potential
for improvement as well as area for high environmental impact. Specific measures
from this area were derived and evaluated in a following second step, based on the
dimensions efficiency and feasibility. This led to a rank order of these measures
suggesting “thermostats in offices” as a measure with high priority and “hand
driers” as a measure with low priority. In a concluding third step, staff members of
selected buildings were asked to evaluate these measures, which added a new
dimension to the process.

Table 4 Evaluation of improvement measures including the user perspective

Effectiveness Feasibility Priority Acceptance

Hand dryer Low Medium
(High technical, Low financially)

C High

Lighting retrofit Medium Medium B Medium

Thermostat office High High A Low
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According to objective evaluations, hand dryers were not a very effective and
also comparably expensive measure. However, staff members would highly
appreciate this measure, since it would not only reduce energy consumption (at least
to some amount), but also increase comfort. It might, thus, be an effective measure
to be implemented, because it would positively affect the attitudes of staff members,
especially when it comes to the whole process of making the organisation more
sustainable in the future. If the whole project and its outcomes were seen in a
positive light, staff members were more likely to support it, even if less pleasant
measures were to be implemented in the future. The overall acceptance would rise.
This measure could, thus, be used as an “admission ticket” for the overall process.

To install programmable thermostats in offices seemed to be an effective measure
based on objective evaluation, especially due to relatively low costs. Staff members
would have the opportunity to program the heating system according to their
individual demands. Some staff members were also already used to these ther-
mostats from their private homes. Surprisingly, there was little support for this idea
for their offices. Staff members feared that programming would be a hassle (re-
ducing comfort) and would reduce their flexibility, e.g. when they wanted to work
late some days and start early on others. Even though acceptance was low for this
measure, it does not mean that it is unacceptable per se, but, before implementing it,
concerns of staff members have to be heard and addressed.

Regarding the third measure (LED lamps), a comparably costly measure, there
was some doubt regarding the possibility to find acceptable lighting settings for all
staff members. An additional problem arose due to the demand for dimmable
lighting. This would cause additional costs, thus decreasing the economic feasibility
of this measure.

To conclude, by taking the view of staff members into account, evaluation of
measures became more differentiated, but also somewhat more diverse. For
example, the dimension of increased comfort showed to be relevant to users when
evaluating selected measures. Generally, this underlines the necessity to include the
voice of staff members before implementing any of the suggested measures. By
giving them a voice during the decision process, acceptance for this measure might
rise. This aspect is especially relevant for organisations with low turnover rates,
such as a state university. But even for organisations with high turnover rate,
employers would only have to be asked once during the process of decision making
– whenever a new process for other measures start, this might be necessary again.
This could be done, as suggested in the presented case study, by using qualitative
interviews as a viable way to reach staff members and to gain a differentiated and
deep understanding of their perspective. Qualitative interviews are though also
time-consuming. One might think about other ways to assess user evaluations in an
organisation in addition to or as an alternative to qualitative interviews. Quantitative
online interviews for example are a rather efficient method and could prove to be
successful if kept to an answer time of 5–10 min. Perceived anonymity could
increase the honesty of the answers, but dropout rate has not been tested so far.
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4 Conclusion

Through a case study, it was demonstrated that it is worthwhile to integrate the user
perspective when evaluating potential sustainability measures. Using a bottom-up
participatory approach does not only assist in identifying measures that are accepted
by users (e.g. hand dryers), but also to gain ideas in how to overcome barriers that
hinder acceptance for other measures (e.g. thermostats in offices). In addition,
potential drivers could be derived based on relevant motives of staff members (e.g.
need for comfort). Taking this information into account would, in the long run,
increase the commitment to and support for the overall process at an organisation
trying to reach certain sustainability goals. In addition, the risk of resistance
regarding chosen measures and the general environment management process is
reduced (c.f. Tinker and Tzoulas 2015). It is, therefore, suggested to integrate the
user perspective into any planning process that (directly or indirectly) affects users.
It is beneficial to integrate the user perspective at an early stage and continuously
e.g. into EMAS instruments such as HFT’s EMAS-App for staff members
(Fridrihsone and Kettemann 2015). This would also lead to higher acceptance
within organisations and also outside by positively influencing users’ attitudes.
The EMAS process at the HFT will be complemented accordingly in the future.
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Strategic Performance of Sustainable
Campus Development: Case Study
of a Multi-campus Tertiary Institution
in a Highly Dense City of Asia

Simon Leung and Artie W. Ng

Abstract
Tertiary institutions around the world have attempted to embrace sustainability
in their campus development. Complementary initiatives are made to uphold
social responsibilities to the community and the environment. Such campus
development could nurture a culture whereby the stakeholders are able to learn
about effective ways to enhance sustainability. Hong Kong, as a global financial
center in Asia, has developed initiatives to support sustainable development in
both public and private sectors. Through case study of a tertiary institution with
multiple campuses in Hong Kong, a strategic approach to develop a sustainable
campus is revealed. This study looks into a leadership-driven method reinforced
by comprehensive policy, multi-disciplinary team, technological infrastructure
as well as a detailed implementation plan. A framework for strategic
performance of sustainable campus is constructed to illustrate allocation of
resources accompanied by knowledge gained from the main campus that
facilitates learning among the affiliated campuses and their communities.
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1 Introduction

Sustainable campus development has gained momentum among tertiary institutions
in advanced economies, particularly in North America and Western Europe, in the
past decade. Such a trend has been extended into Asia Pacific. Hong Kong, as the
global financial center of China, has been adopting pertinent international
approaches and standards in the course of maintaining its international competi-
tiveness and relevance. With respect to sustainability, its government recognizes
that a sustainable future for the city requires a public policy to promote a balance
between economic and social developments with adequate conservation of the
environment. As a highly dense city with high rises, its various economic sectors
are encouraged to collaborate to achieve a level of sustainability.

Top tertiary institutions in Hong Kong have recognized such imperative
development on a global basis and taken initiatives to facilitate programs of sus-
tainability as an integral part of their institutional development strategy. The eight
government-funded institutions formed the Hong Kong Sustainable Campus Con-
sortium (HKSCC) in 2010 and signed a declaration with a statement of the fol-
lowing principles: “(i) the importance of climate change and sustainable
development for the universities’ core mission of research, teaching, and knowl-
edge exchange; (ii) the ethical obligation of educators to provide students, as the
future leaders and decisions makers of society, with a thorough understanding of
the nature of environmental, social and economic sustainability challenges; the
opportunity for universities to serve as models within the community; and their
responsibility to work across the community to forge appropriate solutions”
(HKSCC 2016).

This Chapter aims to provide an example of a structured plan and implemen-
tation of a campus sustainability initiative by one of the eight government-funded
tertiary institutions based in Hong Kong, China—The Hong Kong Polytechnic
University (PolyU) and its systematic approach to extend such initiative across its
multiple campuses for achieving a sustainable built environment. Building on a
dynamic strategy model, it suggests a range of resource allocation processes that
exploit the existing intellectual capital for sustainability performance that embraces
contributions by both staff and students who spend their daily lives on campus. An
interactive, dynamic process among these stakeholders with timely monitoring and
reporting of adopted indicators is considered to be important for the institution to
sustain this movement for campus sustainability.

Utilizing a case study method, the author illustrates how complementary efforts
driven by a leadership-driven policy and strategic involvement of key stakeholders
would facilitate progress in sustainability performance. In particular, the leadership
of the institution aspires to raise awareness for sustainability among the stake-
holders facing increasingly challenging issues with environmental sustainability.
Such awareness could turn into competence through programs of activities as well
as education and learning on campus.

78 S. Leung and A.W. Ng

ferbrando@ffclrp.usp.br



2 Sustainable Campus Development as a Global Initiative

Sustainable campus development has been growingly a global phenomenon as
tertiary institutions being the cradle of the intellectuals are looked upon when
tackling the challenges for the world’s sustainability. In the past couple of decades,
collaboration among tertiary institutions around the world appears to have gained
momentum on sharing knowledge about sustainability performance. Shriberg
(2002), particularly, pointed out the benefits of cross‐institutional assessments,
including “identifying and benchmarking leaders and best practices; communi-
cating common goals, experiences, and methods; and providing a directional tool
to measure progress toward the concept of a sustainable campus”. It is advocated
that assessment tools would help identify attributes of a sustainable campus, sug-
gesting importance of measurability and comparability, including eco‐efficiency,
processes and motivational elements that are meaningful to stakeholders. Through
sustainable development, tertiary institutions around the world have aspired to
generating pertinent knowledge while creating positive impact on the development
of competencies and awareness about sustainability (Rieckmann 2012).

Prior studies have also revealed various efforts by tertiary institutions to develop
sustainable campus and education among advanced economies. For instance,
Adomssent et al. (2007) provided empirical evidence from Germany on successful
development of transdisciplinary techniques for sustainability in higher education
institutions. Further, it highlighted the need to establish a level of collaboration
among sustainability activists within universities as well as of the significance of
higher education policy and administration (Adomssent et al. 2007). In Canada,
Helferty and Clarke (2009) reported that students are able to lead various types of
campus climate change‐related initiatives with support granted by key campus
stakeholders as they are empowered to take up a variety of leadership roles in such
initiatives. Youth engagement is frequently found positive in a range of activities
from socialization to influencing the decision makers. Looking into the experience
of promoting sustainable development in UK, Lozano (2010) revealed that it is
effective to incorporate sustainability concept into curricula that is more balanced,
synergistic, trans-disciplinary, and holistic perspectives, in comparison with a tra-
dition of “compartmentalization, over-specialization, and reductionism”.

In the U.S., White (2014) unveiled that plans for campus sustainability among
tertiary institutions are rather diverse; nevertheless, it is found that environmental
issues are considered most significant in these plans whereas social equity aspects
are treated as the least. As campus operations would typically gain more attention
than the academic or administrative aspects, the experience in the U.S. urges that
campuses would take a campus-wide approach in developing their sustainability
plans jointly with their stakeholders (White 2014).
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3 Sustainable Campus Development in Asia

As the region of the fastest economic growth in the world, Asian nations face
challenges of maintaining a steady pace of economic development and modern-
ization, while maintaining a quality living environment being deteriorated by pol-
lution (Westphal et al. 2013). Such concerns are increasingly noticeable on a global
basis with the recent attention to mitigating the impacts of climate change. It is
inevitable that Asian nations are expected to take a share of such responsibility and
accountability. In response to such concerns, it is articulated that the Asia‐Pacific
region could offer various innovative initiatives in education about sustainable
development so as to strengthen understanding about the dimensions of sustain-
ability (Ryan et al. 2010). As the region continues to follow such a global trend, a
systematic development approach in the education sector via strategic integration
within the tertiary institutions is advocated. These nations could harness a national
approach in order to reinforce their local initiatives (Ryan et al. 2010). With such an
approach, tertiary institutions could incorporate education about sustainable
developments in higher education curricula while emphasizing collaboration with
external stakeholders.

Given the traditional guardian culture of the East, a strategic initiative directed
from the senior, authority of a state or an organization is considered instrumental for
successful implementation. With an initial top-down approach, Nomura and Abe
(2010) revealed the significance of the initiatives taken by the Government of Japan
in enhancing education about sustainability. It is also observed that leadership
development for sustainability among senior management of Japanese tertiary
institutions is the key for continuing and strengthening such efforts (Nomura and
Abe 2010).

In a recent study, Wu et al. (2015) further delivered an empirical study about the
current state of sustainability education in Asia. Their study points out that there is
an opportunity for interdisciplinary integration despite the current imbalance among
the sustainability courses offered by business, science and engineering schools. It
suggests that Asian universities could further their international connection while
promoting actively about sustainability education via their websites (Wu et al.
2015).

4 Strategic Approaches for Performance of Sustainable
Campus

Development of sustainable campus is a concept that has been actively converted
into implementations throughout the recent years. There are noticeable challenges
for tertiary institutions to ensure that such implementations are going to be
endurable and sustained over traditional mindsets (Lozano 2006). To deal with a
number of associated challenges, Adomssent et al. (2007) emphasized that a sys-
temic approach is very much needed to support collaboration during
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implementation, namely organizational management, research, teaching, so as to
create necessary strategic relationships and synergies. In a recent study, a number of
key factors were identified by James and Card (2012) for contribution to envi-
ronmental sustainability with reference to the experience of several institutions:
(i) green campus operation measures; (ii) campus administration; (iii) organization,
and leadership; (iv) teaching, research, and service; (v) campus‐wide actions and
activities; (vi) institutional assessment of campus sustainability measures; and
(vii) established methods for overcoming barriers.

Another study has in fact revealed that a key challenge for programs on sus-
tainable campus around the world is about maintaining the institutional momentum
while progressing after the initial takeoff (Wiek et al. 2014). It is similarly chal-
lenging for an institution to address this issue by reinforcing program coordination,
integrating learning from the past, monitoring and evaluating impacts, as well as
developing relevant training programs for both faculty and students. To deal with
these issues, Too and Bajracharya (2015) have developed their 6-P framework for
community engagement composed of evaluating psychological needs, physical
facilities, personal motivations, public perception, price mechanisms and pertinent
policies. Their case studies of two universities’ sustainability projects illustrate that
the framework could be applicable to various university communities (Too and
Bajracharya 2015).

5 RBV and Dynamic Strategy for Sustainable Campus
Development

Considering tertiary institutions being organizations that need to formulate their
own strategies for development and growth, their effective utilization of resources
for their sustainable campus development cannot be underestimated. With a
resource-based view (RBV), Penrose (1959) long pointed out that a firm needs to
optimally allocate resources to facilitate their growth and development through a
dynamic process. A static framework however would not be as effective in enabling
a strategy for nurturing incremental performance. Nonetheless, one should realize
that strategic decisions are made incrementally rather with multitude of significant
decisions at various levels within an organization (Bower 1970). For sustainable
developments, one may deploy the lens of emergent strategy, as explored by
Mintzberg (1978), who suggested the importance of observing the interaction
between an organization and its external environment. Further, an emergent
strategist would examine the convergence of intelligence and actions from multiple
sources as they integrate into a kind of pattern.
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The criticalness of RBV was reinforced by Barney (1991) through studying
about how business entities in an industry manage to perform more successfully
than the others. Strategy formation and implementation is remarked as an ongoing,
never-ending, integrated process requiring continuous reassessment and reforma-
tion (Markides 1999). Rugman and Verbeke (2002) also noted the significant
implications of RBV for the study of strategic management as organizations need to
continue to develop its business system in order to improve performance over time.
A recent study on dynamic resource management among new ventures also reveals
a dynamic model of strategy and performance so as to underpin a trajectory of
development (Ng et al. 2014).

To facilitate effective development of sustainability initiatives for an organiza-
tion, it is critical to implement certain management control and performance
measurement mechanism. As studied by Dai et al. (2013), sustainability issues can
be embedded in the management control system to operationalize firms’ corporate
social responsibility (CSR) objectives and strategies. Such CSR activities can be
categorized into a so called “Strategic CSR agenda” in which a belief system and
interactive uses of management control system can be effective in facilitating the
selection and implementation of Strategic CSR programs (Dai et al. 2013). With
respect to measuring performance on sustainability of an organization, a sustain-
ability performance scorecard is advocated for measuring past performance as well
as evaluating existing programs and plans in place (Ng and Nathwani 2012).

6 Framework

As suggested by Adomssent et al. (2007), a systemic approach is viewed critical to
seek supporting collaboration, strategic relationships and synergies for sustainable
campus implementation and development. With reference to RBV and pertinent
literature review, a framework of dynamic strategy and resource allocation for
sustainable campus development is illustrated in Fig. 1. It demonstrates the inter-
relationship between leadership-driven strategy, a committee for implementation as
well as programs of activities for sustainable campus (James and Card 2012). The
involvement of both internal and external stakeholders is particularly crucial for
their participation in day-to-day operations and education about sustainability.
Overall, an interactive process of planning and performance monitoring is neces-
sary for enhancing a continuous improvement mechanism for sustainable campus
development.

Referring to the key factors contributing to environmental sustainability as
identified by James and Card (2012), Table 1 highlights the main strategic initia-
tives as well as programs of activities that require allocation of resources for
implementation.
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7 The Case in Point

Hong Kong, as a global financial center in Asia, has developed initiatives to support
sustainable development in both public and private sectors. Through case study of a
tertiary institution with multiple campuses in Hong Kong, a strategic approach to
develop its sustainable campuses is revealed. Yin (2009) noted that the case study
methodology can be adopted in a number of situations to explore new knowledge of
organizational, social, political, and related phenomena. This case study strategy is
adopted as there is no requirement on the control of behavioral events but rather a
focus on contemporary events.

This case study aims to look into a leadership-driven method reinforced by a
tertiary institution’s comprehensive policy, multi-disciplinary team, technological
infrastructure as well as a detailed implementation plan. Building on a framework
for sustainable campus development, it attempts to illustrate that knowledge gained

- Planningfor operations
- Resource allocation

Leadership-driven 
Strategy

Committee for 
Implementation

Strategic Initiatives and Resource 
Allocation into Programs of Activities

Internal and 
External 

Stakeholders

- Regular reporting on performance

- Long -term strategic planning
- Policy and procedure developments
- Monitoring and evaluating

performance

- Overall performance review and  
feedback - Participating in 

pertinent 
activities

- Feedback with 
innovative 
ideas

Fig. 1 Framework of strategic performance for sustainable campus development. Source The
authors

Table 1 Strategic initiatives
for environmental
sustainability (Adapted from
James and Card 2012)

Main Strategic Initiatives and Related Activities
• Teaching and research activities

• Green campus administration and operations

• Campus development initiatives

• Knowledge transfer across and outside campuses

• Overcoming barriers through continuous improvement
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from the main campus is leveraged for learning among the affiliated campuses and
their communities. Multiple sources of evidence, such as various publicly available
documents, guidelines and reported, have been collected, reviewed and analyzed.
Performance indicators initially adopted to help measure and evaluate sustainability
performance over time have been looked into and revealed as well.

7.1 Hong Kong as a Sustainable, Global Financial Centre
of China

Hong Kong is an international city full of high-rise buildings. Indeed, almost 90 %
of its electricity consumption is building-related. There is a policy by the govern-
ment to improve the city’s energy efficiency so as to reduce greenhouse gas
emissions from the power generating facilities that utilize fossil fuels by promoting
energy efficiency in buildings. The government also strives to enhance the quality
of the living environment through a range of activities, including active planting,
effective maintenance and preservation of trees in connection with vegetation
programs. The objective is to enable improvement in urban greenery, to extend
green areas, as well as to increase quality greening opportunities among various
public work projects.

The concept of green building has been actively put into practice through
integration into the design of government buildings. Besides implementing
greening at ground levels, there are plans in place to expand the greening areas in
government buildings, such as roof greening. Since 2001, the government has
instituted projects for featuring roof greening designs into some of the new gov-
ernment building projects. Furthermore, the government has also introduced ret-
rofitted roof greening to the buildings where appropriate. Roof greening has
provided additional green spaces, enhanced cityscape and effective heat insulation.
When applied on a large scale, it can attenuate urban heat island effect as well. In
addition, vertical greening has been adopted in some government capital works for
improvement of the site amenity and air quality in the area. These green building
features have been introduced to schools, hospitals, offices, community centers, etc.

To attain the targets set in its policy, Hong Kong has formulated a range of
strategies aiming to enhance the collaboration among the greening efforts by both
the public and private sectors with community participation in promoting envi-
ronmental sustainability. Some of these initiatives undertaken include active
planning and greening programs. The Council for Sustainable Development was
established in March 2003 to promote sustainable development in Hong Kong.
Seeking inputs from different stakeholders in the society, it has a mandate to
facilitate community participation in the promotion of sustainable development in
Hong Kong through various means and to promote public awareness and under-
standing of the principles of sustainable development.
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7.2 PolyU’s Governance, Leadership and Policy
for Sustainability

As a public university funded by Hong Kong’s University Grants Committee
(UGC), The Hong Kong Polytechnic University (PolyU) has its main campus
located in the center of a populated city with over 20 largely inter-connected
buildings. These buildings provide facilities for classrooms, laboratories and other
complementary academic facilities, such as sports, recreational and catering facil-
ities, as well as student hostels and a multi-purpose auditorium. In addition, the
Hong Kong Community College (HKCC) is a self-financed post-secondary insti-
tution established in 2001 under the auspices of PolyU offering a portfolio of
associate degree and higher diploma programs. Programs and courses offered by
HKCC and its affiliated institutions—School of Professional Education and Exec-
utive Development (SPEED) that offers top-up degrees are conducted on Hung
Hom Bay Campus and West Kowloon Campus. PolyU as a whole is known as the
largest government-funded tertiary institution in Hong Kong with over 32,000
students.

Under the PolyU’s Principles of Governance, Social Responsibility is deter-
mined to be one of the four principles for the operations and development of the
tertiary institutions.1 Such a principle is considered in alignment with sustainable
campus development. Over the past decade, The Hong Kong Polytechnic
University (PolyU) has developed mechanisms to integrate sustainability principles
into campus operations, developments and programmer curricula, in particular, to
promote sustainability through knowledge transfer to the community.

To facilitate commitment to campus sustainability, the leadership of the insti-
tution has conveyed openly through various communication channels, including
public speeches and strategic plans. PolyU has now instituted Sustainability Policy
to set out the guiding principles for achieving sustainable excellence and nurturing
environmental awareness in future generations. It pledges to uphold sustainability
values through by sustainability practices, advance knowledge of sustainability and
achieve excellence in sustainability.

7.3 Campus Sustainability Committee

As announced by the Senior Management in November 2011, the Campus Sus-
tainability Committee (CSC) was formed to engage in promoting sustainability in
planning, development and operations of the campus environment and facilities.
Other sustainability initiatives in education, research and community service
activities are intended to be developed by CSC. Inviting senior members of PolyU,
including the Vice Presidents, Faculty Deans and Heads of Departments, CSC
directly reports to the President of PolyU on campus sustainability issues.

1These four principles are: (a) Academic Freedom and Autonomy, (b) Transparency and Public
Accountability, (c) Performance, Ethics and Professionalism, and (d) Social Responsibility.
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Through CSC, a number of programs of activities for sustainable campus have
been launched in supporting specific strategic initiatives. Table 2 summarizes the
major strategic initiatives of CSC and its corresponding programs of activities that
require allocation of resources for implementation by PolyU.

Further, between 2006 and 2012, a number of sustainable campus initiatives
have been taken with noticeable milestones. Back in 2006, PolyU was committed to
the Carbon Reduction Charter initiated by the Environmental Protection Depart-
ment of the Government. It subsequently joined the Hong Kong Sustainable
Campus Consortium in 2010 before setting up its CSC in 2011 and issuing its
Sustainability Report in 2012.2

7.4 Multiple-Campus Environment and Complementary
Infrastructure

Further, there are a number of green-initiatives at PolyU’s main campus through
infrastructural development embedded within its buildings. For instance, it has
incorporated features, such as public green area, water-cooled chillers installed on
building roofs as well as solar-photovoltaic system on roof (see Figs. 2, 3 and 4).

Both Hung Hom Bay (HHB) and West Kowloon (WK) campuses have adopted
the Sustainability Policy of PolyU which was first implemented on the main

Table 2 Programs of activities

Strategic initiatives Programs of activities that require allocation of resources

Teaching and research activities Embedding sustainability concepts and practice into
teaching (such as General University Requirements),
scholarly and research activities

Green campus administration
and operations

Compliance with relevant environmental laws and
regulations and remain vigilant against the possibility of
negative environmental consequences through “reduce,
reuse and recycle”

Campus development initiatives Assessing the environmental, socio-economic impact of
campus development initiatives, incorporating sustainable
design and construction features into infrastructure

Knowledge transfer across and
outside campuses

Building a knowledge sharing platform for sustainable
global community, encouraging all members of the
University to participate in sharing knowledge and
achievements derived from research efforts and good
practices

Overcoming barriers through
continuous improvement

Applying a mechanism of continuous review and
evaluation with a view to improving sustainability
performance

Source CSC and the authors

2PolyU commissioned Hong Kong Quality Assurance Agency (HKQAA) to conduct an
independent verification of its 2011/12 Sustainability Report.
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Fig. 2 Public open space and green area. Source Hong Kong Polytechnic University (2012)

Fig. 3 Water-cooled
Chillers. Source PolyU
2011/12 sustainability report

Fig. 4 Solar-panel Roof.
Source PolyU 2011/12
sustainability report
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campus. Back in 2008, recognizing the unique green features of the HHB Campus,
the Professional Green Building Council in Hong Kong granted the Merit Award
(New Construction Category) to HHB Campus recognizing the outstanding green
design of the campus building. For instance, a Sky Garden was part of the green
features embedded into the building to enable a common area of green living within
a highly dense, vertical environment (see Fig. 5). In fact, the campus was notice-
ably the first educational building in Hong Kong which has been awarded such an
exceptional rating. The WK Campus, on the other hand, was selected as one of the
six finalists for the WAN Education Award 2009 organized by World Architecture
News (WAN), a leading architectural media organization.

Complementing the development of green infrastructures, PolyU has initiated
programs of activities that involve participation of students in sustainable devel-
opment projects. For example, it has launched a Green Lifestyle Series to encourage
students to develop creative ideas for green living (see Fig. 6).

7.5 Adopting Performance Measurement

During the initial planning and development, relevant performance indicators were
adopted to extract quantitative data for year-to-year analysis in the past years. As
provided in the 2011/12 Sustainability Report released by PolyU, a range of
environmental performance data over the previous four years. The purpose was
mainly to monitor the consumption of energy, water and materials as well as the
amounts of waste disposed and collected for recycle. Such reported data would
enable both internal and external stakeholders to look into areas of further
improvement on a continuous basis for reference. Appropriate resource allocation
for implementation of improvement programs can be formulated upon evaluation of
such performance indicators.

Fig. 5 Sky Garden at HHB campus. Source CPCE, PolyU
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To provide specific performance measurement, detailed analysis of recyclable
waste materials by type were provided from 2008/09-2011/12 (Fig. 7). This
detailed analysis enables better understanding about the source of the waste
materials for potential reduction in the future. With respect to data on carbon
emission, an analysis on carbon emission per GFA (ground floor area) was also
produced in the report for comparison of annual performance (Fig. 8).

Fig. 6 Green Lifestyle Series
Poster. Source CPCE, PolyU

Fig. 7 Analysis of recyclable waste materials. Source Hong Kong Polytechnic University (2012)
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8 Concluding Remarks

Through the case study of PolyU, this Chapter articulates the approach adopted by
the tertiary institution in Hong Kong in facilitating sustainable campus operations
and development that embraces its embedded infrastructural characteristics,
on-going efforts for sustainability, as well as the complementarity of tangible and
intangible assets as critical resources. PolyU’s multiple campuses represent the
uniqueness of this institution that is built within a highly dense city with limited
land and spaces where its architectural and common-area design is optimized under
such physical constraints for incorporation of innovative green features.

Fig. 8 Analysis of carbon emission. Source Hong Kong Polytechnic University (2012)
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Nevertheless, similar to the approach adopted by overseas tertiary institutions
(Adomssent et al. 2007; James and card 2012), PolyU has adopted a systematic
approach to engage stakeholders for its sustainable campus initiatives. Similar to
other institutions in Asia, PolyU has made use of a leadership-driven approach with
development of policy and mandates enhanced by formation of a committee taking
on wisdom of various campus stakeholders of multiple-disciplines (Nomura and
Abe 2010; Wu et al. 2015). It demonstrates that a tertiary institution can be driven
to engineer performance and innovation for sustainability through adequate campus
planning and effective execution.
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Abstract
In order to promote sustainability in higher education institutions, different
sustainable campus awards have been established to foster best practices and
encourage networking among universities. However, the impact and engagement
with the awards have not been similar especially between developed and
developing countries. This paper reviews the major sustainable campus awards
on two fronts; the coverage of different dimensions of campus sustainability and
the spatial distribution of award winners. It also examines the impacts of the
awards within the local context of Saudi Arabia as a case study of developing
countries. The findings show the gap in the aspects covered by these awards and
the spatial distribution of winners. This paper concludes with recommendations
on how to improve both the engagement and networking of these award bodies
with higher education institutions and the coverage of campus sustainability
awards in developing countries.
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1 Introduction

Sustainability, widely acknowledged as an ultimate goal of human endeavors
around the world, is not an end point but a continuous process of ensuring envi-
ronmental protection and uplifting the quality of life for the present and future
generations (Barlett and Chase 2004). It is based on the realization that economic
development must incorporate environmental concerns for the protection of
ecosystem, as well as social justice to reduce societal problems (Berke and Conroy
2000). Because sustainability is an issue of global concern, several countries have
made sustainability as the main focus of their regions, cities, corporations, and
institutions (Waheed et al. 2011).

Due to the awareness that campus operations and activities have great impacts
on the environment, there are over 31 declarations for sustainability in higher
education institutions (HEIs), signed by more than 1400 universities globally
(Grindsted 2011). For instance, the United Nations’ Decade of Education for
Sustainable Development acknowledges stresses the need to integrate sustainability
into education systems at all levels. Numerous universities have also voluntarily, or
due to pressure from stakeholders, incorporated sustainability into their campus
operations and activities, curriculum and learning, research, governance, and
community services (Alshuwaikhat and Abubakar 2008).

Universities have key obligations to increase sustainability knowledge and
technology, and must aim to develop an environmentally sustainable future on the
campus and export these to the society at large (Cortese 1992). Universities are
equipped the required capabilities to develop practical and theoretical agenda to
play a key part in promoting sustainable living locally and globally. This is because
they lead in utilizing education, research, developing policy, community outreach,
and information exchange to help create a just and sustainable future (Shriberg
2002). As such, HEIS increasingly implement green/ecological initiatives that
integrate sustainability into their curriculum, research, teaching, and campus
operation activities, and university stakeholders are continuously supporting the
initiatives. However, the green campus initiatives are concentrated in developed
countries as their HEIs understand the ecological, fiscal and communal participation
benefits, along with enriched student learning that will contribute to a shift to a
more sustainable society.

To foster sustainability best practices and encourage networking among HEIs
globally, several sustainable campus awards have been established. These include
Sustainable Campus Excellence Awards by International Sustainable Campus
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Network (ISCN) and Campus Sustainability Leadership Awards by the Association
for the Advancement of Sustainability in Higher Education (AASHE). Nonetheless,
there is a gap between developed and developing countries in terms of distribution
and impacts of the awards, and engagement of the awarding bodies with HEIs.
Therefore, this paper aims to; (1) review the existing sustainable campus awards
and their coverage of campus sustainability dimensions—teaching, research,
operations, governance and community engagement; (2) comparatively analyze the
distribution of award winners between developed and developing countries; and
(3) examine the impacts of sustainable campus awards in the local context of Saudi
Arabia as a case study of developing countries. This paper concludes with rec-
ommendations on the need to improve the engagement and networking of these
award bodies with institutions from the developing countries.

2 Components of Campus Sustainability

Campus sustainability involves an efficient environmental management system, a
prosperous economy based on resource and energy conservation and waste
reduction, promoting social justice, and exporting these values to the society
(Alshuwaikhat and Abubakar 2008). It is not just about reducing the harmful effect
of resource use, or assisting societies to ‘make the transition to sustainable life-
styles’, it is also about promoting these ideals through teaching, research, com-
munity service, collaboration and stewardship (Velazquez et al. 2006). There is a
general consensus that the following six dimensions are necessary for fostering
campus sustainability (Beringer and Adomssent 2008; Lozano et al. 2014; Lukman
and Glavic 2007), and we argue that for any sustainable campus award to be
effective, it must cover most of these aspects.

(a) Teaching and curriculum transformed to address complex sustainability
challenges and prepare the society to recognize and take actions for a sus-
tainable future (Jucker 2011; Vann et al. 2006; Wals 2011). It involves
greening the curriculum: a paradigm change in pedagogy that prepares pro-
fessionals to tackle contemporary global challenges like climate change
(Sterling 2004; Wright 2002).

(b) Research and scholarship emphasizing on topics such as sustainable build-
ings, renewable energy, local wisdom and technologies, quality management,
sustainable and healthy environment (UNESCO 2004).

(c) Campus operations structured on reducing campus’ ecological footprint and
ensure that operations follow sustainability practices: energy conservation and
efficiency practices; sustainable building construction and renovation; green
transportation; CO2 reduction and use of emission control devices; waste
reduction and recycling programs, sustainable landscaping; sustainable food
programs; green purchasing and investing in environmentally and socially
responsible goods (Cole and Wright Cole and Wright 2003; Lozano 2011).
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(d) Institutional framework and management that ensure sound institutional
framework (good governance) and financial sustainability (e.g. income
diversification) of their institutions. This enables the institution to cope with
challenges such as unstable economic conditions, strains on funding, use of
spaces, and requirements for more inclusiveness and resource efficiency
(Lozano et al. 2014).

(e) Community outreach and collaboration with private and public sectors and
community to engagement in activities towards enhancing sustainability and
earmark their resources for such. Sustainable campuses also collaborate locally
and globally to help solve sustainability problems via community outreach,
conferences, training, and student/faculty exchanges (Cole and Wright 2003).

(f) Sustainability assessment and reporting for improved understanding of the
complex linkages between the natural, social and economic components of a
campus, investigating aspects which underpin and undermine environmental
sustainability, targets setting, and communicating the outcome of the assess-
ment (Lozano et al. 2014).

3 Higher Education and Campus Sustainability
in Saudi Arabia

3.1 Higher Education in Saudi Arabia

Higher education in Saudi Arabia is presently passing through transformation,
including ambitious projects of expanding physical structures and infrastructure,
creating new programs, human resources development through overseas study
scholarships, recruitment of domestic and expatriate faculty, and educational
policies and strategic plans (Abubakar et al. 2016). These projects and programs,
aim to meet the mounting demands for higher education caused by increasing the
population of students graduating from high schools, indicate the country’s com-
mitment to higher education, and its significance in building human capital and
educating future decision makers on how to help built a sustainable society.

Similarly, Saudi national development plans recommended constructing new
universities across all regions and provinces based on population density. As such,
the number of universities has increased more than three times in the last quarter of
the century. There were seven public universities in 1990, eight in 2000 and now
twenty-seven. There are also eight private universities spread across the kingdom
(Abubakar et al. 2016, p. 4).

Higher education is the responsibility of the Ministry of Education, which ear-
marks substantial budget to developing HEIs. According to Abubakar et al. (2016),
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from 2005 to 2009, the budget for higher education has increased more than three
times from US$ 2.67 billion to US$ 8.53 billion. Although universities are under
the Ministry, they are independent in financial, administrative and academic issues.

Considering these huge ongoing investments in universities, it is vital to appraise
their current sustainability practices and explore how sustainable campus awards
can help promote more sustainability initiatives the universities.

3.2 Campus Sustainability in Saudi Arabia

Saudi Arabian universities, like in many other developing countries, are still outside
the global network of major campus sustainability actors. However, the universities
are now trying to learn from best practices of incorporating sustainability into
mainstream operations of campus management and engage with international net-
works of sustainable campuses. Except in two cases, little is known about the status
of campus sustainability in Saudi Arabia.

First, King Abdullah University of Science and Technology (KAUST) is the
greenest university in the country. Built with an emphasis on sustainable practice,
the University buildings have been built with 75 % recycled materials, utilize
natural light and ventilation and are water- and electricity- efficient. In 2010, the
main University academic building got a Platinum rating on the Leadership in
Energy and Environmental Design (LEED) scale. The campus also has imple-
mented waste composting and recycling program, in addition to fostering research
in renewal energy and environment (http://www.kaust.edu.sa/green-campus-
sustainable-development.html [27 January 2016]).

Second, University of Dammam has also established a Deanship of Sustainable
Development for improving the campus environmental sustainability. A study
based on students’ evaluation, reported that the University main campus has
implemented some garbage recycling and landscaping efforts, and there are few
initiatives on green building and energy and water conservation (Abubakar et al.
2016). Similarly, the curriculum and students’ projects in the Bachelor of Urban
and Regional Planning program have been evaluated based on US Building
Council’s ten smart growth principles. Based on the review of the syllabi of courses
in the Bachelor curriculum, the study found that only about16 % of the total contact
hours in the program are related to the smart growth principles (Abubakar 2013).
The author concluded that students seem to learn about smart growth and sus-
tainable development through the final-year projects more than from the taught
courses.

This section has shown that there are few initiatives by Saudi universities
towards promoting sustainability. Therefore, the universities should learn and
implement international best practices, and engage with international organizations
that acknowledge incorporating sustainability into the academia.
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4 Sustainability Awards for Campuses: Coverage
and Spatial Distribution

The different national and international platforms for campus sustainability awards
recognize the efforts of university campuses in promoting campus sustainability.
Based on their scope and scale, these sustainability award programs can be clas-
sified into three broad categories:

1. University level award programs
2. National and regional level award programs
3. International awards programs

4.1 University Level Award Programs

University level award programs acknowledge the contributions of departments and
individuals towards sustainability. Based on Google search, 15 universities were
found to give local sustainability awards in at least three of the six campus sus-
tainability dimensions (Table 1). For example, the University of Winnipeg has
established the annual Campus Sustainability Recognition Award to acknowledge
the contributions of its faculty members or staff to campus sustainability efforts.
Also, University of Colorado’s annual campus sustainability award program
rewards commitment to reducing the burden of the campus on the environment.
Similarly, Cornell University Partners in Sustainability Award acknowledges the
valuable contributions of staff, students, and regional partners in sustainable
transformation of the campus.

The award coverage was based on the six campus sustainability dimensions
mentioned in Sect. 2. However, our analyses of these local ward programs were
based on five campus sustainability dimensions (teaching and curriculum, research
and scholarship, campus operations, institutional framework and campus manage-
ment, and community outreach and collaboration), given that assessment and
reporting is done by universities themselves. The table shows that only six uni-
versities cover all the five dimensions and the awarding universities are concen-
trated in USA, Canada, and the UK. This can be attributed to higher environmental
awareness and university financing in the developed countries in comparison with
developing countries of Asia, Latin America and Africa (where only one South
African university awards campus sustainability initiatives).

4.2 National and Regional Level Award Programs

There are many national and regional associations, organizations and governments
that recognize and reward campus sustainability efforts. Similar to the local award
programs, this category of awards is also more implemented in the West than in
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Table 1 University level award programs (compiled from the websites of the universities [14
February 2016])

Name of university Sustainability dimensions covered by the
award

University of Winnipeg, Canada http://www.
uwinnipeg.ca/awards-distinctions/
sustainability/index.html

Awards have been given based on
contributions in all the five dimensions

University of Colorado, USA http://www.
colorado.edu/ecenter/greening-cu/campus-
sustainability-awards

All five dimensions but emphasis is on
campus operations, community outreach, and
institutional framework

Cornell University, USA http://www.
sustainablecampus.cornell.edu/initiatives/
cornell-university-partners-in-sustainability-
award

All five dimensions

The University of Edinburgh, UK http://
www.ed.ac.uk/about/sustainability/about/
programmes/awards

Campus operations, institutional framework
and community outreach

Swansea University, UK http://www.
swansea.ac.uk/sustainability/
sustainabilityaward/

Teaching and curriculum (informal curricula),
campus operations (practical sustainability,
employability skill) and community outreach

Newcastle University, UK http://www.ncl.ac.
uk/sustainable-campus/involved/impact/
awards.htm

Campus operations, institutional framework
and management, community outreach

The University of Canterbury, New Zealand
http://www.sustain.canterbury.ac.nz/awards.
shtml

2013 awards have been given based on
contributions in research and scholarship, and
campus operations

Simon Fraser University, Canada http://www.
sfu.ca/sustainability/engagement/get-
involved/leadership-in-sustainability-awards.
html

Campus operations, institutional framework,
and community outreach

University of Alberta, Canada http://www.
sustainability.ualberta.ca/GetInvolved/
Recognition.aspx

Teaching and curriculum, campus operations,
and community outreach

Berkeley University of California, USA
http://sustainability.berkeley.edu/cacs/cacs-
sustainability-awards

All five dimensions

University of Pittsburgh, USA http://www.
sustainable.pitt.edu/content/pitt-
sustainability-awards

All five dimensions

University of Utah, USA http://sustainability.
utah.edu/awards.php

All five dimensions

Harvard University, USA http://green.
harvard.edu/campaign/harvard-green-carpet-
awards

Campus operations, institutional framework,
and community outreach

University of Kentucky, USA http://oepos.ca.
uky.edu/uk_sustainability_awards

Campus operations, institutional framework
and community outreach

University of Cape Town, South Africa http://
www.greening.uct.ac.za/gci/awards/

Research and scholarship, campus operations,
institutional framework and community
outreach
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developing countries. For example, the Environmental Association for Universities
and Colleges, a non-profit charity with a membership of more than 215 HEIs in the
UK, established Green Gown Awards to recognize exceptional sustainability ini-
tiatives undertaken by HEIs (http://www.eauc.org.uk/about1 [15 February 2016]).

Similarly, the National Association of College and University Food Services,
with a membership of about 550 North American HEIs, recognizes on an annual
basis the efforts of member institutions on sustainable campus dining operations
(https://www.nacufs.org/about-nacufs-overview [15 February 2016]). Likewise,
APPA: Leadership in Educational Facilities, an association with over 10,000 pro-
fessionals of education facilities from 1300 educational institutions, awards uni-
versities for their sustainable practices and leadership in campus facilities
management and operations such as energy, utility use, planning and construction
(http://www.appa.org/membershipawards/index.cfm [15 February 2016]). Also, the
Illinois Governor’s Sustainability Award, founded in 1987, recognizes public and
private organizations that are innovative in sustainability and are committed to
environmental, social and economic sustainability.

Other national or regional awards include Sustainable Energy Association’s
Award (UK), Tree Campus USA, Carolina Recycling Association’s awards (USA),
and National ACEC Honor Award (USA), the National Association of Collegiate
Directors of Athletics Sustainability Award (USA), the Australasian Campuses
Towards Sustainability awards (Australia), Premier’s Sustainability Awards (Aus-
tralia), and Africa’s Greenest Campus Award (South Africa). The coverage of the
national and regional awards is similar to the spatial and sustainability component
coverage of the university level awards. They are mainly concentrated in North
America and the UK and they cover the sustainability components in varying
forms.

4.3 International Award Programs

The international awards for campus sustainability are few, but they cover wide
categories of sustainability practices such as research, outreach, campus operations,
community outreach and financial management. Apart from their practical coverage
and membership around the globe, these awards vary in their recognition of campus
sustainability innovations and practices by students, staff, faculty and associations
in the academia. This section analyzes two major international award programs.

(a) International Sustainable Campus Network (ISCN) Campus Excellence
Awards

The Campus Excellence Awards by ISCN acknowledge prominent sustainability
projects and practices by university campuses that demonstrate notable practices
through leadership, effectiveness, creativity, and outstanding performance in the
following areas:
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• Buildings,
• Campus operations,
• Integration, and
• Student outreach/leadership.

Since the inception of ISCN awards program in 2009, more than 180 nomina-
tions from institutions all over the world were submitted. Figure 1 shows the spatial
distribution of member institutions from different countries. The distribution of the
membership indicated that they are more concentrated in Europe followed by North
America and then Asia. While there are only four universities in South America that
are ISCN members, in Africa only South Africa and Nigeria have institutions that
are members. There are also two members from Oceania.

The campuses that won the ISCN awards from different parts of the world are
presented in Table 2. Since 2009, twenty-five awards were given out of which
European and North American universities got 13 (52 %) and 7 (28 %) awards

Fig. 1 Spatial distribution of ISCN members (http://www.international-sustainable-campus-
network.org/membership/iscn-member-directory [02 February 2016])

Table 2 Distribution of ICSN sustainable campus award winners by continent, 2009–2015
(compiled from www.international-sustainable-campus-network.org/awards [14 February 2016])

Continents 2009 2010 2011 2012 2013 2014 2015

North America 0 0 2 2 1 1 1

Europe 1 3 0 2 3 2 2

Asia 0 1 0 1 1 1 1

Oceania 1 0 0 0 0 0 0

South America 0 0 0 0 0 0 0

Africa 0 0 0 0 0 0 0

Total 2 4 2 5 5 4 4
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respectively. Asian universities trail behind these continents with 5 (20 %) awards.
In 2010, KAUST from Saudi Arabia won the award under construction category
and it is still the only campus that won any ISCN awards from the Middle East. For
the whole seven years under review, no any university from the whole of Africa,
South America and Oceania got any award. It is evident from Table 2 that devel-
oping countries universities are lagging behind in terms of receiving the ICSN
campus excellence awards.

(b) Association for the Advancement of Sustainability in Higher Education
(AASHE)

This is a non-profit organization with over 900 member institutions with a mission
of supporting faculty members, staff, and administrators of HEIs around the world
to become efficient agents of bringing change related to sustainability innovation in
their institutions. It also aims to motivate students as the leaders of tomorrow and
equip them with necessary skills, knowledge and professional development to
resolve sustainability issues.

KAUST is the only member university of AASHE from Saudi Arabia. Other
universities from Arab countries include American University of Cairo, Egypt and
Qatar foundation. But most of the member institutions are from Australia, Canada,
Greece, Guatemala, Hong Kong, Korea, Mexico, New Zealand, South Africa,
Switzerland, United Kingdom and the USA. Membership benefit includes events
discount, publicity, and access to various data resources. AASHE offers two types
of membership:

(i) Institutional membership; and
(ii) Associate membership, which is further categorized into: (a) institutions in

North America; and (b) institutions outside North America

It evident from Table 3 that the distribution of AASHE awards is concentrated in
North America. The absence of institution from countries outside North America
shows the lopsided nature of the distribution. Despite having more than 900
members globally, all the 73 awards were won by HEIS in North America, and
hence, the representation of the rest of the world is very weak.

Table 3 Distribution of AASHE campus sustainability leadership awards by continent 2006–
2015 (compiled from: www.aashe.org/about/aashe-awards5 [02 February 2016])

Continents 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

North America 5 7 11 8 5 6 9 7 6 9

Outside North America 0 0 0 0 0 0 0 0 0 0

Total 5 7 11 8 5 6 9 7 6 9
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5 Impacts of Sustainable Campus Awards on HEIs
in Developing Countries – Saudi Arabia as a Case Study

In Saudi Arabia, as in most developing countries, there is the very limited partic-
ipation of HEIs in sustainability award competitions, both local and international. In
Saudi Arabia, KAUST is the only member of AASHE and the only winner of ISCN
award (Table 4). It also won the American Institute of Architects’ Committee on
the Environment (AIA/COTE) Top Ten award in 1997. In addition, KAUST has
been participating in the Dow Sustainability Innovation Student Challenge Award

Table 4 Local and international sustainability awards participated by Saudi universities
(compiled from the websites of sponsors and universities [14 February 2016])

Award Focus Sponsor Founded Winners

Sustainable Campus
Excellence Awards
http://www.
international-
sustainable-campus-
network.org/awards

Outstanding campus
sustainability projects,
practices, and
performance

ISCN 2009 KAUST
2010:
Construction
category

AIA/COTE Top Ten
Award http://www.
aiatopten.org/

University
campus/building
projects that promote
high environmental
performance through
architectural solutions

AIA 1997 KAUST
2010

Sustainability
Innovation Student
Challenge Award
http://www.dow.com/
en-us/science-and-
sustainability/
collaborations/
academic-
collaborations/dow-
sisca/

Students, professor,
who are committed to
sustainability
innovation. Cash
prizes are awarded to
winners

Dow 2009 KAUST
2014: two
students’
awards

Unilever KSA
Environmental
Research Award
https://www.
unileverme.com/news/
news-and-features/
2015/unilever-ksa.
html

Research projects on
waste management,
water reduction and
energy reduction

Unilever
KSA

2015 Just started
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(Dow SISCA awards). For example, a PhD students won the first-place in the 2014
Dow SISCA awards based on a project for harvesting energy from waste heat using
Nanoscale Thermoelectrics (http://www.kaust.edu.sa/latest-stories/dow-sisca-
awards.html [13 March 2016]). The participation of KAUST in the awards has
boosted the institution’s commitment to campus sustainability. As an award holder
and LEED certified institution, KAUST has adopted initiatives and programs to
maintain the green campus status. These achievements make KAUST the pacesetter
and the leading university in campus greening and winning sustainability awards in
the country.

The other HEIS in the Kingdom can be able to achieve green campus if they are
encouraged to follow the path of KAUST. A network for collaboration between
KAUST and other HEIs in the Kingdom should be established so that the insti-
tutions can learn from KAUST’s experience in campus sustainability. The Saudi
Environmental Society (SENS), a non-governmental organization, is working on
raising awareness about the environment in Saudi universities and also collabo-
rating with the universities to establish programs related to the environment and
sustainability. The society also plans to establish environment and sustainability
awards for Saudi universities. In 2015, the Unilever KSA Environmental Research
Award was established through collaboration between Unilever and SENS.

Apart from the awards mentioned, there are other environmental and sustain-
ability awards that are not specifically for HEIs but universities can participate in
them (Table 5). The Kingdom of Saudi Arabia Award for Environmental Man-
agement, the Prince Sultan Bin Abdulaziz International Prize for Water and the
CSR Saudi Arabia awards are some of the awards that universities and their
researchers can participate in them.

Since 1999, there are opportunities for Saudi universities to compete in awards
related to campus sustainability (Tables 4 and 5). But authors’ search of the
websites of the universities could not find any evidence of participation or winning
awards, except in the case of KAUST. The low level of participations in awards by
Saudi universities is partly due to lack of awareness and low priority accorded to the
issue. Even though, benefits of participation in campus sustainability awards
include networking, collaboration, information sharing, and professional develop-
ment to help advance sustainability at campuses.

However, there is an on-going initiative entitled National Scheme on Sustain-
ability in Saudi Universities by King Fahd University of Petroleum and Minerals
and sponsored by the Ministry of Education to promote sustainability in Saudi
universities (Alshuwaikhat 2016). The initiative will introduce the concept of
sustainability in higher education institutions in the Kingdom and establish sus-
tainability units in Saudi universities and hence encourage the commence award on
campus sustainability.
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6 Conclusion

This paper has reviewed the spatial distribution of campus sustainability awards at
university, national/regional and international levels. Both the awards and the
winners are predominantly from the developed world. One of the possible reasons
is the awareness and the higher priority agenda for making campuses sustainable
among the developed countries. Similarly, the membership of international asso-
ciations that award campus sustainability initiatives is more dominant in Europe
and North America, and Australia to some extent. The developing countries are still
behind in membership as well as in competing for awards.

One of the ways to bridge the gap is for the international awarding associations
to reconsider the criteria of competing in awards to make it more flexible for wider
coverage and participation around the globe. The starting point is to increase the
coverage of their membership to include more institutions from the developing
countries. In addition, it is important to encourage more institutions from

Table 5 Awards relevant to campus sustainability in Saudi Arabia (compiled from websites of
sponsors and collaborators [14 February 2016])

Award Focus Sponsor Founded Beneficiary

Kingdom of Saudi
Arabia Award for
Environmental
Management http://
www.arado.org/
Content.aspx?s2=
1066

Sustainable
development
and
environmental
governance.

Presidency of
Meteorology and
Environment,
Saudi Arabia in
cooperation with
Arab
Organization for
Administrative
Development

2004 Individuals
and
organizations

Prince Sultan Bin
Abdulaziz
International Prize for
Water (PSIPW) http://
www.psipw.org/

Sustainable
water supply
and water
scarcity
mitigation

Prince Sultan
Research Center
for Environment,
Water and Desert

2002 Researchers,
inventors
and research
organizations

GCC Environment
Forum Awards http://
www.
gccenvironmentforum.
com/awards/

Excellence in
promoting
environmental
and sustainable
causes.

Presidency of
Meteorology and
Environment

2010 Individuals
and
organizations

CSR Saudi Arabia
awards—
Environmental
Sustainability Award
http://www.
csrsummitsaudi.com/
CSR-Awards/About-
The-Awards/

Environmental
protection
preservation
and initiatives

Boeing 2014 Mainly
organizations
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developing countries to compete for annual awards. Indeed, special awards can be
introduced for new and upcoming members as a means of encouraging them.
Initiatives such as the United Nations Higher Education Sustainability Initiative,
which has wide membership coverage (about 300 universities), can introduce
awards to encourage members to uphold the principles of campus sustainability and
promote best practices. There is also the need for the governments and private
proprietors in developing countries to enlist their institutions in these awards
institutions which would encourage them to adopt sustainability practices and
widen their networks on international platforms.

The Saudi Universities have a huge potential to compete for local and interna-
tional awards for campus sustainability. While Saudi Universities are coming in the
list of top tier universities of the world by improving their international rankings
every year, they are lagging behind in terms of campus sustainability awards. There
is thus the need to utilize part of huge investments in the educations sector to
campus sustainability. It is also important for Saudi Universities to be engaged with
the institutions that recognize campus sustainability efforts around the globe.
Considering that the national economy is based on oil, sustainability practices are a
vital element that will certainly add value and efficiency to resource consumption.
In this context, Saudi institutions need to be active, not only in getting the mem-
bership of such institutions and professional organizations, but also in imple-
menting campus sustainability initiatives, based on which they can seek for local
and international recognitions and awards.
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Sustainability Skills: The Case
of a Portuguese University
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Abstract
Based on the state of the art on universities and sustainability, an attempt was
made to understand the development of a Portuguese university on the
perspective of sustainability, by analyzing the necessary skills for such
sustainability. The design used for this research was the case study design.
The data collection occurred between September and November 2014, and a data
collection protocol elaborated from the theory on sustainability in universities
was used. Through observations, interview and analysis of documents as
evidence sources, the most expressive results highlight that the University of
Coimbra—UC uses sustainability concepts that go beyond teaching and
learning. The institution aims to develop, through programs, contests to gather
ideas from students and business consultancies, a philosophy that would emerge
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from the sustainability skills inside the campus, curriculum and community.
Through the environmental management of the campus, UC promotes energy
savings, preservation of resources, waste reduction, preservation of the property,
gas and water as to the energy efficiency plan, and the creation of new courses
for sustainable development. It is observed that the university has the efficient
sustainability skills as to the analyzed dimensions, and they were monitored as to
its goals and programs. With lower emphasis, due to the secular characteristics,
the sustainability actions occur on the structures that require alternatives to meet
new sustainability concepts, which have been introduced into green universities.

Keywords
Skills � Sustainability skills � Universities � Sustainability

1 Introduction

The Decade of Education for Sustainable Development (2005–2014) was suggested
to promote a socialmomentum thatwould engage educators in the task ofmake people
aware on the planetary emergency situation and qualify them for the decision-making
processes in order to stop environmental degradation. In general, the changes to the
curriculums, teaching practices and research do not yet meet the demands of the
global-scale problems, that require holistic approaches (Vilches 2012). Universities
may be seen as laboratories to practice sustainability initiatives (Thomashow 2014).

As a complex type of organization, universities are continuously demanded to
contribute with the discussion on sustainability, mainly since they are an educa-
tional environment, not only a productive one, such as industries and other sectors.
Through universities, it is expected to promote new collective postures that depend
on a change of awareness, new knowledge, and balance and dialogue with society.

The consensus indicated by UNESCO (2014) is that the key questions to reach
the sustainable development go through teaching and learning. Themes such as
climate change, reduction of the risk of disasters, sustainable lifestyles, biodiversity
or poverty reduction are characterized by uncertainty, complexity and systemic
interconnection. As such, they demand more participative teaching and learning
methods, such as critical thinking, through which it is possible to work with col-
laborative decision-making scenarios, qualifying the academic communities for the
sustainability context.

From a report elaborated by a committee of experts from around the world, the
answer to the Decade of Education for Sustainable Development is the need for
innovation in education, in order to promote it as a tool for society to move toward
sustainability (UNESCO 2014). This report suggests that the process of creation
and reorientation of sustainable development policies, programs and plans occurs in
the Member States in a rather unequal manner.
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The final report of UNESCO (2014) also discusses the need for the development
of skills and abilities on students in order to promote the value of sustainability for
businesses and to work focused on a global economy, which is more inclusive and
sustainable, namely on the level of MBAs, post-graduation courses and short-term
courses for executives. The research results emphasize the gap between the sus-
tainability perspectives that are taught at schools and that are required on the market
by companies, indicating a need to further establish a clear set of skills to be used in
companies, in order to reinforce the skills demanded by the context (UNESCO
2014).

The issue of sustainability in Higher Education Institutions has been marked by a
series of events, statements and resolutions that try to comprehend variables that
need to be included in the daily life of the campus. This study explores the way in
which a Portuguese University develops the perspective of sustainability, by ana-
lyzing the essential skills for sustainability that make this organization stand out.
Specifically, the analysis and reflection focus on how the University of Coimbra
contributes to build sustainability skills, which are the essential skills that make this
organization stand out, or which are the representative skills in the campus, cur-
riculum and the community.

Initially, the article approaches the literature on sustainability skills, describes
the method that works as the basis for research, shows the case and the evidence
found and provides the conclusions.

2 Sustainability Skills

Up to the end of the Middle Age, the term skills referred to the judicial area, which
used this expression to refer to the ability of some institution or individual to
appreciate and/or judge certain issues. From that, the concept was broadened as the
social acknowledgement on the capacity of an individual to speak in relation to any
subject. Then, it was used in more general terms to qualify any individual with the
ability to conduct a certain work (Isambert-Jamati 1997; Brandão and Guimarães
2001).

On the organizational theory, skills are considered fundamental for the com-
petition among organizations, and they are seen as the positive result of the efforts
of individuals and organizations in relation to individual and/or organizational
objectives. According to Draganidis and Mentzas (2006), this result is seen as the
combination of knowledge, behaviors and abilities that confer someone an effi-
ciency potential to perform a certain task.

The organizational skill integrates specific functional and technological abilities
in larger sets of abilities, such as the creation and management of extremely
complex products or services that are possible by understanding the core of the
phenomena. It is an iterative and progressive set of understandings and skills by the
employees, and it occurs within the organizational structure, and not individually
(Edgar and Lockwood 2008).
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The notion of essential skills is also highlighted, and they are defined as skills
that offer a competitive edge to the organization through the execution of this skill,
that is, they were built throughout time and are not easily imitated (Prahalad and
Hamel 1990). Drejer and Riis (1999) point out that the skill comprehends four
generic elements: technology, human beings, organization and culture.

Draganidis and Mentzas (2006) show the lifecycle of a skill: mapping, diagnosis,
development and monitoring. These four stages search for continuous improvement
and the development of new skills. The first phase surveys the necessary skills for
the organization. The second phase analyzes the current situation of the skills and
the individual proficiency. The development includes programming activities, and
increasing the number and proficiency level of the skills that the employees must
have. And, finally, monitoring promotes the continuous analysis of the results
obtained by the other phases.

In addition to the organizational skills (Prahalad and Hamel 1990), the literature
shows work-related skills (Zarifian 2001), or even skills of people in a certain
organizational context (Dutra et al. 2000). In that sense, an important division is
between human skills (related to the individual or the team) and the organizational
skills (related to the organization as a whole) (Prahalad and Hamel 1990).

Wals (2014) analyzed the results of a report focusing on teaching and learning in
all regions (Asia-Pacific, Africa, Europe, Arab region, Latin and North America),
searching for a wide range of informers, such as administrators, researchers,
politicians and other professionals on global, regional and local levels. The reports
indicate methods and strategies used by different universities in order to become
more sustainable within their contexts, in the search to develop the most specific
skill for sustainability.

Universities have also created specific Chairs that approach international entities,
such as UNESCO, discussing in depth the skills for sustainable development and
sustainability in courses, professional development programs, activities to raise
awareness in the community and continuing education for all agents of change,
even the ones that intend to develop their careers outside the structure of Higher
Education Institutions (Wals 2014).

Higher Education Institutions have broadened their responsibilities to introduce
new ways to dialogue with society regarding sustainability. Wals (2014) highlights
some of the learning methods used: the interaction between multi-stakeholders; the
use of competing perspectives; diversity management according to its different
aspects; inter- and transdisciplinarity; problem-based learning; value-based learn-
ing, and experiential and social learning.

A central principle is sustainable consumption in higher education, both within
the campus and curriculum, and in the actions developed in the community. Sus-
tainable consumption is understood as a consumption method in which the indi-
viduals are able to meet their main needs, maintaining ecological and
socioeconomic mechanisms that are necessary for the human development and that
constitute an adequate lifestyle, extrapolating the short-term perspective (Dobson
2007). Considering Higher Education for Sustainable Consumption—HESC—
means to show the severity of consumption as a source of environmental and social
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impact, in addition to incorporate the notion of individual and collective respon-
sibility (Clark 2007).

By showing the case of the University of Bordeaux, in France,
Gombert-Courvoisier et al. (2014) state that, in order to reach HESC, some peda-
gogical principles are necessary in order for the education of students to contem-
plate the solution o factual and complex problems, knowingly: considering human
ecology as a pedagogical approach; treat the consumption system as a whole,
considering the ecological impacts of production, supply, use and elimination
methods; enable students to deal with uncertainty, with an heterogeneous audience;
promote collaborative learning based on diversity; and approach complexity
through interdisciplinarity. By adopting these principles, it is possible to contribute
to learn key skills for sustainability, which may be seen as multifunctional indi-
vidual skills independent from the context and that are fundamental to reach social
and sustainability goals (Rychen 2003).

At least three approaches have been considered in relation to learning contexts:
self-learning, in which the individuals build their knowledge base by themselves;
social or collaborative learning, in which interaction becomes essential; and guided
learning to solve actual sustainability problems (Brundiers et al. 2010; Burandt and
Barth 2010; Yasin and Rahman 2011).

Developing the necessary skills for sustainability is a method of collective
construction; the learning environment must offer the students incentives to
implement solutions and make decisions regarding complex ecological problems,
associated with changes in the consumption methods and global problems. These
learning processes depend on people, skills and availability of support (Barth and
Rieckmann 2012).

From the skills indicated by the theory, required within the context of sustain-
ability, Fig. 1 sums up the skills that will be considered on this study: Thinking in a
prospective manner, dealing with uncertainties; Working on a multidisciplinary
environment; Searching for interconnections, independence and partnerships;
Understanding transcultural cooperation for more flexible perspectives; Participa-
tion capacity; Planning and implementation capacity; Empathy, being kind and
solidary; Personal and group motivation; and Understanding different behaviors and
cultural perspectives (Barth et al. 2007; Wals 2014; Gombert-Courvoisier et al.
2014).

3 Methods

This study is classified as a case study (Yin 2015) in the University of Coimbra,
Portugal, conducted from September to November 2014.

The case study was chosen as the design since it allows understanding the
perspective of sustainability in the studied institution in a holistic manner. This was
adequate since the focus of the analysis is a complex and contemporary social
phenomenon, which requires an empirical approach, and it involves elements and
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variables in relation to which it is not possible to have the necessary control using
other procedures. The single case study was adopted to explore a situation in which
the evaluated intervention did not have a single and clear set of results, and also
because it allowed different theoretical branches to be used (Yin 2015).

In order to build the data collection protocol, observation and interview scripts
were elaborated from the emerging theory on the subject. The interview was
conducted with the Vice-Dean, responsible for the Strategic Planning of the
Institution. The data collection occurred between September and November, 2014.
The non-participant observation was chosen, in which the researcher conducts an
impartial observation, and they do not participate as a member of the observe
group. The analysis of documents and the institutional website was also considered
as source of evidence.

In that case, the dimensions highlighted by Müller-Christ (2015) were used:
campus, curriculum and community. The analysis process used as reference the
Content Analysis method, defined by Bardin (2011) as a technique to read and
interpret the content of any material from a verbal or non-verbal communication.
This author highlights that content analysis is an investigation technique whose
purpose is the objective, systemic and quantitative description of the manifested
content of the communication.

CAMPUS
Below are the initiatives of the Campus of University of Coimbra:
- Energy for Sustainability - EfS is an initiative from UC, gathering professors from the different Schools, 
with vast experience in teaching, investigation, technology transfer and consultancy in themes connected 
specifically to energy and sustainable development. This initiative aims to transfer knowledge to society, 
through the interaction with political decisions, managers and responsible technicians in several activity 
sectors. In order to maintain a strong connection with the actual problems of society, the initiative maintains 
contact with companies and other organizations that integrate its External Advisement and Standardization 
Committee (CEAA);
- The University of Coimbra, through the EfS initiative, is a member of the European Platform of
Universities Engaged in Energy Research, Education and Training (EPUE). EPUE includes universities 
from all over Europe with investigation and teaching abilities in the area of energy, covering basic sciences, 
engineering, life and health sciences, economy, social sciences and humanities;
- Within the scope of this initiative, the University of Coimbra offers advanced qualification programs that 
include a Specialization course, a Master’s Degree course and a Doctorate course, the latter in combination 
with the MIT Program (Portugal);
- “A EfS Wave at UC Qualification” Contest – The objective of the contest is to promote and encourage the 
interest of students for themes related to the EfS Initiative from UC within the scope of the Sustainable
Campus Program;
- EfS Initiative Photography Contest - The objective of the EfS Photography Contest is to select images to 
be used in the different supports to promote the Energy for Sustainability Initiative from the University of
Coimbra;
- The Energy for Sustainability Initiative gathers professor and investigators from several investigation units 
and schools of University of Coimbra, as well as autonomous I&D units to which it is associated. This page 
highlights the institutions with the most representativeness for planning and conducting the activities from the
Energy for Sustainability Initiative;
- The university stands out due to the multidisciplinarity of Units and Schools that promote sustainability.

Fig. 1 Campus initiatives for sustainability at University of Coimbra. Source GREEN_UC. See
more at: http://www.uc.pt/efs/green_uc
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4 Presentation and Analysis of Results

It is important to highlight the responsibility of universities as responsibility cat-
alyzers for society, namely because the presence of the institutions offers several
benefits for companies and the local community.

Researches on the role of universities and their potential contributions for sus-
tainable development and sustainability refer to three fundamental areas: campus,
curriculum and community. The University is no longer the castrating and moral-
izing environment; rather, it encompasses dimensions related to society welfare,
beyond the responsibilities with the campus operations, creating models that may
be transferred to the community (Müller-Christ 2015).

From these three dimensions, an attempt was made to identify on the speech of
the UC managers some contributions that would characterize the studied institution.
Results are shown in Fig. 1.

The evidence exposed on campus as one of the differentials of the institution,
from which the academic and external community have the possibility to experi-
ence a sustainability-oriented culture.

The events, contests and the European Platform of Universities Engaged in
Energy Research, Education and Training (EPUE) are one of the main highlights
together with the several multidisciplinary departments, focused on research in
graduation and post-graduation. For Thomashow (2014), the campus is the ade-
quate location to explore, build and practice this ethos. Elements established by the
author are seen on the campus programs, such as EfS for qualification, photography
contests and initiatives driven toward energy for sustainability.

Wals (2014) highlights that Higher Education Institutions have broadened their
responsibilities, including new methods to dialogue with society, oriented toward
learning. The author mentions the need to create new systems based on new
principles, among them, sustainable consumption in higher education. The issue of
water and energy consumption and the rational use of paper printing are observed
on the examples mentioned on the interviews.

Below are the results for the Curriculum for sustainability initiatives at the
University of Coimbra (Fig. 2).

Within the curriculum dimension, it may be observed that UC has evidence since
its first Doctorate thesis in 1985 on energy efficiency; later on, in 1990, the first
Master’s Degree discipline on energy management was incorporated. It is note-
worthy that the curriculum at UC advanced with interdisciplinary characteristics,
and it is integrated and based on values, associated to participative teaching and
learning methods, being able to allow critical thinking (Wals 2014) (Fig. 3).

When discussing the participation of the community on the activities of the
campus, Du et al. (2013) highlight the need to create learning communities, to open
the doors of the university in order to create an interaction with national, regional
and local agents. The results of this aspect reveal that the University of Coimbra has
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several actions jointly with the Community. Among them are the External
Advisement and Standardization Committee (CEAA), consisting of 26 com-
panies and 5 organizations, qualification initiatives, business consultancies, projects
with associated companies, in addition to being open to new initiatives and part-
nerships. The role of Higher Education Institutions as responsibility catalyzers for
society, as local communities, companies and societies are beneficiated by the
presence of universities, is such that they may intervene in the social environment,
promoting sustainable development initiatives.

CURRICULUM
UC and Sustainability
- The first Doctorate thesis in Portugal on energy efficiency and energy management was completed at
the University of Coimbra (Department of Electrotechnical Engineering) in 1985;
- The first discipline on energy management was created in 1990 within the scope of a Master’s Degree 
course. Before that, however, since 1979 work was being conducted at the University of Coimbra in the 
areas of energy efficiency and renewable energy.
- For almost three decades, UC was the home for a large number of Master’s Degree and Doctorate 
dissertations, on themes such as:
Energy efficiency and energy management (whether on thermal energy or electrical energy, in buildings 
and the industry);
Sustainable buildings;
Regional and urban planning;
Electricity production planning;
Co-generation;
Demand side management (DSM);
Transformation of energy markets;
Energy network management;
Energy-environment-economy interactions;
Market liberalization processes;
Industrial ecology models integrating economic and environmental aspects of the lifecycle of products.
- In 2006, the Energy for Sustainability initiative was born, gathering around this theme a set of 
disciplines, Schools, I&D units, professors and investigators;
- Over the last years, UC took several steps to potentiate energy reduction and energy efficiency, such as 
energy audits in several buildings, correction of the power factor or upgrade of lighting systems and 
electrical systems in general. 
- In 2007, UC became a partner of the Green Light initiative. A project is in course to completely replace
incandescent lamps by compact fluorescent lamps. An application presented by UC to replace the 
common fluorescent lamps of four large buildings by lighting systems with electronic ballasts and high-
efficiency lamps was selected by ERSE within the scope of the Energy Efficiency Promotion Plan for 
Electric Power Consumption;
- Students at UC regularly develop activities that are strongly connected to improving energy efficiency
at the University campi, within the scope of curricular activities of Graduation or Master’s Degree 
courses, such as projects or dissertations;
- Additionally, UC has adapted waste minimization processes for several categories. There is also a 
responsible hazardous laboratorial waste handling policy. This sustainability promotion strategy also 
involves an acquisition policy that privileges the environmental component for a growing number of 
them;

Fig. 2 Curriculum for sustainability initiatives at the University of Coimbra. Source
GREEN_UC. See more at: http://www.uc.pt/efs/green_uc
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5 Conclusions

The role of higher education on the discussions on sustainability goes beyond the
teaching/learning relationship seen on classrooms. The concept extends toward the
involvement in extra-curricular projects with the surrounding community, aiming at
effective solutions for the local population. Although it has a fundamental role in
the development of a sustainable socioenvironmental awareness, education is not
able to implement sustainability without taking concrete measures. It is up to the

COMMUNITY
- External Advisement and Standardization Committee (CEAA) - it is constituted by investigators 
and employers outside UC, whose role is to organize the reflection on the strategy of UC for the area of 
Energy for Sustainability and to evaluate the concretization of the objectives of the EfS initiative and the 
qualification developed within its scope;
- 26 companies and 5 organizations are currently represented at CEAA;
- EfS Initiative Meetings, Students and Companies – The Energy for Sustainability Initiative at 
UC promotes an annual meeting between the students from its Master’s Degree and Doctorate programs, 
professors, companies and organizations form its External Advisement and Standardization Committee
(CEAA);
- University of Coimbra (UC) – A reference in higher education and investigation in Portugal, whether 
due to the quality of the courses offered by its eight schools, or due to the advancements obtained in 
investigations on several scientific domains. The Energy for Sustainability – EfS – initiative is one of the 
manifestations of this policy. This initiative gathers professors from different scientific disciplines, with 
vast experience in teaching, investigation, transferring technology and consultancy in the areas of
energy and sustainable development;
- The EfS Initiative - Objective: to respond to the challenges involved in the conception, operation and
regulation of systems that produce, transport or use energy; transfer of knowledge to Society through the 
interaction with decisions from politicians, managers and technicians that occupy or intend to occupy
positions of responsibility in the several activity sectors, involving companies and other organizations
identified with their objectives;
- Advanced qualification programs – They are offered by UC, within the context of the EfS Initiative, 
for graduates or masters in engineering, architecture, economy and management, as well as for 
professionals interested on this area, in association with the MIT Portugal Program. 
- Cooperation opportunities – They are offered by the EfS Initiative and are mutually beneficial 
between UC and companies and other organizations;
- Advanced qualification programs, namely the Doctorate in Energy for Sustainability or the Master’s 
Degree in Energy for Sustainability. In addition to these program, shorter courses are also offered and it 
will also be possible to conceive on demand courses for a certain organization;
- Master’s Degree and Doctorate papers within the business context;
- Support from the secretariat to recruit students that are about to complete their courses and that search 
for a position that allow them to apply their skills and knowledge acquired throughout the program;
- Exploring opportunities to establish joint projects for collaboration and I&D, with the possibility of 
integrating the scientific work of Master’s Degree and Doctorate students;
- Offering consultancy on the themes related to the EfS Initiative, such as analysis of the lifecycle of
products, energy efficiency or engineering problems;
- Disclosing the EfS Initiative on the website;
- Promoting and offering services through the Innovation and Knowledge Transfer Division of UC, such 
as the protection of products and processes, support to financing programs, or support to the creation of
technology-based companies; 
- The Coordination of the Energy for Sustainability Initiative invites companies and other
organizations that could be potentially interested to be part of this initiative.

Fig. 3 Initiative of the University of Coimbra for the Community. Source GREEN_UC. See more
at: http://www.uc.pt/efs/green_uc
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Universities to put into practice what they teach, making its own internal man-
agement a sustainable management model, also influencing with its results the
organizations which their graduates will be a part of.

Within this context, from the observation of the state of the art on universities
and sustainability, an attempt was made to understand how a Portuguese university
develops the sustainability perspective, by analyzing the sustainability-driven skills.
The references used allowed an understanding on how sustainability is applied to
the studied subject matter.

The position of the studied University is in agreement with the definition of a
sustainable university campus, as suggested by the current literature, which
emphasizes energy saving, preservation of resources and waste reduction. Under
this perspective, through its environmental management, the university has the
possibility to promote equality and social justice and to extrapolate values to the
entire national and global community.

The case evidence showed the aspects observed by Wright (2002) as essential
aspects on a sustainable university. The sustainable campus operations, sustainable
investigation, awareness of the audience, cooperation among institutions and sus-
tainable curriculums are concerns that emerge on the publications on the website of
the University.

It may be observed that the institution does not yet publish sustainability reports,
with a clear disclosure of the reached goals and with the challenges and
non-conforming situations. Elaborating and publishing reports could be a way to
make the information more transparent and accessible to all stakeholders.

The study conducted at the Portuguese University allowed to observe complex
physical and organizational structures. The issue of sustainability is a permanent
challenge to the characteristic immobility of human ancestry and the characteristic
scattered attention of multilevel organizations. Since it is not viable to meet all the
demands of environmental sustainability nor to count on the speed of the newer
institutions, the University tries, however, to take on the opportunities resulting
from each threat, managing the resources considering this imperative.
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Sustainable Campus in a Historical
Town: The “Ca’ Foscari University
of Venice” Case Study

Fabio Pranovi

Abstract
Venice is a place of strong contrasts and contradictions. Depending on the point
of view, Venice can be described as an example of sustainability, in terms of the
presence of an urban tissue co-evolved with surrounding lagoon, or of
unsustainable exploitation, e.g. hosting millions of tourists per year in spite of
an extremely fragile tissue. Within this context, what is the University role, if
any, and what does it mean sustainable Campus? Being located in a very ancient
town, the Campus is necessarily spread across the town, with almost 30 venues,
often hosted in historical buildings, some old of centuries. Since 2010,
Ca’ Foscari assumed Sustainability as one of the pillar of its developing strategy
for the future, directly assuming it in the Statute. In that year, indeed, the
Sustainable Ca’ Foscari project was inaugurated, aiming to include sustainability
as a guiding principle for all University activities. The sustainability program is
based on two different mainstreams, considering both the top-down and the
bottom-up approaches. On one side, the work on structures and infrastructures,
on the other, the involvement of both people living the Campus and constituting
the University community, and those living outside it, that is Venetian society.
In this paper, a description of the main activities and their possible effects on the
city is reported.
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1 Introduction

Sustainability represents one of the main challenge for our society. As stated by
Irina Bokova (General Director of UNESCO) it mandatory “learning to develop
sustainably in an age of limits”. The urgency of the present situation is well rep-
resented by the Agenda for Sustainable Development launched by the United
Nations for 2030 (Transforming our world: the 2030 Agenda for Sustainable
Development, September 2015). The agenda identifies four major areas of interest:
People, Planet, Prosperity, Peace. The action is declined according to 17 Sustain-
able Development Goals (SDG) and 169 targets. “They seek to realize the human
rights of all and to achieve gender equality and the empowerment of all women and
girls. They are integrated and indivisible and balance the three dimensions of
sustainable development: the economic, social and environmental”. All this calls for
the implementation of the concept of integrated sustainability, which is the need to
overload the three spheres paradigm towards a real integration of the environ-
mental, social and economic issues, by adopting a holistic approach. In order to
achieve environmental objectives, indeed, it is necessary to directly involve
stakeholders, also taking into the account the economic issues; on the other side, in
order to gain aims as equality, stopping hunger and poverty, it is necessary to solve
the critical environmental issues threatening the Planet.

Within this context what is the role of the Higher Education? An answer to this
question could be find in the premise to the Incheon Declaration by the UNESCO:

“Our vision is to transform lives through education, recognizing the important
role of education as a main driver of development and in achieving the other
proposed SDGs. We commit with a sense of urgency to a single, renewed education
agenda that is holistic, ambitious and aspirational, leaving no one behind. This new
vision is fully captured by the proposed SDG 4 “Ensure inclusive and equitable
quality education and promote lifelong learning opportunities for all” and its cor-
responding targets. It is transformative and universal, attends to the ‘unfinished
business’ of the Education for All (EFA) agenda and the education-related Mil-
lennium Development Goals (MDGs), and addresses global and national education
challenges. It is inspired by a humanistic vision of education and development
based on human rights and dignity; social justice; inclusion; protection; cultural,
linguistic and ethnic diversity; and shared responsibility and accountability. We
reaffirm that education is a public good, a fundamental human right and a basis for
guaranteeing the realization of other rights. It is essential for peace, tolerance,
human fulfilment and sustainable development. We recognize education as key to
achieving full employment and poverty eradication. We will focus our efforts on
access, equity and inclusion, quality and learning outcomes, within a lifelong
learning approach” (UNESCO 2015, p. iii).

Given the central role of education, Universities, which have historically played
a role in transforming societies and in serving the greater public good, being
recognized as the place of custodians of wisdom, continuity of knowledge and
professional skills for employment, are requested to deeply modify themselves
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becoming holistic, transformative and envisioning for the change (Waghid 2008;
Waas et al. 2010). Moreover, for coping with complex systems, a strong inclination
towards the interdisciplinarity and also multidisciplinarity is required (Stephens and
Graham 2010). For some instances, Universities are required to be incubators of
change. The Sustainable Development should be a core issue that universities are
expected to address by fostering research, spreading knowledge, and promoting
new competencies and behavioral models in order to encourage more globally
responsible actions by stakeholders and citizens (Stephens et al. 2008). Such a
mission should first involve their primary institutional functions: teaching (at var-
ious levels) and research viewed in a synergetic relationship. But it should also
require the engagement of all relevant stakeholders—professors, students,
researchers, suppliers, manager and surrounding community—in the implementa-
tion of actions aiming in putting sustainable development into practice, within the
Universities themselves as well as the communities and territories hosting them.

At present, Universities are hardly working about these issues, mainly concen-
trating on assuming commitments and goals on campus sustainability and the
integration of research, teaching, outreach and facilities for sustainability, often
increasing the networking activities.

This paper aims to describe the experience of the Ca’ Foscari University of
Venice in implementing the sustainability issues within the context of a heritage
city, also investigating the possible role as urban university, that means how to
accelerate the pace of working to help to make the transition to a truly sustainable
society.

2 Ca’ Foscari University as Showcase

The town of Venice represents an optimal case study within the Sustainability
implementation context, being a place of strong contrasts and contradictions.
Depending on the point of view, Venice can be described as an example of sus-
tainability, in terms of the presence of an urban tissue co-evolved with surrounding
lagoon (Solidoro et al. 2010), or unsustainable exploitation, hosting millions of
tourists per year within an extremely fragile context (Russo 2002).

About the last issue, just few examples among the others. Venice is threatened
by the flooding risk, linked to the high tide (due to combined effects of the sea-level
rise and subsidence) and till now a lot of efforts (also in monetary terms) have been
devoted to solve this problem (see for instance https://www.mosevenezia.eu/). But
this is expected to produce a disconnection, at least partial, between the lagoon and
the coastal environment, with poorly known effects on the entire ecosystem
functioning.

Another criticism, probably more dangerous than the previous one, which
received, paradoxically, quite less attention, is related to the mass tourism. Every
year, approximately 22 million tourists visit Venice, of whom just four million stay
in Venice overnight, and only two million visit one or more cultural attractions,
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such as museums or art exhibitions. It was thus pointed out that tourism in Venice is
not to be considered as ‘cultural’ at all; in fact, tourism in Venice could be better
described as “free-riding on the city’s cultural beauty”. Modeling analysis estimated
that the total carrying capacity of the city is slightly less than 11 million visitors,
instead of the double number of presences. All this clearly indicates an emergency
in terms of sustainability and claims for the development of effective planning and
administrative instruments, as well as of suitable governance mechanisms and
strategic policies for managing tourism that should thus be considered as top pri-
ority for the future of Venice. At present, the debate about this issue is still open and
often harsh, but the question of the overall sustainability of the town is simply do
not taken into consideration.

Having all this in mind, some questions rise. What is the role, if any, of the
University? Which are the actions to improve the awareness on sustainability
issues? What could it mean to create a sustainable campus?

Within this context, it could be challenging to talk about sustainability and to
find ways and ideas to implement it.

2.1 The Sustainability at Ca’ Foscari University

Ca’ Foscari is a medium-size University, enrolling about 21000 students (many of
them living in the town), offering 16 Bachelor’s degrees, 30 Master’s degrees and
34 Professional Masters Programme, in addition to 14 Doctorate courses. It is
deeply rooted in the urban tissue, being founded in 1868 as Royal Business College
(the first educational institution in Italy to offer higher education in Business and
Economics).

Being located in a heritage city, the Campus is necessarily spread across the
town, with almost 30 venues, often hosted in historical buildings, some old of
centuries. All this, however, required a re-adaptation of these structures to new uses
(e.g. classes and meeting halls), with many criticisms and limits—architectonic,
historical and of safety—posed by the structures themselves and by local authori-
ties. This high vulnerability and fragility claims for a great ‘caution in handling’.

Since 2010, Ca’ Foscari assumed Sustainability as one of the pillar of its
developing strategy for the future, directly assuming it in the Statute. In that year,
indeed, the Sustainable Ca’ Foscari project was inaugurated, aiming to include
sustainability as a guiding principle for all University activities. All this imposed a
rethinking of all the structures and processes. The main idea was to work towards
greater sustainability via activities and projects aimed at reducing the Institution’s
impact on the environment and on natural resources, as well as bettering students,
faculty and staff wellbeing.

The Ca’ Foscari Sustainability program can be summarized in two different
mainstreams. On one side, the work on structures and infrastructures (e.g. buildings
and administration), on the other, the involvement of both people living the Campus
and constituting the University community, and those living outside it, that is the
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Venetian citizens. The working idea is to implement an integrated sustainability,
defining clear objectives in order to better plan the management strategies.

In terms of the buildings management, the strategy is a sort of ‘improving
maintenance’, with small scale interventions finalized towards objectives, like the
reduction of energy consumes, working on the power supply, but also on archi-
tectonic solutions to increase thermal isolation (Table 1).

Within this context, a good example is represented by application for the LEED
certification to the Ca’ Foscari main building. In September 2013, indeed, the Ca’
Foscari headquarter, a 560 years old gothic palace on Canal Grande, was rewarded
with the LEED EB: O&M (Leadership in Energy and Environmental Design
Existing Building: Operation & Management) Certificate, becoming the oldest
“green” building in the world. This represented a double challenge: firstly to obtain
the certification (e.g. adapting the LEED standard to a historical building) and then
to adopt maintenance protocols able to improve the general state, allowing main-
taining the certification through the time (Table 1).

The LEED Certification, promoted by the US Green Building Council is a rating
system, which evaluates the degree of buildings’ resource management, mainte-
nance and efficiency. The idea is radically transforming the way we think about
how buildings and communities are designed, constructed, maintained and oper-
ated. To receive LEED certification, building projects have to satisfy prerequisites
and earn points to achieve different levels of certification. Prerequisites and credits
differ for each rating system, and teams choose the best fit for their project. It also
represents a useful guide on how to cut management and maintenance costs and
how to implement eco-friendly actions of immediate application. The fields of
intervention to obtain the certification were water consume efficiency, energy
consume and green energy supply, wastes management, green public procurement
and sustainable mobility.

Table 1 The principal measures/projects adopted within the context of the Sustainable Ca’
Foscari project

Context Measure/project Expected output

Structure/infrastructures Improving
maintenance

The general efficiency improvement, with
small-scale interventions

LEED
certification

The operational guidelines production to be used in
different buildings

Carbon
emission
certification

See the previous

Stakeholders
engagement

Art projects The students awareness increase, by involving them
in emotional communication projects

Carbon
footprint
calculator

The availability of a simple tool to orienteer the
personal life style

Consumes
engagement

The reduction of the energy and heating consumes
by modifying individual behaviors and also act on
the personal life style
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For Ca’ Foscari, this was only the first step; the certification objectives represent
now the guidelines on which operate in order to improve the performance and
maintain the standards for the certification renewal.

In general, the carbon emission certification is another important challenge,
adopted by Ca’ Foscari to help in the objectives definition and putting in place the
right management strategies (Table 1). In the same context, the decision to become
part of international rankings and networks (as UI Green Metric World University
Ranking, and International Sustainable Campus Network) can be viewed as useful
to define objectives and to fix thresholds and reference points.

All these measures represent ‘top down’ interventions; the University gover-
nance decided to have the Sustainability as key part of the strategic planning, and
adopted necessary commitments to modify structures and infrastructures. It is,
however, well-known that the success of management policies is related to the
stakeholders’ involvement (Freeman 2010). Within this context, a ‘bottom up’
approach has been contextually implemented, directly involving people living the
University, both personnel and students. The main idea behind this, is that the
University is primarily done by the human capital (individuals, their ideas and
behaviors) and only secondarily by the structures and infrastructures.

Two ways has been adopted for increasing the awareness:

• involving people in events and projects about sustainability issues;
• engaging people to verify how their life style affects the Campus sustainability

and how little changes in it can produce positive impacts.

Particular attention has been devoted to the use of ‘alternative’ communication
channels, in order to vehiculate messages and stimulate emotions (Table 1). Within
this context, one of the most successful experience realized by Ca’ Foscari, in terms
of students’ and community involvement in the sustainability matters, is the con-
nection between Sustainable Ca’ Foscari and the Art world. So far, Sustainable
Ca’ Foscari has hosted two art projects (the “Garbage Patch State” by Maria
Cristina Finucci and the “Dancing Solar Flowers” by Alexandre Dang), both with a
wide participation of students from different disciplines. By taking part in these
projects, students were given the opportunity not only to get to know international
artists firsthand, but also to put in practice their own cross competencies and to give
free reign to their own creativity, by actively working on the project.

On the other side, it has just been released the new version of the Ca’ Foscari
Carbon Footprint Calculator (http://virgo.unive.it/footprint/cfp/) (Table 1). It rep-
resents an output of a project funded by the Italian Ministry of the Environment and
Protection of Land and Sea, which allows modeling the CO2 emission related to
different life styles. The idea is to spur students, staff and faculty to check and
reduce their own carbon emissions, helping them to adopt strategies and corrective
actions. The present version is based on the gaming approach, trying to stimulate
the competition among students and personnel belonging to different Departments.

Finally, it has just launched a very new project aiming to directly involve
Ca’ Foscari personnel in their energy consumes. The idea is to realize an interface
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to make available in real time the consuming data for small portion of Campus
buildings to the people using that area. In this way, they become responsible of their
own consumes and can try to reduce them changing, if possible, their life style. We
are now testing this in a pilot case study, the Scientific Campus, but the idea is to
extend it to the different University buildings (Table 1).

3 Discussion

“Universities have a critical role to play in educating future generations, dissemi-
nating information about sustainability, and particularly by training leaders with the
skills to solve regional and local problems from a global and interdisciplinary
perspective. Especially crucial is the fostering of human resources to work toward
sustainability in the developing nations that bear the brunt of global environmental
problems. A network of networks can also provide opportunities for collaborating
universities to develop and improve higher education capacity in their respective
nations and regions” (Sapporo Sustainability Declaration, G8 University Summit,
Japan, 2010, p. 3).

The recognition of the crucial role played by Higher Education for the Sus-
tainable Development of our society, in some ways, allow us to overcome the
debate about the University and its possible crisis, developed within the context of
social sciences in the last decades (for a synthesis see Delanty 2001).

All this, however, claims for a deep change of the University, in terms of
structures, research and teaching. As pointed out also by the modernisation agenda
of European higher education (Commission of the European Communities 2006),
Universities have to modify their public role, creating opportunities where things
can be made public and can become a matter of public concern, and where publics
can constitute themselves around such issues (Biesta et al. 2009).

Since the Rio Declaration (1992), in relation to the sustainability issues, a crucial
role has been recognized to the local scale and the cities in particular. They rep-
resent, indeed, places in which the energy consume, waste production and emission
concentrate, due to the high concentration of economic activities; they represent the
right scale at which the environmental problems can be faced; moreover, they host
the decisional power, main economic resources and finally also centers of excel-
lence for education and research.

All this directly recall the metropolitan university concept (Mulhollan 1995),
according to which “urban university manifests a deep sense of responsibility to its
urban constituencies and attempts to assist them in coping with their problems”
(Martinez-Brawley 2003).

In relation to this, some questions rise. How the Ca’ Foscari University can
contribute to the implementation of Sustainability in a heritage city as Venice? How
are we going to produce meaning and encourage positive action in a knowledge
system shattered by postmodernity, the proliferation of interests, and often conflicts
or tensions between different alternatives?
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One possible suggestion comes from the Sapporo Sustainability Declaration, art.
8. “Another potential role for universities in the effort to attain sustainability is the
use of their campuses as models for a sustainable society, based on interactions with
various stakeholders in society through the academic research and education pro-
cesses. Universities can provide venues in which to test new sustainability-relevant
knowledge in a social context. Activities already being undertaken by participating
universities, such as the development of “sustainable” or “green” campuses, and the
issuing of action statements in response to climate change, are examples of how to
showcase a sustainable society. By serving as test models for society at large,
universities help foster in their students the attitudes and skills necessary to achieve
a sustainable society in the future. Thus the sustainable campus can serve as both an
experiment in progress and an ideal tool for educating future generations” (Sapporo
Sustainability Declaration, G8 University Summit, Japan, 2010, p. 3).

All the measures/projects above described (Table 1) are primarily reversed
inside the University, in order to implement commitments towards a more sus-
tainable Campus, but the can also become a reference for the surrounding city. For
instance, Ca’ Foscari University, by its own specific research skills, can drive the
conservation process of historical buildings, suggesting the best ways to treat stones
and other concretes, to preserve paintings and to recover them after time damages.
Nevertheless, it can also contribute in enlarging the view, moving from specific
issues to a general view. It can contribute in deciding what we want to preserve in
Venice (and its surrounding lagoon environment). The challenge is to preserve a
dynamic system, changing through the time, and for which it is quite impossible to
fix (and maintain) a single snapshot. Ca’ Foscari has to give its contribute to realize
that it is simply impossible to preserve everything, ‘as it was and where it was’; that
is needed to preserve the resilience of the system, the capability to cope with the
external perturbations without changes the critical internal processes. Moreover,
recognizing the crucial role of citizen, in terms of social tissue, for the maintenance
the town (and its lagoon still alive).

Being innovative, creative, experimenting, indicating new ways, suggesting new
strategies, being sentinel for changes, Ca’ Foscari could affect the local and regional
policies. Within this context, the LEED certification can be considered a clear signal
to the town and policy makers. Indeed, an important question in Venice is how to
conjugate heritage and the eco-efficiency and eco-innovations. Ca’ Foscari
demonstrated that it is possible to move towards sustainability, also considering
historical buildings.

4 Conclusions

All this represents a challenge for the Ca’ Foscari University: to be able to
implement an integrated Sustainability approach, acting inside, modifying both
infrastructures and behaviors, but also taking upon itself the additional
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responsibility of providing leadership to its metropolitan region by using its human
and financial resources to improve the region’s quality of life.

Within this process, some possible limitations can be identified.
First, the implementation of the integrated sustainability concept, claiming for

interdisciplinarity and multidisciplinarity, is often frustrated by the presence, inside
the University, of strong and historically well-defined boundaries among the dif-
ferent disciplines.

On the other side, Universities are suffering for a strong resources reduction,
limiting their choosing capability and in some cases the opportunity for long term
programs and strategies, as typically those required for the sustainability issues.

Finally temporal and spatial ties. The reconstruction of the Venetian urban and
social tissue will require a long time and the adoption of new more adequate
policies by local authorities, and so the real opportunities of the Ca’ Foscari
University to affect the processes will be a sort of long term experiment with scarce
possibilities to act with the try and error method. Moreover, it will require to work
on the local scale, but in the context of the global perspective.

Future perspectives. As highlighted also by the Sapporo Sustainability Decla-
ration, the creation of network and network of networks represents a crucial issue,
on one side allowing to share experiences and best practices, on the other enlarging
the action radius both in spatial and temporal terms. For this reason, Ca’ Foscari is
coordinating, with other Italian Universities, the creation of an Italian network of
Universities for the Sustainability.
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The Role of University Centers
in Environmental and Sustainability
Education in Envisioning Futures

Peter Blaze Corcoran, Joseph P. Weakland
and Brandon P. Hollingshead

Abstract
This paper considers the role that university centers in environmental and
sustainability education might play in envisioning futures for the field—as well
as for tomorrow’s campus. The paper attempts to move the conversation of “the
future” beyond a general or rhetorical sense and instead toward how university
centers might participate in the collective, institutional, intergenerational, and
social processes necessary to imagine, design, and actualize alternative,
sustainable futures. This working understanding of “the future” comes from
within traditional sustainability discourse on “present and future generations,”
such as intergenerational education and intergenerational justice—as well as
discourse further afield, such as speculative movements within the fields of
design and architecture. University research centers in environmental and
sustainability education are particularly suited to the task of envisioning
socio-ecological futures, as they have been successful in promoting the
mainstreaming of sustainability in home institutions, in academe, and in the
larger culture and society. Centers are able to develop programs for and with
students, connect the university to other communities, work with government,
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involve industry, and encourage scholars to explore intergenerational learning
and transformative leadership for sustainability. Centers are a platform for
interdisciplinary knowledge creation and feed sustainability ideas into univer-
sities and other societal institutions that they are not able to produce on their
own. Centers, then, can be a place to envision futures for environmental and
sustainability education, for tomorrow’s campus, and for Earth.

Keywords
Envisioning futures � University centers � Environmental and sustainability
education � Intergenerational ethics � Higher education

1 Introduction

Environmental education is at a critical moment. The field marks 40 years since its
official launch at Tbilisi, Georgia, in 1977. The United Nations Decade of Edu-
cation for Sustainable Development (UNDESD) has ended in 2015, as did the
United Nations Millennium Development Goals. The United Nations (UN) has
launched the Sustainable Development Goals (SDGs) with extraordinary interna-
tional agreement on the need to create a just, peaceful, and sustainable future. In late
September 2015, the UN adopted 17 SDGs intended to “end poverty, protect the
planet, and ensure prosperity for all,” with specific benchmarks to be achieved over
the next 15 years (UN 2015). Further, the United Nation’s Global Action Pro-
gramme on Education for Sustainable Development “seeks to generate and scale-up
concrete actions in ESD” and contributes to the post-2015 agenda (UNESCO
2014b). An understanding of “strong sustainability” and education for sustainable
development emerges from declarations and initiatives of the United Nations, such
as the UNDESD and Agenda 21; civil society initiatives such as the Earth Charter;
and the particular cultural, environmental, philosophical, and historical conditions
of our nations, our communities, and our universities. Embedded within this con-
cept of strong sustainability is an intergenerational ethic expressed in care for the
long term flourishing of Earth’s human and ecological communities (Earth Charter
International 2000).

The work of creating the future is being done now—and much of it is unsus-
tainable in terms of natural and cultural resources. The future of environmental
education is an urgent question in the larger context of the Anthropocene, the
geological epoch in which human activities have become the dominant driver in the
ongoing evolution of Earth’s biosphere. The contemporary ecological moment is
characterized by complexity, uncertainty, and “accelerating change” (Wals and
Corcoran 2012). While the global impact of anthropogenic climate change is
undeniable, the pace of temperature and sea-level rise depends on ecological
feedback loops that are not fully understood—and which may be increasing the rate
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of biosphere destabilization (Hansen et al. 2015). From a social perspective, the
Anthropocene is an age of what humanities scholar Rob Nixon (2011) terms “slow
violence,” or ecological violence and environmental injustice that occurs on spatial
and temporal scales that are hard to understand or represent, most often against the
world’s poorest peoples.

In light of such developments, educators need strategies for anticipatory
engagement with changing socio-ecological realities—both in the present and
future—in order to be effective within their various embodied contexts. Environ-
mental educators must engage in imaginative mapping concerning large scale,
global processes, as well as create useful, situated knowledge for dissemination
within their respective socio-ecological contexts. This chapter explores intergen-
erationality as a specific example of futures thinking within environmental and
sustainability education, examining the ethical nature of relationships between
youth, elders, and even future generations. It also considers the role of university
research centers in environmental and sustainability education; these centers can
bring together students, young faculty, university staff, and established scholars,
providing the interdisciplinary space necessary to generate the campus(es) of
tomorrow. The chapter concludes by considering a specific project undertaken by
the Center for Environmental and Sustainability Education geared toward specu-
lating on futures for the field—particularly in light of the emergent United Nations
Sustainable Development Goals.

2 Present and Future Generations in Sustainable
Development Discourse

Intergenerational ethics provides a compelling perspective for educational practi-
tioners and theorists to envision sustainable futures. Intergenerational learning
bridges divides by bringing together different generations to learn together about
each other, including experiences, values, and aspirations for sustainable futures; to
learn together about ecological, social, cultural, and economic events relevant to
them; and to learn together through shared experiences and training activities
designed to develop knowledge and skills for addressing the challenges of sus-
tainability (Hollingshead et al. 2014).

Work in environmental education and education for sustainable development, at
an international scale, has largely been driven by organizations and institutions
affiliated with the United Nations Environment Programme, UNESCO, the United
Nations Decade of Education for Sustainable Development, and other similar
efforts. As the field transitions from the “post-Decade” DESD efforts into the new
Sustainable Development Goals, it is worthwhile to briefly review how the major
declarations, proclamations, and policy initiatives from the United Nations system
have considered intergenerationality in general—and intergenerational learning in
particular. While the notion of “present and future generations” is widespread in
sustainable development discourse, there is little precise language on the meaning,
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methods, and goals of such intergenerational work. Often these declarations are
asymmetric in their consideration, treatment, and prioritization of generations by
privileging the contributions (and potential contributions) of future generations,
whilst ignoring the wisdom of elders and (culpability of) past generations.

Attention to “present and future generations” is a common rhetorical device in
most major international sustainable development declarations and has shaped the
sustainable development discourse for decades. For example, the Declaration of the
United Nations Conference on the Human Environment was an early call to “defend
and improve the human environment for present and future generations” (1972).
The Brundtland Commission famously defined sustainable development as “de-
velopment that meets the needs of the present without compromising the ability of
future generations to meet their own needs” (World Commission on Environment
and Development 1987). Proclamations like the Rio Declaration on Environment
and Development (1992), Agenda 21 (1992), Johannesburg Declaration (2002), Rio
+20 United Nations Conference on Sustainable Development statement on “The
Future We Want” (2012), and, most recently, the resolution adopting the Sus-
tainable Development Goals (2015) all declare ethical imperatives to consider
present and future generations.

The outcome document of Rio+20 provides a concise example of the ways in
which intergenerational thinking manifests itself within sustainable development
policy and discourse:

We stress the importance of the active participation of young people in decision-making
processes, as the issues we are addressing have a deep impact on present and future
generations and as the contribution of children and youth is vital to the achievement of
sustainable development. We also recognize the need to promote intergenerational dialogue
and solidarity by recognizing their views. (“The Future We Want” 2012 Article 50)

Similarly, the United Nations resolution adopting the Sustainable Development
Goals states, “The future of humanity and of our planet lies in our hands. It lies also
in the hands of today’s younger generation who will pass the torch to future
generations” (United Nations General Assembly 2015, paragraph 50).

Analysis of these kinds of declarations reveals common features of intergener-
ationality, including (1) consideration of present and future generations (2) honor-
ing the participation and contributions of children and youth, and
(3) intergenerational dialogue and solidarity. In this way, the term “intergenera-
tional” is often used to support the inclusion of children and youth in sustainable
development initiatives. Such interpretations of intergenerationality disproportion-
ally focus on children and youth as a protected class and often ignore or marginalize
elders. For example, the only reference to older generations in the Sustainable
Development Goals is to “address the nutritional needs of adolescent girls, pregnant
and lactating women and older persons” (2015 Goal 2.2). The Rio+20 outcome
document only mentions elders in two instances, in relation to the elderly as a
vulnerable population and in light of disability.1 Agenda 21 describes the role of the

1See Articles 43 and 135.
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elderly in sustainable development through language on resource demands and
dependency burdens,2 health needs,3 and disability.4 In only a single instance does
Agenda 21 promote intergenerational dialogue with older generations,5 as com-
pared to numerous exhortations on the importance and role of youth (UNCED
1992, 1993). Older generations, elders, and traditional knowledge are missing from
the Sustainable Development Goals except for one reference to traditional knowl-
edge in agriculture and animal husbandry (SDGs 2015 Goal 2.5).

3 Envisioning Intergenerational Ethics for Education

The sustainable development movement is invested in meeting the needs of present
and future generations and has set several policy measures and made many dec-
larations to take up the project of intergenerational dialogue and collaboration. Such
discourse asymmetrically privileges the contributions of rising generations over the
“burdens” of aging generations. By envisioning sustainable futures with intergen-
erationality in mind, however, environmental education theorists and scholars might
consider an alternative to “present and future generations,” an alternative that goes
beyond the categorization of living but temporally distant younger and older
generations.

The fields of intergenerational ethics and intergenerational justice provide
guidance for considering the asymmetry between the choices made by present
generations and the effects felt by future generations: “Our notions of justice have
been finely honed around the concept of individual rights as these can be defended
against the interests of others,” writes Rawls (2001), but “when we move beyond
our grandchildren, we falter; for future persons are indeterminate and remote, and
one wonders how present persons have duties to such faceless nonentities” (ibid
p 62). How are we to act when the environmental and social impact of present
choices may not immediately be felt, such as in the case of climate change and
economic destabilization? Such is the conundrum of the “pure intergenerational
problem” (Gardiner 2003) in which earlier generations impose high uncompensated
costs, with compounded burdens, on subsequent generations.

In a groundbreaking report (2012) on “Intergenerational solidarity and the needs
of future,” (United Nations General Assembly 2013) and in response to input given
by several nations and stakeholders to the Preparatory Committee for the United
Nations Conference on Sustainable Development, UN Secretary General Ban
Ki-moon proposed the establishment of a high commissioner for future generations.
Such a commissioner would be an advocate for intergenerational solidarity,
undertake research and policy development to enhance intergenerational solidarity,

2See section 5.22.
3See Agenda 21 section 6.18.
4See Agenda 21 section 6.34.
5See Agenda 21 section 7.4.
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and advise United Nations Member States and affiliated UN entities on matters of
intergenerational concern. Primary to this undertaking is recognition of the key role
of education for sustainable development. The report states:

Education is itself critical to intergenerational solidarity, as the means of transmitting
accumulated or at least latest scientific and other knowledge to future generations. Concern
for future generations rests on an open and critical engagement with moral and ethical
choices, carried out by informed stakeholders, at all levels. Possible actions would involve
strengthening civic education, education for sustainable development and leadership
training to foster attitude changes advancing intergenerational solidarity and justice. In this
context, the importance comes to the fore of promoting education for sustainable devel-
opment…. (UN 2012 Article 27)

If environmental education and education for sustainable development are pri-
mary in advancing intergenerational solidarity, how might scholars and educators
practice and/or employ intergenerational learning in environmental education and in
the project of envisioning futures?

4 Discussion: Centers in Environmental and Sustainability
Education

As these issues of intergenerational ethics, climate justice, and “deep” sustainability
become more important in higher education, there is a critical need to find a place
for them on our campuses—and in the larger international university networks of
collaboration.

University research centers in environmental and sustainability education are
particularly suited to task of envisioning socio-ecological futures, as they have been
successful in promoting the mainstreaming of sustainability in home institutions, in
academe, and in the larger culture and society. Centers are able to develop programs
for and with students, connect the university to other communities, work with
government, involve industry, and encourage scholars to explore intergenerational
learning and transformative leadership for sustainability. Centers are a platform for
interdisciplinary knowledge creation and feed sustainability ideas into universities
and other societal institutions that they are not able to produce them on their own.
University centers are also powerful spaces for intergenerational collaboration. For
example, the authors’ own Center for Environmental and Sustainability Education
provides pre-professional development opportunities for young people, and puts
young scholars into contact with leading thinkers and practitioners within the field
both locally and globally. Centers, then, can be a place to envision futures for
environmental and sustainability education, for tomorrow’s campus, and for Earth.
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4.1 International Intergenerational Network of Centers
(IINC)

In recent years, several, if not many, tertiary institutions have created such academic
centers in environmental and sustainability education. These institutes, within such
larger universities, practice, promote, and research transformative education
towards cultures of sustainability. Recognizing the value of such innovative work
and keen to share research results, Wangari Maathai, Green Belt Movement;
Akpezi Ogbuigwe, United Nations Environment Programme (UNEP); and Peter
Blaze Corcoran, Center for Environmental and Sustainability Education Florida
Gulf Coast University, convened a series of meetings to advance the notion of
creating an international, intergenerational informal network of such higher edu-
cation centers.

Subsequently, meetings in Florida and Kenya included Heila Lotz-Sisitka,
Environmental Research Center, Rhodes University and Mahesh Pradhan,
UNEP. Other centers were invited to join to expand the circle of participation of a
small network of sister centers which promote strong sustainability as advanced by
declarations of the United Nations including Agenda 21, the Decade of Education
for Sustainable Development, and the Rio+20 Treaty, and by civil society initiatives
such as the Earth Charter. The network of centers was launched at the World
Environmental Education Congress in Marrakech, Morocco on June 12, 2013.

Individual centers have long promoted the mainstreaming of sustainability in
home institutions, in higher education, and in the larger culture. One purpose of the
proposed network is to report how individual centers operate at the leading edge of
sustainability—to document how centers practice sustainability in their home
institutions and communities. Centers strengthen the infusion of sustainability in
universities. Centers are able to develop programs for students, connect the uni-
versity to other institutions, work with government, and involve industry. They are
a platform for interdisciplinary knowledge creation. They feed ideas into a uni-
versity that it is not able to produce on its own.

Academic centers have long been involved in partnerships and collaborative
research projects, but to the authors’ knowledge there has been little research on
their role in education for sustainable development. For example, the network will
address the following questions: What is the level and quality of activity at inno-
vative centers in higher education? How do centers serve the purpose of pushing
their own home universities toward strong commitments to sustainability? In what
ways do centers act as an engine of cultural innovation? How are centers able to
build new forms of campus-community scholarship?

This “strategy for transformation”, the thesis of the initiative, is that the network
can build on the proven success of centers in institutionalizing learning and lead-
ership for sustainability by collaborating on research, scholarship, and action in the
context of innovative approaches to mainstreaming environmental and sustain-
ability education. The network promotes collaboration among sister centers across
the globe and to expand our vision of strong sustainability to other centers and
institutions; thus, it is an international network.
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Further, intergenerational learning is critical to any transformation in higher
education and to any “sector-wide learning process”. The network, therefore,
promotes intergenerational collaboration in research and activities. As an example,
the IINC has completed an edited volume Intergenerational Learning and Trans-
formative Leadership for Sustainable Futures (Corcoran and Hollingshead 2014)
that includes these topics. The network launched the book and convened a meeting
of member centers at the UN World Conference on Education for Sustainable
Development in November 2014 in Nagoya, Japan. A follow up meeting was
convened at the World Environmental Education Conference in Gothenburg, in
June 2015.

4.2 Envisioning Futures for Environmental and Sustainability
Education

The network has also nearly completed another edited volume, Envisioning Futures
for Environmental and Sustainability Education (Corcoran and Weakland 2017)
that invites educational practitioners and theorists to speculate on—and craft visions
for—the future of environmental and sustainability education. It explores what
educational methods and practices might exist on the horizon, waiting for discovery
and implementation. The volume will present contributions that leverage specula-
tive inquiry to imagine how nascent scientific, technological, social, and ecological
developments might perturb, disrupt, and/or transform the field of environmental
education.

Likewise, the project also mobilizes such thinking to extend earlier lines of
related inquiry within the field, such as “backcasting” (Holmberg and Robert 2000),
or that chart points of contact between emerging modes of speculative thought and
the field’s own longstanding concern with ecological futurity. In asking these
questions the editors are inspired by thinkers within fields such as design, archi-
tecture, and computer science. These disciplines have recently initiated discussions
concerning how critical speculation might help practitioners challenge ingrained
disciplinary assumptions. For example, speculative design (Dunne and Raby 2011),
architecture fiction (Gadanho 2009; Lally 2014), and science fiction prototyping
(Johnson 2011) harness science fiction’s capacity to explore possible futures
through extrapolating elements of our contemporary moment into imaginary
worlds.

At a time of increasing local and global challenges and complexity, the project
explores the intersection of education, sustainability, and emerging modes of
speculative inquiry concerning alternative futures to those of our current unsus-
tainable trajectory. This book will likewise share the creative and innovative con-
tributions that academic centers, networks, and programs are making to advance
strong sustainability in education, especially in higher education. It will be the fifth
in a series on the United Nations Decade of Education for Sustainable Development
(2005–2014) published by Wageningen Academic Publishers. Previous volumes in
the series have addressed social learning, young people’s participation in

138 P.B. Corcoran et al.

ferbrando@ffclrp.usp.br



sustainable development (Corcoran and Osano 2009) learning for sustainability in
times of accelerating change, and intergenerational learning and transformative
leadership for sustainable futures. Each of these efforts has explored educational
theories and practices necessary to construct a sustainable future. This volume
builds on the topics of previous books by placing the concept of the future itself
under critical investigation, asking questions such as “whose future?” and “through
what intellectual and embodied processes can we create useful knowledge about
likely, possible, and desirable futures?” Specifically, Envisioning Futures for
Environmental and Sustainability Education explores how imagining, writing,
designing, and building alternative futures might propel environmental education in
new directions.

The editors have encouraged intergenerational and interdisciplinary collabora-
tion in authorship and innovative approaches, if possible, such as the dialogical
development of chapters with students. Previous volumes within the United Nations
Decade of Education for Sustainable Development (UNDESD) series have
responded to the complexity of environmental education in our contemporary
moment with concepts such as social learning, intergenerational learning, and
transformative leadership for sustainable futures. Envisioning Futures for Envi-
ronmental and Sustainability Education builds on this earlier work—as well as the
work of others. It seeks to foster modes of intellectual engagement with ecological
futures in the Anthropocene; to develop resilient, adaptable pedagogies as a hedge
against future ecological uncertainties; and to spark discussion concerning how
futures thinking can generate theoretical and applied innovations within the field.

5 Conclusions: Academic Centers and the United Nations
Sustainable Development Goals (SDGs)

Initiatives such as the International Intergenerational Network of Centers and the
Envisioning Futures project illustrate how university centers can bring together an
array of stakeholders in mapping futures for environmental and sustainability
education. This work includes tracing new trajectories for theoretical work within
the field, situating new knowledge(s) within the space of university campuses and
infrastructures, as well as collaborating with community and regional partners.

More broadly, the achievement of truly sustainable development requires a
re-orientation of social and economic systems. Enabling the integration needed for
the SDG framework to contribute meaningfully to SD will require the full partic-
ipation of people from all walks of life, all generations, and across a range of
sectors. Such transformative social change can potentially be driven by the SDGs.
However, this will require adequate social change strategies to be embedded in the
SDG policy goals and interventions. One of the most systemically constituted social
change strategies used by societies is education and training. Evidence from the UN
Decade on Education for Sustainable Development shows clearly that education is
an important process for strengthening knowledge, values, and ethics for social
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participation in sustainable development processes and actions (UNESCO 2014a).
Evidence being produced out of the earth system and environmental sciences
suggests that sustainable development learning and action should be constituted
within an understanding of earth systems boundaries and the intimate link that
exists between people and the environment in social-ecological systems.

Giving attention to education and training within all of the SDGs, and giving
attention to sustainable development within the Education Goal in the SDGs (Goal
4) becomes specially important as education and training systems are the first arena
for engagement with sustainable development amongst youth, and as such it has an
important role to play in facilitating participation in green economies and creating
opportunities for sustainable development leadership (International Council for
Science and International Social Science Council 2015). Higher education and
technical education and training systems need to re-orient research and teaching
practices to fast-track engagement with the SDGs. At the same time, basic edu-
cation should provide core competences, foundational knowledge, and values and
skills for a more sustainable future. Wider community and social learning processes
are urgently needed for orienting towards more sustainable lifestyles and livelihood
choices and actions (Corcoran and Lotz-Sisitka 2015).

The SDGs provide a vision of education for sustainable development. These
challenges involve both the production of and engagement with the complex new
concepts, forms of knowledge, ethics, and values. There is also need to consolidate
and deepen engagement with ‘strong sustainability’. This requires recognition of
the integral relationship that exists among society-economy-environment, and this
integrated concept should be visible in all education and training systems world-
wide. There is a recognized urgency for enhanced uptake of new knowledge into
social and technological systems for sustainable development governance and
practice. All social mechanisms, including education and training systems need to
be involved in this process. University centers in environmental and sustainability
education can be catalysts for this process in higher education. University research
centers convene intergenerational stakeholders in the collaborative process of
envisioning sustainable futures—as well as futures for sustainability education.
They can do this across disciplines, as well as inside and outside of formal edu-
cational settings. This work is critically important in order to accomplish the
transformation of attitudes, values, and behaviors necessary to realize ambitious
international sustainability projects such as the SDGs.
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Abstract
Early childhood education (ECE) within tertiary education has proactively
responded to calls to realign preservice teacher education towards more
sustainable futures, with Early Childhood Education for Sustainability (ECEfS)
developing rapidly as a field of research and practice. An international
multi-university initiative that has been a key impetus for ECEfS since 2010
is the Transnational Dialogues in Research in Early Childhood Education for
Sustainability (TND). The TND is an international group of experienced and
early career researchers that fosters collaborations between individuals and
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groups of researchers, universities and ECE practitioners. In particular, the group
aims to build researcher capacity for instigating projects that activate sustain-
ability learning in ECE. This paper reports on three research projects emerging
from the third TND and articulates strategies and processes for sustaining
ongoing research dialogues in order to promulgate new fields of sustainability
research through its collaborations. The authors believe that this kind of dialogic
process offers other universities and disciplines a model for embedding
sustainability into their processes and structures.

Keywords
Transnational dialogues � Education for sustainability � Early childhood
education for sustainability � Curriculum frameworks � Teacher education

1 Introduction

The tertiary education sector has been relatively slow to respond to calls for the
reorientation of education towards sustainability, despite being advocated for in
numerous key international publications from, for example, the United Nations and
the United Nations Educational, Scientific and Cultural Organization (UNESCO),
and especially those emanating from the UN Decade of Education for Sustainable
Development (DESD) (UNESCO 2005, 2014). This absence is particularly notable
within the field of early childhood education and care (ECEC) teacher education
and research, despite the likelihood that young children will experience the most
significant impacts of unsustainable societies (Davis and Elliott 2014).

The Transnational Dialogues in Early Childhood Education for Sustainability
(TND in ECEfS), an informal international network of ECEC teacher educators,
researchers, and practitioners that developed through the impetus of the DESD, has
had significant influence on the emergence of a new productive international
research field in sustainability education, spawning new research directions, fos-
tering international conversations about research, and delivering several research
publications. This paper, produced collaboratively by researchers and academics
engaged in the TND, outlines this initiative, and presents the TND as a model for
other multi-university initiatives, with a main purpose of promoting collaborative
and practice oriented international research that activates transformative sustain-
ability learning.

First, we present the development of the Transnational Dialogues and sum-
marize significant new research growing out of the dialogues. Confident that the
TND represents a useful model for the development of other sustainability fields in
the tertiary education sector, we conceptualize the TND as an informal decentral-
ized network and share lessons learned about its usefulness for sustaining an
international network and community of practice. In revealing the processes,
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challenges and successes involved in advancing the TND, this paper encourages the
formation of other new international collaborations in sustainability research.

2 What Is the TND in ECEfS?

In 2010, an Australian researcher, Prof. Julie Davis, and Prof. Eva Johansson, a
researcher from Norway, initiated the Transnational Dialogues in Early Childhood
Education for Sustainability. Their intention was to organize a forum whereby
international researchers could share multi-national, multi-cultural and
multi-disciplinary perspectives and experiences with the overall goal of provoking
interest and ideas for future collaborative research, publications, scholarly
exchanges and mentoring. The research forum—organized without any external
funding apart from basic investments from the host university to cover meals—was
planned as a democratic, outcomes-oriented workshop with multiple opportunities
for networking between participants. At the time, the field of ECEfS had a very
small research base (Davis 2009), and it was decided the workshop should bring
together researchers with an interest in ECEfS, even if they did not work directly in
the area.

The inaugural TND took place in Stavanger, Norway, in August 2010, as a joint
Queensland University of Technology (QUT) and University of Stavanger event.
The meeting was held after the World Organization for Early Childhood Education
(OMEP) Congress in Sweden, a conference primarily for practitioners, but with an
emerging research focus. Fifteen researchers at various stages of their research
careers were invited to attend the TND from Australia, New Zealand, Norway and
Sweden. This first meeting initiated the TND’s ongoing research agenda, which is
to proactively investigate ways of knowing and understanding how young children
are recognized as, and learn to be, active citizens for sustainability. The action
outcomes from this first meeting included a number of ideas to drive collaborative
research proposals and papers, a strong desire to continue networking within the
ECEfS community, and a submission from participants to the deliberations that
preceded the United Nations Rio+20 conference on sustainable development in
2012, which advocated for children’s voices and their particular considerations to
be integral to global decision-making about sustainability.

TND2 was held in Brisbane in July 2011, in tandem with the 6th World
Environmental Education Congress (WEEC), with additional participants from
Korea, Japan, and Singapore offering broader international representation, and
diverse social-geographical-cultural perspectives on research in ECEfS. Continuing
with the focus on building research capacity in ECEfS, action outcomes included
new research and writing collaborations, a number of international Visiting Scholar
events, several joint research grant applications with international collaborators, and
further refereed publications with international co-authors. The most significant
output that included participants from both TND1 and TND2 was a research book
edited by Davis and Elliott (2014), which has provided a platform for the further
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promotion of research in ECEfS, and has already been translated into Korean
(Davis and Elliott 2015). The 19 chapters from researchers from nine nations range
across three themes: ethics and values, historical and sociocultural contexts, and
curriculum and pedagogy.

The third TND returned to Stavanger (July 2015), ahead of the WEEC in
Sweden. The increased number of participants and countries represented at this
meeting demonstrated the growing interest in ECEfS amongst researchers and
added further new perspectives and approaches to the expanding field of ECEfS
research. In addition to participants who had attended one or both of the early
TNDs, this meeting also included researchers from the United Kingdom, Canada
and the United States. Arising from TND3 are five research sub-groups, of which
three of these collaborations are profiled in following sections of this paper.

In summary, TND has been a means for building international research capacity
in a new area of education for sustainability research, but it is still in its infancy. We
acknowledge, for example, that there are currently no voices from First Nations
peoples or from Africa or Latin America in the TND and that the research per-
spectives and methodologies reflect those of the main participants. We do hope and
anticipate, however, that these gaps will be addressed in the future and that the TND
and other such collaborations will encourage the emergence of new voices and
perspectives. Such diversity is vital if the field is to continue to grow, prosper and
make an impact.

3 Research Projects Emerging from TND3

Here we outline three of the collaborative international studies that are currently
being investigated by TND3 researchers. Each project has been developed by those
who expressed interest in the topic, and that emerged from a process of brain-
storming begun on the second day of the workshop. Through further inclusive
debate, discussion and negotiation, a large number of discrete topics were distilled
into five ‘researchable’ themes or topics.

3.1 Transnational Case Studies of Children’s Webs
of Connectedness in ECEfS

In this first study, the researchers have a wide range of research experience – from
that of a full professor with limited publications in English, a doctoral candidate,
and a practicing teacher with a strong interest in ECEfS research who recently
commenced doctoral studies. Inoue (2014) asserts that early childhood educators
who offer daily learning experiences that embed ecological concepts such as bio-
diversity, life cycles, and human-nature interdependency have the potential to foster
an “ecological worldview” in young children, where interconnections between
elements are paramount. She also asserts that understandings of ecological
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worldviews vary among educators and centers, regions and countries. This multi-
plicity of perspectives makes it difficult to generalize what teaching for an eco-
logical worldview might look like in early childhood education. The researchers
decided to employ case study design for the research with a focus on how features
within local contexts influence educators’ pedagogical practices and opportunities
for children to develop ecological worldviews.

This research of young children’s ecological worldviews has been conducted in
three contexts: Australia, Japan, and the United States. Inoue, from Japan, has
already researched the development of ecological worldviews in ECE with very
young children (Inoue 2014), with this research then taken up by Emery (Australia)
and Browder (USA) who in turn conducted cases in their own home countries.
Here, these latter two case studies are briefly described.

3.1.1 An Australian Case Study
Conducted in Triabunna on the east coast of Tasmania in southern Australia, this
case study explores webs of connectedness (or connections) at an early childhood
education (ECE) center located near Great Oyster Bay, a region that is a breeding
ground for fairy penguin colonies. As part of the center’s ongoing learning pro-
gram, young children have begun learning about the webs of connections between
habitat change and the penguins.

The region’s parks and wildlife services (PWS) invited a childcare centre in
Triabunna to partner with them in a penguin breeding program in which children
from the center built breeding boxes for the penguin colony on nearby Little
Christmas Island. As a result of changing seasonal conditions, the habitat on Little
Christmas Island has also changed, leading to a decline in the penguin colony and a
slowing of their breeding, due to a lack of food for the penguins, as well as ongoing
predation. PWS presented this problem to the children at the center and discussed
with them how the breeding boxes represent a human-designed adaptation to cli-
mate change which supports the survival of the penguin population in this area.
Using design plans provided by PWS, the children worked together with the
groundsman from the childcare centre to build six timber breeding boxes designed
to provide a safe habitat for nesting penguins that the PWS then installed on the
small rocky island. The children’s connection with the life cycle of the fairy pen-
guins was sustained through ongoing reporting on the progress of the island’s
penguin population by PWS staff and through ongoing conversations with the
children.

By explicitly introducing concepts of interdependencies between humans and
nature into the learning program (Inoue 2014), this Australian case study illustrates
that early childhood learning can be oriented towards environmental awareness and
sustainability. Further, such learning supports the national curriculum outcomes of
the Early Years Learning Framework for Australia (Department of Education
Employment and Workplace Relations (DEEWR) 2009), in particular Outcome 2:
“Children are connected with and contribute to their world” (p. 29), which adds
additional legitimacy to such learning and teaching.
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3.1.2 A United States Case Study
In a South Carolina public school, twenty-two kindergarten children and their
teacher engaged in a year-long collaborative inquiry that investigated how an
outdoor learning space could provide a context for understanding webs of
connectedness.

At the beginning of the school year, the children expressed interest in revital-
izing four raised garden beds which were overgrown with weeds and grass.
Appreciating the children’s initiative and thoughtfulness, the teacher contacted a
group of community members to work alongside the class to prepare the garden
area for the autumn planting cycle. The community members who included parents,
university academics, and nutritionists offered information about seasonal planting
and the benefits of eating locally-grown, organic produce.

The autumn harvest was successful, with the children producing a bounty of
kale, lettuces, and Georgia collards. Encouraged by their success, the children then
planted a spring garden. A local Elder was enlisted to help the children germinate
the seeds. The seedlings were placed in the garden plots that had been replenished
from a compost heap containing leaves gathered from a poplar tree. During the
spring planting cycle, the children were able to observe many butterflies moving
fluidly from the garden area to the poplar tree. Their curiosity led to the educator
making contact with a local expert (a naturalist at the University of South Carolina)
to further their learning about ecological connections.

This United States case study illustrates the power of incorporating hands-on,
real-world, place-based learning experiences within formal school structures and
processes (Sobel 2005). Teachers who are responsive to children’s interests, and are
willing to learn alongside them, can promote both academic achievement as well as
an ethic of care for the natural environment. As this case shows, community vitality
is also enhanced when community members, children, and their educators pur-
posefully weave webs of connectedness. Further, as in the case from Australia, such
learning also helps educators to successfully address learning outcomes in the Head
Start Early Learning Outcomes Framework: Ages Birth to Five (Department of
Health and Human Services (DHHS) 2015), and in particular, Goal IT-ATL 6 a
“child demonstrates emerging initiative in interactions, experiences, and explo-
rations” (p. 14).

The researchers anticipate that these small-scale transnational case studies will
provide some initial opportunities for better understanding concepts such as webs of
connectedness and the formation of ecological worldviews across multiple
ecosystems and multiple socio-cultural contexts. This resonates with Gruenwald’s
(2008) ideas of bringing together culturally-sensitive and place-responsive educa-
tion that focuses on lived experiences of places. The researchers believe there is
merit in extending such international perspectives to a wide range of topics to better
contribute to global understandings of our shared concerns with sustainability and
learning. Higher education institutions have a key role in fostering such research
collaborations.
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3.2 A Transnational Study of ECEfS Within Early Years
Curriculum Frameworks

Early Childhood Education resounds to a rich cacophony of voices (Moss 2015)
and has been recognized as a fertile site for discussion around education for sus-
tainability (EfS). Thus, this (re)search hopes to offer an agnostic inquiry into the
visibility of language associated with sustainability within early childhood curric-
ula. Members of this research group sought to locate language and awareness of
EfS within the early year’s curricula in England, The Early Years Foundation Stage
(Department for Education 2014); Australia, Early Years Learning Framework for
Australia (DEEWR 2009); the USA, Head Start Early Learning Outcomes
Framework: Ages Birth to Five (DHHS 2015); Norway, National Framework Plan
for the Content and Tasks of Kindergartens (Ministry of Education and Research
2011); and Sweden, Curriculum for the preschool (National Agency for Education
2010). In order to build on sustainability-related research within early childhood
education, these researchers involved in the TND were drawn together to explore
early childhood curricula from each of their specific home country perspectives,
which will subsequently be used to provoke ‘friendly’ interrogation of the data.

This (re)search for language associated with ECEfS coexists with the reviewed
and newly ratified Sustainable Development Goals (United Nations n.d.). The
discourse surrounding EfS will be explored through comparative data analysis of a
range of early years’ curriculum documentation in international settings, thus
contributing to definitions of sustainability as multi-dimensional, rather than
acceding to ways of looking at sustainability (and education for sustainability) as
singular ‘one-size-fits-all’ notions regardless of context. Initial scrutiny of
the frameworks suggests there may be a lost window of opportunity to explicitly
embed the language of EfS in some frameworks. While the research does not claim
to be ground breaking, it will seek to remind to practitioners, policy makers and
universities that there are many ways of making sense of the world. Paradigms
associated with sustainability are often marginalized within teacher education in
universities; however early childhood educators have been strong advocates sup-
porting “the foundations of many of their [children’s] fundamental attitudes and
values” (Siraj-Blatchford et al. 2008, p. 6). Hence, the purpose of this particular
research is to advance the reframing of early childhood curricula so that interro-
gation of each national curriculum framework may better support and influence
thinking about sustainability and EfS more broadly within Higher Education,
particularly in teacher education.

The methodology for this sub-program of the TND embraces a collaborative
inquiry approach in the hope that international collaboration will “demystify and
democratize the process of constructing knowledge” (Bray et al. 2000, p. 19)
related to the different curriculum requirements for ECE across international con-
texts. Explorations, to date, include a comparative analysis of the language about
sustainability and EfS embedded in each framework, and has been captured in the
form of a comparative table using the three well-articulated pillars of sustainable
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development - Cultural Social, Economic, and Environmental (Arlemalm-Hagser
and Davis 2014; Siraj-Blatchford et al. 2008).

The researchers plan to advance this research focus through working within, and
beyond, their sub-groups to network, socialize and collaborate with other experi-
enced, mid and early career researchers, with the wider goal of developing an
international community of inquiry in Higher Education around ECEfS. The idea of
early childhood as a site for philosophic discussion and agentic change is often
noted with caution, for example: by Moss (2015), not to see discussion as a magic
potion; by Dahlberg and Moss (2005) not to position children as redemptive agents;
by Davis and Elliott (2014) who caution against the saviours for sustainability
discourse; and by Siraj-Blatchford (2008) not to program children as the ones to
solve our present sustainabilty problems. Through this project the researchers aim
to reframe early childhood curricula, in order to locate sustainability as occurring
within a framework of social practices, and under the gaze of culture and institu-
tions (Foucault 1998). As early childhood education is often positioned by gov-
ernments as a form of social contract to offer a firm foundation for future education
and employment, the relevance of systems thinking (Davis and Ferreira 2015) also
supports the idea of system-wide transformation where the processes of interpre-
tation and construction ultimately transfer to the dialogue with students in higher
education who will, in turn it is hoped, become agentic in their work with children
and the wider context. These researchers believe there are opportunities to extend
such an examination of curriculum policy to the Higher Education sector more
broadly. Interrogating curriculum policy offers a wealth of opportunities for dis-
cussion around local pedagogic practices as regimes of truth (Foucault 1998). These
truths may help us ‘do’ pedagogies differently, including the identification of
multiple ways of working with curricula guidance whilst holding onto advocacy as
a key principle.

3.3 Researching ECEfS in Early Childhood Preservice
Teacher Education

This research program arising from the TND3 addresses the gap in research about
the ‘state of play’ of sustainability and EfS in early childhood preservice teacher
education in international contexts. The general research question being investi-
gated is: ‘How is sustainability and EfS/ESD constructed and practised in early
childhood preservice teacher education programs?’ The study dovetails with the
UNESCO Roadmap for Implementing the Global Action Programme on ESD,
Priority Action Area 3 ‘Building capacities of educators and trainers’ that
emphasizes ‘teacher education institutions deliver pre-service and in-service train-
ing on ESD’, including early childhood teacher education (UNESCO 2014).

The researchers in this sub-group are from Australia, New Zealand, Sweden,
Norway, and Korea although we anticipate that others will join the team as the
project expands. Research to date identifies that the inclusion of EfS in teacher
education courses has generally been patchy and often the result of committed
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individuals rather than embedded systemically (Stevenson et al. 2014). In the case
of Australia, this is despite sustainability being identified as a cross-curriculum
priority in the national school curriculum (Australian Curriculum Assessment and
Reporting Authority [ACARA] 2010) that should be embedded into all learning
areas of education for students from Foundation to Year 10. Such increased
emphasis on sustainability presents challenges for pre-service teacher education
(Effeney and Davis 2013), and perhaps even more so in early childhood teacher
education because of the lack of specialist teacher educators who have an interest in
such matters.

This research is at the beginning of a five-phase program expected to stretch over
several years.

1. A systemic review on international literature will be conducted. A systemic
review helps propose a future research agenda when the way forward is unclear
or existing agendas have failed to address an issue (Hemingway and Brereton
2009). This draws on work in the emerging field of systematic reviews.

2. Critical policy analysis (Taylor 1997) of university top level strategies, teacher
accrediting bodies, curriculum documents, quality indicators for ECE etc. will
be conducted to identify potential policy drivers to support a focus on EfS in
teacher education programs.

3. An audit of online early childhood teacher education course materials looking
for references to sustainability and EfS has commenced.

4. International case studies will be conducted in the ‘home’ countries of partici-
pants to identify enablers and constraints to embedding of EfS within preservice
early childhood teacher education programs.

5. The creation of ‘communities of practice’ (CoP), a broad descriptor character-
izing participants coming together – either/both face to face or electronically - to
engage with shared topics, issues and challenges (Cox 2005; Wenger et al. 2002),
will be encouraged. We see CoPs arising at the level of individual institutions, at
the national level of ECE teacher educators, and internationally, where they have
the potential to address the increasingly global nature of EfS facilitation by
linking people and organizations to local and global sustainability goals.

At the time of writing, the study has commenced in Australia with an audit of
online early childhood teacher education course materials being the starting point.
Initial findings identify few instances of explicit reference to sustainability or EfS as
part of course outlines or offerings. Once the method has been trialled, research
participants from partner countries in New Zealand, Sweden, Norway, and Korea
will be invited to conduct similar audits in their own countries.

Although this research program is focused on EfS/ESD within early childhood
teacher education, it is anticipated that it will offer a model—in full or in part—
across a range of faculties and disciplines within a university, with transnational
possibilities for connecting researchers, academics and managers with an interest in
sustainability and education for sustainability. This is because the project is
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process-oriented rather than content-focused, aimed at creating the conditions for
broad systemic change within universities.

4 Lessons Learned from the TND

We believe there are a number of practical lessons that can be drawn from con-
sidering the growth of the TND and its success in generating new international
collaborations in the field of sustainability research. First, is the importance of
forming and nurturing personal relationships amongst fellow researchers in your
field especially if yours is a small, start-up field of research. The inaugural TND in
2010 brought together ECEfS researchers, most of whom were colleagues, com-
patriots, or had in some way dialogued—perhaps at a conference, perhaps through
online exchanges—with the two academics who organized the initial event. The
organizers and early participants drew upon informal networks to invite not only
researchers who were currently working on ECEfS projects, but also those whom
they knew had expressed interest in the field, without having directly worked in it.
These personal connections between researchers have helped to expand both the
TND and the field of ECEfS research as participants continue to build and
strengthen their international connections through continuing networking and
professional collaborations. Building a critical mass is essential!

It is important to note, however, that while information technologies have
allowed participants to maintain good virtual communication with the organizers
and each other, face-to-face interactions remain vitally important. This is why the
TND remains a physical event, allowing participants to meet, eat meals together,
catch trains and planes together, discuss our research in open and supportive ways,
and to share our varied multi-national and multi-disciplinary perspectives on issues
concerning ECEfS. Further, despite the transnational nature of the TND, we have
found that access to external funds to support the events has not been necessary as
researchers have been willing to either self-fund or have been able to convince their
universities to contribute some resources to enable them, individually, to attend.
Piggybacking off other major research events, such as international conferences,
also enables participants to defray some of their costs.

Additionally, the TND as a network means that all the participants have own-
ership of the processes and the outcomes. While there are is a small number of key
participants who keep the network ‘alive’, and take some responsibility for sending
updates and providing motivation, it is the participants themselves who collabo-
ratively developed the various research agendas and determined what research
themes to pursue. This democratic approach has reaped dividends as the list and
quality of research outputs demonstrate.

We have found that one of the TND’s strengths is that it is outcomes-focused.
The emphasis on producing research outcomes such as refereed papers, books and
book chapters, and research grant applications, has allowed the TND to maintain
momentum between face-to-face meetings. Additionally, TND participants have
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engaged in Visiting Scholar programs between universities, been offered opportu-
nities to present international keynote addresses, served as thesis examiners for
national and international TND colleagues, and a myriad other academic tasks that
enable individual researchers to build their research careers. Collectively, all these
activities have supported the ongoing development of ECEfS as a rich field of
research that is reshaping how people see early childhood education and its con-
tribution to sustainability.

5 Conclusion

In this paper, we offered the example of the Transnational Dialogues in Early
Childhood Education for Sustainability as a means for promoting collaborative
research and reorienting the tertiary education sector towards sustainability, with
particular reference to the the field of early childhood education. Ongoing research
dialogues have sustained this informal decentralized network of early childhood
education for sustainability researchers that originated in the first international
meeting of participants in 2010. These dialogues have allowed a growing band of
sustainability-focused researchers, from an expanding list of countries, to network and
collaborate with like-minded colleagues. This international community of practice
has served as the stimulus for a range of outputs that reflect the positive interactions
that can result from bringing together multi-national and multi-disciplinary per-
spectives and experiences. Some practical implications have included education for
sustainability becoming a research theme in theUniversity of Stavanger’s annual PhD
program in early childhood education in Norway. Meanwhile in England there has
been a recent revalidation of an early childhood related degree where the programme
is grounded in both local and global early childhood realities and framed with clear
reference to both UN and UK policy and programmes.

Finally, we have written this paper in the same spirit as the TND itself—it is a
collaboration across countries and contexts, bringing together researchers at various
levels of experience and expertise to encourage the promulgation of new fields of
sustainability research. It is hoped that the dialogic processes of the TND may offer
a productive model for other groups and sectors to draw upon in embedding sus-
tainability into their higher education environments.
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Abstract
Urgency to embed awareness of sustainability principles and practice across
society, and need for digital literacy and advocacy for sustainability are
reshaping ESD. These, together with developments in learning and teaching,
demand new tools to support implementation of project-based learning and more
interactive approaches. This investigation explores the evolution of susthing-
sout.com, an online magazine for students, academics and expert practitioners,
developed by the University of Worcester. This comprises two parts; the first, a
private site specifically for students involved in sustainability learning
on-campus; the second, an open-access site developed to deliver sustainability
information and good practice across campus, community and not-for-profit and
commercial organisations. This paper involves only the private site i.e. the
equivalent of an in-house VLE specifically designed to support the teaching of
sustainability to multi-disciplinary first and second year undergraduate students.
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It reports on the progress of the VLE, following three years of use and initial
improvements, in terms of the student support and engagement, as well as
considering the practical issues affecting these. The results fall into four
categories of pedagogical, operational, cultural and external factors, which are
synthesised to capture and share emerging knowledge of good practice offering
insights to other developers of online sustainability materials.

Keywords
Education for sustainable development (ESD) � Digital learning platform �
Innovative pedagogy � Learning community � Blackboard � Social media

1 Introduction

The urgent need to embed sustainability principles and practice across society is
recognised by governments, private sector, civil society and the general public
(United Nations 2015). The potential of higher education institutions to ‘drive
global change’ and make substantial contributions to sustainable development
(SD) through their teaching, learning and research, the sustainability of their
campuses and their influence on wider communities is also well documented
(HEFCE 2013; Higher Education Academy 2014). In response to this, the
University of Worcester’s (UK) strategic plan incorporated the statement: ‘We
promote sustainable development and active community engagement. We have an
important role in generating and applying knowledge for public benefit’ (University
of Worcester, 2013). To ensure this is accomplished the University has undertaken
to embed sustainability across the curriculum, campus and the community. This is
facilitated using ‘susthingsout.com’ which is embedded in the University’s
cross-institute elective programme on sustainability (available to all undergraduate
students).

The online magazine, susthingsout.com, incorporates public and private sites.
The public site facilitates multi-disciplinary collaboration, online learning, sharing
of good practice, and co-creation of knowledge for SD amongst a wide variety of
stakeholders (authors, academics, experts, commercial and not-for-profit organisa-
tions and community groups). Students are encouraged to use this as a live learning
resource. The private site, on which this evaluative study concentrates, is a digital
learning platform comprising students’ pages (similar to other virtual learning
environments (VLE) employed in Higher Education). This will be referred to as the
VLE. It offers learning opportunities with private, secure, online collaborative space
for use by tutors and students and facilitates e-portfolio, feedback mechanism and
assessment functionality. Students benefit considerably from this blended learning
strategy which uses these multiple methods to deliver deeper sustainability learning.
(Demian and Morrice 2012; Lyndon and Hale 2014). It is the combination of public
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and private sites and co-creation and cross collaboration, including input from
expert practitioners, which sets this apart from other digital learning platforms. This
innovative pedagogy meets the step change as advocated by the Higher Education
Academy who state, ‘Progress in ESD requires the reorientation of entire educa-
tional systems, making large-scale shifts in curriculum priorities, policy and prac-
tice’ (2014).

The VLE promotes competencies required for ESD such as critical thinking,
imagining future scenarios and making decisions in a collaborative way which
equips students with the knowledge and understanding, skills and attributes needed
to work and live in a way that safeguards environmental, social and economic
wellbeing (Higher Education Academy 2014). It incorporates participatory teaching
and learning methods that equip learners with the knowledge to take action for
sustainable development.

This use of Technology Enhanced Learning in ESD has been gaining momen-
tum over the past decade (Raghubansie et al. 2014). Although the VLE is unique in
its vision for integrating learning and debate across curriculum, campus and
community, other related studies have been drawn upon to inform its ESD content
and technical design and ongoing development (Li and Pak, 2010; Dengler 2008;
Isacsson and Gretzel, 2011; Johnson et al., 2014; Sibbel 2009; Van Wynsberghe
and Andruske 2007). Ragubansie et al. (2014) discuss the aims and early devel-
opment of the project in further detail and present a comprehensive discussion of
the literature that informed the original project.

This paper reports feedback following three years of use, including initial
improvements, in terms of student support and engagement and considers practical
issues of these. Findings are then synthesised to capture and share emerging
knowledge of good practice offering insights to other developers of online sus-
tainability materials.

2 Methodology

This research presents a case study approach and documents the ongoing research
into the evolution of the VLE. It combines information from four focus groups held
with Level 4 and Level 5 elective students and staff teaching team reflections.
Students with a range of experience with the VLE were recruited for the focus
group, hosted by an independent facilitator, to ensure that views of both new users
and frequent ‘posters’ were established. In the discussion of findings below, stu-
dents’ level of study is identified by the abbreviations L4 or L5 and ‘n’ or ‘e’ to
reflect novice (n) or established user (e) is added to the participant reference to
indicate their level of experience.

The non-positivist learners’ voice research approach collected qualitative data
from participants within focus groups. Morgan and Spanish (1984) advocate using
focus groups of non-randomly selected participants to quickly obtain thoughts and
experiences of a subject of which the participants have prior knowledge. This
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approach was chosen to ensure the focus of the study remained on the experiences
of the researched group and to preserve the relationship between the researched and
the researchers (Alessandrini 2012), which, through tutor to student feedback and
peer support, is a guiding principle of the VLE. This learners’ voice research
approach is also appropriate for the exploration of complex open-ended systems of
ideas and inter-relationships that characterise sustainability and are frequently
ethical and moral concepts.

Staff members have contributed their ‘reflection-on-action’ following the
approach proposed by Schön (1987). They have mentally revisited their personal
actions and events to gain insights into the development of the VLE.

The analysis of focus group data collected follows the approach proposed by
Bertrand et al. (1992), which recommends synthesising the comments of the par-
ticipants through an inventory of points into a segmentation of key points
expressed. This process has been used to identify the key issues that influence the
practical development of the VLE and the more complex processes of gaining
student support and engagement.

The authors used the ‘barriers and pathways’ approach used in the Future Fit
Framework (Sterling 2012) to highlight drivers and limiting factors that contribute
to the success of the VLE following three years of use and initial improvements.
This is specifically applied in terms of student support and engagement for using the
VLE as a tool for ESD and provides a format for considering the practical issues
affecting its development. Learning from the pilot study (Raghubansie et al. 2014)
is included where appropriate.

The results have been grouped into four categories: pedagogical, operational,
cultural and external factors. These categories exemplify the skills and competen-
cies those responsible for learning and teaching and curriculum development are
building into their education practice and policy within ESD and so both the results
and discussions are shown below under these headings.

3 Analysis of Data

3.1 Pedagogical Factors

Pedagogic aims from the VLE are to develop deep learning for sustainability, and
critical–thinking skills through engaging students in expressing their views,
recognising multiple viewpoints, participating in peer-to-peer learning and support,
and obtaining tutor-to-student feedback.

One of the key pedagogical factors to emerge from the focus group participants
is the development of critical thinking skills with the majority of students
expressing their ideas when posting to the VLE and viewing each other’s opinions.
Through this the VLE appears to be contributing to its aim of developing deep
learning for sustainability and critical thinking skills. Deep learning involves
analysis of new ideas for understanding and long term retention of concepts
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(Houghton, 2004). In addition student learning is enhanced via tutor feedback to
develop qualities of resilience, resourcefulness, creativity and systematic thinking
to handle the complexities and uncertainty of sustainability (Sterling 2012):

You…get the feedback from the lecturers and use that to develop your ideas (L4n)

It helps when you post something you get feedback from your tutor. They will comment on
what’s good and point you in the right direction of further reading (L4n)

Peer-to-peer learning, where the learners are actively engaged in the learning
process (Hutchings et al. 2007), is designed into the VLE to enhance deep learning
for sustainability and facilitated through student comments on each other’s posts.
There is some evidence of the value of this:

You can see what other people have put so if you’re struggling on doing a task you can look
at what other people have already done (L4n)

I like that if I have a problem my other peers can comment and help (L4n)

There is recognition amongst users that it is not as well supported by peers as it
could be:

I think the lecturers comment a lot more than the students. I think we’re supposed to
comment a lot more (L4n)

The perception that some students value academic feedback more highly than
that of their peers emerged from this study. This view is not restricted to the VLE
but also occurs in traditional peer assessment (Boud and Molloy 2013) and could
undermine tutors’ expectations of peer-to-peer learning.

Staff reflections on the VLE consider that the tutors’ efficiency in posting
comments has created a culture of ‘instant’ feedback, possibly reflecting students’
interaction with social media. Providing timely, detailed and appropriate feedback
for all posts is resource intensive and creates an expectation of instant acknowl-
edgement, which may not be sustainable or desirable within the current environ-
ment of learning.

As might be expected, with their ongoing use of the VLE, L5e students have
some recognition of the opportunity it has to act as a tool for knowledge man-
agement and to provide a community of learners to enhance their learning. In
contrast a view emerges that L4 students recognise VLE as an informal community
for enquiry. They appear to perceive sharing posts as an opportunity to see others’
work and to obtain practical help rather than gaining knowledge.

There is some concern that sharing posts may create stress and embarrassment
for students and staff.

I had to re-write something 3 or 4 times because it didn’t sound right or I wasn’t sure on the
spelling. I would prefer it if perhaps just the lecturer could see it (L4n)

You don’t want to come across as you’re criticising (L4n)

This anxiety was not common but may be worth highlighting for other devel-
opers of online materials for ESD. Despite the audience being “Digital Natives”
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(Prensky 2001) who expect technology to help them learn, digital learning plat-
forms may not address the learning needs of all students. One L4n student summed
up the feeling towards posting in front of peers:

I think that in the digital age you have to get used to people posting and viewing your things

As ‘Digital Immigrants’ (Prensky 2001) staff have similar anxieties about peer
observation on posts and digital literacy skills. It was noted amongst the teaching
team that confidence in posting and commenting developed with experience and
substantial support was required in the early stages.

However, L5e users recognise that there is a spectrum of learning styles within
classes and that the VLE offers an opportunity for the more cautious class members
to contribute to comments and polls:

It gives you an opportunity to discuss things which you maybe couldn’t in class (L5e)

Last year, if something was discussed in class which had been controversial, not many
people might have given their opinion. Whereas they could go away and think about their
argument and then vote on the anonymous poll (L5e)

If people do not want to voice their opinions in class they can do so online. It’s not an issue
with us as we’re all friends but [good] for someone who didn’t know the subject well or
was afraid of what people might think (L5e)

From the previous research it became apparent that additional alignment with
course content would enhance student engagement. Work was therefore undertaken
to facilitate VLE interaction in class through incorporating online posts into
assessments. This research indicates that motivation to participate has been
improved through these actions but engagement is still driven in part by assessment
methodology. L5 students highlighted the motivation that linking the VLE to an
assessment gave them:

Last year we had a reflective blog to summarise the year as our assessment. I could put up
part of the blog because we had to critically evaluate some of the talks we were given. So I
could write about my view of the talk and then people could respond to my opinion. I could
therefore use that response in my portfolio, so I feel like that is my incentive (L5e)

Staff reflections on the VLE also suggest that the quality and amount of infor-
mation provided influences students’ engagement, a view that supports the research
findings of Hockings et al. (2008). This study, whilst recognising the students’
largely positive response to the VLE, highlights the need to protect the profes-
sionalism and integrity of the digital learning tools which support the University’s
online sustainability presence by closely monitoring and managing the content
posted.

3.2 Operational Factors

Operational aims are to encourage student and staff competency in utilising the
VLE for ESD. The previous research recognised that the breadth of topics within
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sustainability and the complexity of sustainability learning and teaching challenged
students’ expectations whilst the lack of prescriptive content and definitive answers
made students less confident over their participatory competence, particularly in
expressing their views on the VLE (Raghubansie et al. 2014). Staff reflection-on-
actions has identified that competency with the VLE has subsequently markedly
developed including the greater recognition of competencies and skills required by
all users. Passwords, full training and operating instructions are now provided in
week 1. Staff reflections for this research indicate that this has had a positive impact
on student confidence and competence as it removes an operational barrier to
interaction.

It’s gotten easier since the first time we used it. At first I did struggle because it was a little
bit more to remember but now I know it’s OK (L4n)

Many of the first time users within the focus groups alluded to a lack of
self-belief in using the tool, which Zepke and Leach (2010) consider a key attribute
in motivation. Student feedback in the earlier study (Raghubansie et al. 2014)
indicated that a similar lack of self-belief existed in competence to make personal
opinions accessible to others via posts. In response the tutors introduced group
posts to allow discussion around the wide-reaching nature of sustainability to build
confidence prior to posting. This issues also emerges in the study as focus group
participants identify a number of potential causes of these self-belief limitations, for
example, not knowing each other well and preference for the University wide VLE
‘Blackboard’ discussed below:

I feel like I couldn’t comment on anyone’s post in this room because we don’t know each
other that well (L4n)

This lack of self-belief could also be related to students’ level of inexperience
and lack of familiarity with the tool, as the L5 students who have used it at L4 did
not make similar comments. However, L5 students’ feedbacks suggested that the
more familiar the site becomes, the fewer attitudinal concerns remain.

Once you’ve learnt it its quite easy, for example re-sizing an image or entering a heading.
They are the important things which you need to know as you start. Once you have learnt
how to do so, it is easy (L5e)

Whilst every effort was made to equip students and staff with appropriate access
and skills, a combination of factors hinders this process including varied levels of
student skill, competence and commitment and staff availability and training.

3.3 Cultural Factors

The VLE aims to assist students to accept and participate in digital learning culture
that bridges the gap between students’ social use of digital media and digital
literacy for sustainability learning. Participation in the forum provided within the
VLE enables students to develop a professional sustainability voice and enhance
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communication skills that can be carried forward to employment. It also enables
them to demonstrate participation in ESD and competence in digital literacy
through the use of an industry standard digital content management
system, WordPress.

The authors have embraced a culture of shared social practices through teaching
and learning, using the VLE for the construction of knowledge which Fabricatore
and Lopez (Fabricatore and López 2012) consider the required basis for ESD. Laird
and Kuh (2005) recognise this learning culture is influenced by students’ experi-
ences with, and expectations of, information technology.

The expectation of just-in-time learning emerges as a cultural factor for the
students’ engagement with the VLE. Students typically obtain instant messages
from Blackboard informing them of updates to academic information and alerts to
new user-generated content from Facebook, Snapchat, Linkedin, etc. The lack of
instant messaging from the VLE was discussed and may be a factor influencing
engagement. It also appears to be contributing to a student culture that expects
media sharing and networking with conversational areas such as chat rooms within
the VLE.

This research supports the findings of Kennedy et al. (2008) that although many
students are “tech savvy”, when they move away from familiar technologies and
tools they show varying patterns of competence and self-belief.

Time pressures preventing online engagement were raised by some students. As
well as this, the pedagogical issue of self-belief discussed above and/or the diffi-
culties that some students find to motivate themselves to use the VLE could relate to
concerns over self-perceived competence, which Fazey and Fazey (2001) and
Lizzio and Wilson (2013) identify as a key motivator for engagement.

Although I have said negative things about it and it hasn’t suited me, I can appreciate it will
help other people. I have posted on the site many times, it’s just motivating myself to
actually post (L5e)

I would argue that the biggest barrier for me is the idea of it being a chore to post things or
upload things. And for it to be quite difficult to write your own posts on it and it really puts
me off as its easier using alternative social media as we’re a lot more familiar with it (L4n)

An interesting difference in the perception of the VLE emerges from the
research, between a staff objective of the site creating a professional community of
practice and the students’ perception of the private site of susthingsout.com as
informal community of enquiry:

It’s a nice friendly environment where you can informally comment on people’s profiles
(L4n)

It feels so similar to Facebook and informal that it seems very casual (L4n)

I think it’s good for our learning that it is casual. If it was more formal then we would really
struggle to relate to what we are writing and you couldn’t just express yourself (L4n)

Staff reflections highlighted the ability to adapt the feedback provided to indi-
viduals and groups to be appropriate for the academic level of the student. This
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helps protect the learning environment of the VLE rather than it becoming a net-
working site for social enhancement or social compensation (Kuss and Griffiths
2011) to which its perception of informality could lead.

The VLE is used to assist students develop a professional, self-competent digital
presence and confidence in the use of digital media. Focus group participants’
feedback highlights an interesting difference in the self-competent digital presence
of L4 and L5 students. L4 students recognise the VLE as an informal environment.
However, by the second year of use this reflection is no-longer evident. Staff
members reflect that students develop these skills and competencies over time and
with the support provided by the teaching team.

3.4 External Factors

The VLE aims to utilise online skills that students have already developed inde-
pendent of academia and equip learners with enhanced digital proficiency to
demonstrate employment skills to prospective employers, such as WordPress
operation and digital communications, which are much in demand in the workplace.
Students in all focus groups identified the VLE as a positive aid in gaining
employment. L4 students considered this would become more important within
second and third year undergraduate courses whereas L5 students discussed at
length the opportunities they are offered. This may reflect the challenge in the wider
higher educational environment for students to attain a passport to employment
(Zepke and Leach 2010) and suggests employment skills are a key factor to con-
sider when establishing, introducing and operating digital learning platforms for
sustainability.

I really like the idea of sitting in an interview and hyper-linking all of our work (L5e)

I think it will be for 2nd and 3rd years. If you went into a job interview you could show
them susthingsout.com and it’s all grouped together (L4n)

On the negative side, one external factor impacting the students’ engagement
with the VLE is the institutional structure Blackboard. This is the standard
University of Worcester course management system with which students engage on
a daily basis. A Blackboard signpost to the VLE was established to address pre-
vious research findings as this appears to be an issue for a few novice users.
Students’ self-belief in competence with Blackboard appears to be a motivational
factor for their perception that the VLE is a supplementary tool:

If you could comment on Blackboard I would be set as it fits in with all of the subjects. I use
Blackboard nearly every single day, especially when I have lectures and things like that.
Susthingsout can be very limited. I only use it occasionally and when I do, or I’ve been
asked to do something, it feels like a chore using the website (L5n)

Every other subject we have is Blackboard so you get used to it. At the moment where most
use Blackboard and only this uses susthingsout, it makes me question what is the point and
I steer towards Blackboard (L4n)
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Students’ preferences for Blackboard clearly emerge from the research and
appear to stem from its perceived ease of use and/or consistency with other mod-
ules. However, a number of students suggested there could be an opportunity to
utilise both platforms; Blackboard for lecture materials and the VLE for sustain-
ability information and discussion.

I think it should be the information for that module as an extra piece that you can go on and
blog about the lecture. I think your assessment stuff should be on Blackboard so we can see
where you are with all of our other stuff so you don’t lose track. We can then log on and do
our blog separately (L5n)

Staff reflections suggest that novelty of student life for L4 participants may
influence their engagement with the VLE. Participation in the module entails some
engagement beyond the classroom and demands time management skills which
many have yet to learn. This may lead to conflicts with part-time jobs or social
events in which independent learning tasks lose out. The lack of instant messaging
discussed above may contribute to this. Absenteeism of students is also considered
to impact on their self-belief in digital competences.

4 Discussion of Findings

The findings analysed above suggest that the VLE is adding value to ESD in its
development of a learning community, which Zhao and Kuh (2004) positively
associate with the development of practical competencies, greater efforts by stu-
dents and ultimately deeper engagement. The development of deeper engagement in
learning strategies for ESD and enhancing digital proficiency were primary pur-
poses in establishing the VLE. It has been the key tool addressing the complex,
open-ended systems of ideas and inter-relationships within sustainability that are
frequently emerging concepts and contentious fields of enquiry (Sterling 2012).

Despite some concerns with the impacts from the pedagogical, operational,
cultural and external factors influencing students’ engagement with the VLE, the
authors recognise that it has successfully introduced points of good practice into the
teaching and learning environment for ESD that may be of use for developers of
online sustainability materials and other practitioners in guiding similar educational
exercises.

5 Good Practice for Digital Learning for ESD

To offer insights to developers of online sustainability materials, and other practi-
tioners in guiding similar educational exercises, the feedback from the focus groups
and staff reflections presented above are synthesised using the ‘barriers and
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pathways’ approach (Sterling 2012). This provides a structure to capture and share
emerging knowledge of good practice.

This synthesis has generated five barriers and nine pathways to driving good
practice into the development of digital learning platforms for ESD. Each of these
barriers and pathways is linked to one or more of the four categories of pedagogical,
operational, cultural and external factors that exemplify the skills and competencies
being built into education practice and policy within ESD. These are shown in
Table 1.

Table 1 Good practice in developing digital learning for ESD

Barrier Key influences Factor Pathway

Limited recognition of
purpose and intention of
VLE

Knowledge
community
versus
community for
enquiry

Pedagogical • Establish expectations
differentiating learning
and information

• Communication of
peer-to-peer knowledge
transfer and learning
outcomes

• Establish expectations of
quality and content of
interactions

• Establish academic
challenges to encourage
engagement

Familiarity with
other VLEs and
course
management
systems

External • Maximise similarity with
established social
media-tools

• Develop learning
outcomes for tool and set
expectations

• Continual communication
of processes

Limited self confidence
and self belief in use of
VLE

Self-belief Pedagogical • Associate digital learning
with academic challenge
to develop recognition of
personal resources

• Set expectations to
manage boundary
between specialist opinion
and student creativity

• Facilitate student
interaction to generate
learning experiences

• Provide room for
experiment

(continued)
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6 Conclusion

Progress has been made since the original study (Raghubansie et al, 2014). Findings
from this research support the view of Johnson et al. (2014) that digital literacy is
less concerned with tools than thinking. Self-belief, familiarity with existing course
management systems, social media platforms and user-generated communication
informality leads students to develop expectations of the operation of digital

Table 1 (continued)

Barrier Key influences Factor Pathway

Digital
competence

Operational • Training in use of tool
• Develop student skills to
become co-creators

• Understand students’
ability and willingness to
engage with digital
learning

Students as “digital
natives” - expectations
from their social media
environment

Just-in-time
learning

Cultural • Implement instant
messaging function

• Understand the student
experience

Formality versus
Informality

Cultural • Establish learning
outcomes to create
boundary between formal
and informal learning

Perception of the VLE
as a community of
enquiry

Single point of
information
access

Operational • Facilitate knowledge
building and participatory
engagement through
mutual support,
communication and
collaborative learning

• Develop exploration of
user generated content to
develop reflective
approaches

Limited recognition of
VLE as an opportunity
to demonstrate
sustainable learning

Motivation to
engage

Cultural • Link to assessment
• Understand the student
experience

• Engage participants with a
collective and individual
sense of responsibility

Value as an
employment
skill

External • Set tasks to maximise
skills

• Develop aspects of tool to
provide business needs

Adapted from Sterling (2012)
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learning platforms. This should be understood to ensure any new VLE meets
expectations to achieve participatory interaction and engagement.

The positive opportunities the digital learning platform offer are clearly recog-
nised and appreciated by students. The additional opportunity to discuss topics
outside of the classroom is considered particularly valuable for students lacking
confidence and where topics are potentially controversial. There is also consensus
on the benefits obtained from using the VLE to ask for help from peers and also on
the quality of the feedback received from tutors and the value this feedback offers in
terms of student learning. This research provides evidence that a few novice stu-
dents, at level 4, do not appear to have appreciated the VLE as an opportunity to
demonstrate learning or access the expertise of others although this may actually be
occurring.

Overall a strong sense emerges from the focus groups that the VLE appears to be
achieving its aim by adding to student learning via receiving tutor feedback and
signposting. The student tone was very upbeat and in favour of the use of this
platform; they also seemed to completely appreciate the context of it as part of their
learning experience.

Despite efforts to clarify expectations following the pilot study, a few L4n
students remain to be convinced as to the purpose and intention of the VLE. Those
users who have engaged more deeply with the VLE recognise these intentions.
Further research will help establish whether the interventions put into place during
this academic year, such as additional training and on line tasks set by tutors to
increase familiarity with the tool, will improve overall student learning experience.
In addition, practical steps have been taken for example automatically notifying
students by email when the site is updated.

Having identified the factors affecting student engagement with the VLE, and
having synthesised them (Table 1) further research is planned. In the medium term
this will involve assessing which of the factors and pathways can be manipulated,
and how, in order to maximise the effectiveness of the VLE thereby addressing the
barriers identified by this study to improve the student learning experience.

In the opinion of the authors, the opportunities presented to the students to gain
understanding, engage in deep learning, and develop valuable skills, greatly out-
weigh any barriers faced in the further development the VLE.
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Measuring Progress Over Time: The
Sustainability Cultural Indicators
Program at the University of Michigan

John Callewaert and Robert W. Marans

Abstract
The Sustainability Cultural Indicators Program (SCIP) is a multi-year project
designed to measure and track the culture of sustainability at the University of
Michigan. It is intended to inform U-M administrators and others responsible for
day-to-day operations of the University including its academic programs.
Furthermore, it is intended to serve as a model demonstrating how behavioral
research can be used to address critical environmental issues within universities
generally and in other organizational settings. Culture of sustainability is meant
to reflect a set of attitudes, behaviors, levels of understanding and commitment,
degrees of engagement, and dispositions among a population such as members
of a university community. This paper presents findings from three years of data
collection (2012–2014)—focusing on trends in responses from over 17,000
students, faculty, and staff. One of the most positive findings is that respondents
report increasing levels of sustainability knowledge over time. However, SCIP
results indicate that there is considerable room for improvement with regard to
pro-environment behavior, engagement, and expressed commitment to sustain-
ability. Finally, a brief overview is provided of how SCIP results are being used
by multiple units on campus to guide programming and how SCIP is informing
efforts at other institutions.
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1 Introduction

1.1 Campus Sustainability Integrated Assessment

In October 2009, former University of Michigan (U-M) President Mary Sue
Coleman elevated the University’s commitment to sustainability in teaching,
research, operations, and engagement by creating the U-M Environmental Sus-
tainability Executive Council.1 One of the first actions of the Council was endorsing
a Campus Sustainability Integrated Assessment (CSIA) to analyze the U-M’s
sustainability efforts to date, benchmark against other institutions, and chart a
course for the future through identifying long term goals for sustainable operations
on the U-M Ann Arbor campus, including the Athletic Department and the Health
System. The CSIA builds on a long history of sustainability commitments in U-M
campus operations, such as implementing cogeneration technology at the Central
Power Plant in the 1960s, adopting the EPA Green Lights and Energy Star pro-
grams in the 1990s, and more recently establishing LEED (Leadership in Energy
and Environmental Design) Silver certification as the standard for new non-clinical
construction projects where the construction value exceeds US$10M.

The geographic scope of the CSIA spanned the five Ann Arbor campuses
(South, Central, Medical, North and East Medical), which currently includes over 3
million square meters of teaching, research, health care, athletics and administrative
building space. In 2014, these buildings served more than 80,000 occupants—
students, faculty and staff (University of Michigan 2015). Total campus operations
generated over 700,000 metric tons of carbon dioxide emissions (Office of Campus
Sustainability 2014). Additional information on sustainability at the University of
Michigan can be found on the Planet Blue website—the main sustainability portal
for academic, research, and operations initiatives.2 The magnitude of U-M campus
operations suggests that aggressive sustainability goals for University campus
operations could have significantly positive environmental, fiscal, and health
impacts.

The final CSIA report outlines four high level themes—Climate Action, Waste
Prevention, Healthy Environments, and Community Awareness. Accompanying the

1The Council is comprised the University President, the Provost and Executive Vice President for
Student Affairs, the Vice Presidents for Research, Student Affairs, Development, and Global
Communications & Strategic Initiatives, the Executive Vice President for Medical Affairs, and the
Executive Vice President and Chief Financial Officer.
2The Planet Blue website can be found at: http://sustainability.umich.edu/.
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themes are Guiding Principles to direct the U-M’s long-range strategy and 2025
Goals that are time-bound and quantifiable.3 Table 1 provides an overview of the
U-M’s 2025 Sustainability Goals.

1.2 The Sustainability Cultural Indicators Program

Institutions of higher education play a pivotal role in addressing the more difficult
yet powerful part of the sustainability transition. That role is in creating and
maintaining a “culture of sustainability” among members of the university com-
munity. A culture of sustainability has been defined as “a culture in which indi-
viduals are aware of major environmental (and social/economic) challenges, are
behaving in sustainable ways, and are committed to a sustainable lifestyle for both
the present and future” (Marans et al. 2010, 2014). To achieve this ideal state within
institutions of higher education, Sharp (2002) calls for a rethinking of organiza-
tional action and actors that questions the prevailing assumptions of organizational
rationality that stays within the confines of the current systems. Similarly, Senge
(2000) stresses the importance of cultivating a “learning organization,” rather than a
“knowing organization” since change at higher education institutions is a “complex
learning and unlearning process for all concerned” (Scott 2004). Therefore, nothing
less than a paradigmatic shift in organizational thinking is needed for colleges and
universities to promote cultural transformation.

This organizational transformation is needed in all sectors of society. Yet
institutions of higher education can and should be at the forefront with the col-
lective mission of fostering sustainability through our actions and through culti-
vating future sustainability leaders. To date, however, most campus sustainability
efforts stop either at “greening” or at the level of institutional commitments to
eco-efficiency, climate and waste mitigation, and increasing environmental educa-
tion. Though calls for institutional and cultural transformation are multiplying at a
rapid rate, rarely do institutions address the deeper cultural change necessary to
transform into sustainable organizations which empower citizens with a sustain-
ability perspective; instead, focus is often on implementing many individual pro-
jects, isolated initiatives, or broad commitments (Sharp 2002, 2009). This is partly
attributable to the lack of guidance for institutions attempting to follow this more
uncertain and uncomfortable path. However, it should be noted that the Association
for the Advancement of Sustainability in Higher Education is doing much to
support these efforts through their Sustainability Tracking, Rating & Assessment
System (STARS) which is used by hundreds of institutions. The 2.1 version of
STARS asks institutions to report on both their sustainability literacy assessment
efforts and assessing a culture of sustainability (AASHE 2016). In addition the

3More information on the CSIA process, outcomes, and evaluation can be found at: http://graham.
umich.edu/knowledge/ia/campus. Information on progress towards the 2025 Climate Action,
Waste Prevention, and Healthy Environments goals can be found at: http://www.ocs.umich.edu/
goals.html.
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works of Bartlett and Chase (2004, 2013) have done much to chronicle institutional
sustainability transformation efforts.

U-M cultural change initiatives stem from the principles outlined under CSIA
theme of Community Awareness. They indicate that the U-M will “pursue evalu-
ation strategies toward a campus-wide ethic of sustainability” as articulated in
President Coleman’s September 2011 speech announcing the sustainability goals.
Specifically, she stated that “we will scientifically measure and report our progress
and behavior as a community…ISR (Institute for Social Research) researchers will
measure the sustainability attitudes and activities of students, faculty and staff, as
well as identify where we can improve.” The evaluation strategies involve a
groundbreaking program for monitoring the U-M’s progress in moving toward a
culture of sustainability. Progress would be determined by an annual survey of
students, faculty and staff regarding sustainability awareness and behavior and
tracking changes over time.

Table 1 CSIA themes, guiding principles, and 2025 goals

Theme Guiding principle 2025 Goals

Climate
action

We will pursue energy efficiency
and fiscally-responsible energy
sourcing strategies to reduce
greenhouse gas emissions toward
long-term carbon neutrality

Reduce greenhouse gas emissions
(scopes 1 and 2) by 25 % below
2006 levels

Decrease carbon intensity of
passenger trips on U-M
transportation options by 30 %
below 2006 levels

Waste
prevention

We will pursue purchasing, reuse,
recycling, and composting strategies
toward long-term waste eradication

Reduce waste tonnage diverted to
disposal facilities by 40 % below
2006 levels

Healthy
environments

We will pursue land and water
management, built environment, and
product sourcing strategies toward
improving the health of ecosystems
and communities

Purchase 20 % of U-M food from
sustainable sources

Protect Huron River water quality
by:
• minimizing runoff from impervious
surfaces (outperform uncontrolled
surfaces by 30 %), and

• reducing the volume of land
management chemicals used on
campus by 40 %

Community
awareness

We will pursue stakeholder
engagement, education, and
evaluation strategies toward a
campus-wide ethic of sustainability

There is no goal recommendation
for this theme. However, the report
recommends investments in multiple
actions to educate our community,
track behavior, and report progress
over time
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To create the surveys, a small group closely involved with the CSIA met for over
a year working on what came to be known as the Sustainability Cultural Indicators
Program (SCIP). The group started by examining the recommendations from the
Campus Integrated Assessment Culture Team report, reviewed related literature,
spoke to key national leaders working on similar efforts, ran focus groups with
students and staff to determine current understandings of sustainability, and ana-
lyzed more than thirty existing campus surveys from numerous institutions
(including the U-M) about topics such as recycling, transportation, etc.

One of the most useful resources for this work was the North American Asso-
ciation for Environmental Education’s report “Developing a Framework for
Assessing Environmental Literacy” (Hollweg et al. 2011). It provided a very useful
frame for developing questions under three categories; knowledge, dispositions or
attitudes, and behavior. This went beyond many of the existing campus surveys
which focused primarily on sustainability literacy or environmental literacy, or
which focused exclusively on operational outcomes.

SCIP uses two questionnaires—one for staff and faculty, and one for students.
While many of the questions are similar, different time frames and sequences are
used in the two versions. For example, while staff and faculty survey questions are
primarily set within a time frame of the past year, students are often asked to answer
questions based on their experiences since the start of the fall semester. Also,
students are asked several demographic questions at the start of the survey such as
whether they live in campus housing or not in order to skip certain questions which
do not apply to students living in campus housing. Staff and faculty demographic
questions are asked at the end of the survey. As a primary objective of SCIP is to
work closely with the goals of the CSIA, questionnaire modules were developed
with questions focusing on transportation, waste prevention, the natural environ-
ment, food, climate change, as well as U-M sustainability efforts, and respondent
demographics. In addition to the student questionnaire there is a slightly shorter
version which is sent to members of an undergraduate student panel who are asked
to complete the survey each year during their undergraduate studies. The panel was
included in the research plan so as to determine if and how the behaviors and views
of individual students change during their period of undergraduate study at the
University. The average time to complete the online survey is about 15 min.
Figure 1 offers an example of a SCIP question.

Table 2 offers an overview of the question type and modules. In total, the
questionnaires each contained approximately 242 questions although respondents
could skip any question they did not want to answer and responses to some
questions generated a skip sequence for subsequent questions. A limited number of
modifications have been made to the questionnaires each year—adding questions,
deleting questions, or clarifying questions—with the goal of as little modification as
possible to avoid increasing the amount of time required by respondents to com-
plete the survey and to allow for as much longitudinal analysis as possible.

Measuring Progress Over Time: The Sustainability Cultural … 177

ferbrando@ffclrp.usp.br



2 Population and Sample

In order to ensure proportional representation from all segments of the University
community and from all geographic parts of the Ann Arbor campus, the sample
design aims to obtain relatively large numbers from the entire student body and
from the population of staff and faculty. Specifically, a stratified sample is selected
by the Registrar’s Office so as to yield approximately 1000 respondents from the
freshmen class, 350 respondents from each of the sophomore, junior and senior
classes, and 400 graduate student respondents. For the undergraduate panel,
graduating seniors are replaced with the freshmen from the prior year with
approximately 300 sophomores, juniors and seniors completing the survey in the
years following their first year to yield 900 panel respondents. Finally, a stratified

Q8. How much do you know 
about the following at U-M? A lot A fair 

amount A little Not much/ 
nothing

a. Recycling glass

b. Recycling plastic

c. Recycling paper

d. Recycling electronic waste 
(i.e. computers, cell phones)

e. Property Disposition 
Services

f. Composting

Fig. 1 SCIP question example

Table 2 SCIP survey questions by module and question type

Survey module Question type

Knowledge Disposition Behavior Other Demographics Total

Transportation 9 10 21 1 0 41

Conservation 5 5 33 1 0 44

Environment 4 2 9 1 0 16

Food 7 6 19 2 0 34

Climate 1 2 0 2 0 5

Sustainability (gen) 0 20 13 3 0 36

U-M efforts 8 0 8 8 0 24

Demographics 0 0 0 0 42 42

Total 34 45 103 18 42 242
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sample is selected by the University’s Office of Human Resources with a target of
750 staff and 750 faculty members (Hupp 2016).

The actual number of respondents and the response rates for 2012–2014 are
shown in Table 3. The lower response rates in 2013 were attributed to U-M’s
transition to Gmail during the period of the SCIP data collection and the fact that
many emails with links to questionnaires ended up in SPAM folders. New email
distribution plans were implemented in 2014 and response rates improved. Com-
pletion of questionnaires is attributable to several factors including the personalized
pre-notification email encouraging participation from the U-M President, a series of
reminder e-mails from a different U-M head coach each year, and an opportunity for
respondents to participate in a gift card drawing.

3 Findings

Results from the questionnaires are shared in several ways with the U-M campus
community and others. Each year an annual report is prepared which provides
detailed information on the respondent population and response distribution tables
for nearly every question. In addition, a publicly available composite table is
maintained online for sharing the results to questions and how responses are
changing over time or staying the same. Where indicated, statistical significance is
reported between the current year and the previous year, and the current year and
the first year of data collection (2012). The SCIP teams holds multiple meetings
throughout the year with staff from various campus operations units (transportation,
dining services, health system, etc.), students and faculty to discuss the results and
determine ways in which the results can be used to guide future programming,
education, and research efforts. An example of how results are shared in the
composite table can be found in Table 4.

In order to summarize findings covering key concepts reflecting a culture of
sustainability, indices were created that combined responses to closely related
questions about a common idea, concept, or action. The procedure consisted of two
steps. First, conceptually related items were identified and, for each respondent, the
coded or numeric values of the responses to each were combined or added together.

Table 3 Completed surveys by population and campus response rates; 2012–2014

Population Year

2012 2013 2014

Students (undergrad and grad) 4018 2396 3172

Panel (undergrad) 841 1048

Faculty and staff 2166 1547 2149

All campus response rate (%) 44 22 29
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For most of the indices, the number of response categories to their respective
questions was identical.4 Numerical values were assigned to responses such that
higher values represented the most sustainable forms of behavior or the highest
levels of awareness, while the lower values represented the least sustainable
behaviors or lowest levels of awareness. For example, for responses to the question,
“During the past year, how often did you turn off lights when leaving the room”,
“always/most of the time” was coded 4, “sometimes” was coded 3, “rarely” was
coded 2, and “never” was coded 1. Together with 3 other questions, the maximum
summary score for any respondent would be 16 and the minimum score would be 4.

Table 4 Select results for all students regarding transportation to campus, 2012–2014

Travel and transportation items (percentage distributions) All students

2012 2013 2014

During the past year, how often did you do the following to travel from where you lived and
campus:

Drive a car and park on campus
Never 54 51 51

Rarely 20 19 20

Sometimes 16 21 18

Always/most of the time 10 9 11

Number of respondents 3961 2293 3170

Significance between current year and previous year n.s. n.s.

Significance between current year and 2012 n.s. p < 0.05

Walk
Never 15 17 14

Rarely 7 5 7

Sometimes 16 14 17

Always/most of the time 62 64 62

Number of respondents 3981 2287 3164

Significance between current year and previous year n.s. p < 0.05

Significance between current year and 2012 n.s. n.s.

Bike
Never 68 66 67

Rarely 9 11 10

Sometimes 12 14 12

Always/Most of the time 11 11 11

Number of respondents 3902 2253 3124

Significance between current year and previous year n.s. n.s.

Significance between current year and 2012 n.s. n.s.

4The exception was Sustainability Food Purchase Index, where one question had five response
options while the other two questions had four. These three variables could not be added up
immediately. These three variables were first normalized and after normalizing, were added
together.
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The distribution of summary scores for all student and staff/faculty respondents was
then tabulated.

Respondents who said “don’t know” or “not applicable” to questions used in
developing selected indicators were not included when building those indicators.
That is, index scores were not calculated for these respondents. On occasion, some
of the remaining respondents skipped one of the questions comprising the index.
Rather than eliminating these respondents from the analysis and thus reducing the
sample size, the modal value of all other respondents to the question was assigned
to the non-response item. These respondents were then retained in the sample. The
operational rule for dealing with missing values was as follows. For indicators
consisting of one or two items, participants with one or two non-responses were
excluded from the analysis. For indicators consisting of three items, respondents
with one non-response were assigned the modal value to that item. For indicators
using four or more than four items, participants who had more than 2 non-responses
were eliminated from the analysis. Those with one or two non-response items were
assigned the modal value of all responses to those items.

The second step involved the creation of a common metric or scale for all
indicators. This was necessary since the range of scores for each indicator varied.
Some varied from one to four while others varied from eight to thirty-two. In order
to make the indicators comparable and easier to understand, all the indicators were
converted to common metric or a zero-to-ten scale. For instance, the summed Waste
Prevention Behavior Index for participants ranged from 4 to 16. In this case, the
minimum value (4) was subtracted from the maximum value (16) resulting in a
scale ranging from 0 to 12. Each value was then divided by the new maximum
value (12), so that the new index score would be between 0 and 1. That score was
then multiplied by 10, resulting in a value ranging from 0 to 10. SPSS Complex
Samples was then used to determine the distributions and the mean scores of
indicators.5 In total 15 indicators were created. Ten primary indicators reflect U-M’s
campus sustainability goal areas and 5 secondary indicators reflect other key sus-
tainability issues. Items used to create the indicators are shown in Table 5.

As shown in Table 6, several key items can be identified when reviewing the
results from 2012 to 2014. First, there is considerable room for improvement with
regard to pro-environment behavior, levels of awareness, degrees of engagement
and expressed commitment to sustainability among members of the University
community. Second, the travel behavior of students is more in line with the goal of
greenhouse gas reduction than travel to and from campus by the staff and faculty.
Not surprisingly, students are most likely to walk, bike, or bus to campus. Similarly,
students are likely to know more about transportation options available to them and
are more engaged than either staff or faculty in sustainability activities on campus.

Third, compared to students and staff, faculty tend to report acting in a more
sustainable manner with respect to conserving energy, preventing waste, purchasing
food, and more generally, engaging in pro-environmental activities outside the
University. Faculty members also express a higher level of commitment to

5SPSS Complex Samples gives more accurate statistical estimates than Base SPSS.
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sustainability than staff or students. Fourth, students tend to be less knowledgeable
than staff or faculty about protecting the natural environment, preventing waste, and
sustainable foods. However, they know as much as faculty about sustainability at

Table 5 Items used for creating sustainability indicators

Name of index Name of items No. of
items

Primary
Climate action

Conservation
behavior

Turn off lights, use computer power-saver, turn off
computer, use motion sensor

4

Travel behavior Most often mode of travel to campus since fall semester 1

Waste prevention

Waste prevention
behavior

Print double-sided, recycle paper, etc., use reusable cups,
etc., use property disposition

4

Healthy environments

Sustainable food
purchases

Buy sustainable food, organic, locally-grown 3

Protecting the natural
environment

Use fertilizer, herbicides, water lawn 3

Community awareness

Sustainable travel
and transportation

Ann Arbor Area Transportation Authority, UM buses,
biking, Zipcar rental

4

Waste prevention Recycle glass, plastic, paper, electrical waste, property
disposition

5

Natural environment
protection

Dispose hazardous waste, recognize invasive species,
residential property, protect Huron River

4

Sustainable foods Locally grown, organic, fair trade, humanely-treated,
hormones-free, grassfed, sustainable fish

7

U-M sustainability
initiatives

Save energy, encourage bus or bike, promote ride sharing,
recycling, sustainable food, reduce greenhouse gas,
maintain grounds, protect Huron River

8

Secondary
Sustainability
engagement at U-M

Participate in sustainability organization, Earthfest, took a
sustainability course (not for staff/faculty)

3

Sustainability
engagement
generally

Give money, voting, volunteering, serving as officer 4

Sustainability
commitment

How committed to sustainability? 1

Sustainability
disposition

Willingness to pay for expanded waste prevention,
alternative transportation, and greenhouse gas reduction
efforts at UM

3

Rating U-M
sustainability
initiatives

Save energy, encourage bus or bike, promote ride sharing,
recycling, sustainable food, reduce greenhouse gas,
maintain grounds, protect Huron River

8
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the University. Nonetheless, staff are most aware of the full range of the Univer-
sity’s sustainability initiatives.

Finally, a review of the indicator scores from 2012 to 2014 shows that members
of the University community report being more knowledgeable about sustainability
over time. In some instances, indicator scores for 2014 are significantly higher than
2012 scores and/or higher than the 2013 scores. In the case of sustainable foods,
significant positive changes between the 2014 score for students and both the 2012
and 2013 scores reflect a growing understanding of sustainable foods over the
3 years. In addition, the indicator score for student engagement (participate in a
sustainability organization or took a sustainability course) revealed a statistically
significant increase from 2012 to 2014.

The relatively large numbers of student, faculty and staff respondents each year
enable the production of index scores for each of Ann Arbor’s campuses, regions,
and sub-regions of the most populated regions. The regions are based on similar
regions developed by U-M’s energy management teams (see Fig. 2). These dif-
ferent geographic areas present opportunities to conduct experiments or trial pro-
grams in some places and not in others in order to determine the impact of new
initiatives. An example of the mapping work which can be done based on these
regions is provided in Fig. 3.6

Table 6 Change in sustainability (mean sources) for all students, Staff and faculty—2012, 2013,
2014

ytlucaFffatSstnedutsllAsecidnI

2012 2013 2014 2012 2013 2014 2012 2013 2014

PRIMARY

Climate Action

Conservation Behavior 6.1 6.2 6.1 6.6 6.7 6.5 6.9 6.9 7.0

Travel Behavior 7.6 7.5 7.4 1.6 1.3 1.6 2.2 2.0 1.8

Waste Prevention

Waste prevention behavior 6.6 6.6 6.7 7.0 7.0 6.5 7.3 7.3 7.4

Healthy Environments

Sustainable food purchases 5.5 5.3 5.6 5.7 5.8 5.8 6.3 6.2 6.3

Protecting the natural environment 8.6 8.9 8.8 6.5 6.4 6.6 6.1 6.1 6.4

Community Awareness

Sustainable travel and
transportation

4.4 4.3 4.2 3.0 3.0 3.1 3.4 3.3 3.3

Waste prevention 4.0 4.2 4.2 5.0 5.1 5.0 5.1 5.4 5.5

Natural environment protection 3.1 3.3 3.4 4.1 4.3 4.3 4.3 4.6 4.6

Sustainable foods 4.3 4.5 4.8 4.7 5.1 5.0 5.6 5.7 5.7

U-M sustainability initiatives 5.1 5.1 5.0 5.4 5.6 5.3 4.9 5.1 5.0

SECONDARY

Sustainability engagement at U-M 1.3 1.4 1.6 0.9 0.7 0.7 0.7 0.7 0.7

Sustainability engagement
generally

1.9 1.8 2.0 1.9 1.9 1.8 3.0 2.9 3.0

Sustainability commitment 6.3 6.3 6.3 6.3 6.4 6.4 7.0 7.2 7.1

Sustainability disposition 3.5 3.3 4 3.4 2.9 2.6 2.5 5.3 4.6 5.0

Rating U-M sustainability
initiatives

6.6 6.4 6.5 6.7 6.8 6.6 6.4 6.5 6.4

Significant change from 2012 (p<.001); ficant change from previous year (p<.001)
Significant change from 2012 (p<.01); Significant change from previous year (p<.01)
Significant change from 2012 (p<.05); Significant change from previous year (p<.05)

Signi

6Additional regional analyses can be found in the SCIP Annual Reports available at: https://
graham.umich.edu/campus/scip.
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Fig. 3 Staff and faculty conservation behavior index mean deviation (2013) by Campus Region
and Subregion (numbers in regions show number of respondents)

Fig. 2 Campus regions and subregions
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4 Going Forward

As noted above, the relatively large numbers of student, faculty and staff respondents
each year and the creation of campus wide and regional indices present opportunities
to conduct experiments or trial programs in some places and not in others in order to
determine the impact of new initiatives. Current regional outreach efforts by the U-M
Energy Management Group, a composting initiative by Student Life, and an
assessment and recommendations regarding “barriers to recycling” are examples of
how SCIP data is being used to gauge impact and guide programming. Such efforts
are examined in more detail in a related SCIP paper (Marans and Callewaert 2016).
In addition, we have begun to examine SCIP data in relation to contextual or
environmental data derived from other sources such as metrics for campus energy
use and recycling rates.7 Furthermore, a graduate level course is also being devel-
oped for students to work with SCIP data each fall, develop programming inter-
ventions to support greater pro-environmental behavior, and for subsequent cohorts
of students to test hypotheses based on SCIP data collected in the future.

In the fall of 2014 U-M President Mark Schlissel initiated a review of U-M’s
sustainability goals in three key areas—waste prevention, climate action, and cul-
ture. Teams of students, staff, and faculty were charged with reviewing current pro-
grams and their impacts on goal progress; identifying a range of options for making
significant progress toward the goals, and developing high-level plans for achieving
the goals. SCIP results were used to inform the work of the teams and the culture
team’s report included suggestions for additional ways SCIP results could be used to
inform and evaluate campus sustainability efforts (Michels and Preston 2015).

Ongoing analysis of panel data is also providing important insights into pro-
moting a culture of sustainability among the undergraduate population. Findings
show that contrary to expectations, there was no difference in level of engagement
between sophomores, juniors, and seniors who participated in the panel.
Nonetheless, engagement of individual students increased over the one year period.
At the same time, students who lived for at least one year in a residence hall as well
as those who lived with more people were more likely to be engaged in sustain-
ability activities than those who lived off-campus during the two years. Finally, the
analyses show that higher levels of student engagement directly increase awareness
of waste prevention behavior which in turn, alter waste prevention and conservation
behaviors.

Finally, following the release of the Year 1 report a program website was
developed to share key results and materials. During 2015 there were over 1000
views of the program website and the SCIP annual reports are one of the top ten file
downloads from the Graham Sustainability Institute website.8 More than 100
requests have been received for copies of the survey instruments from other insti-
tutions and there have been preliminary conversations about creating a common

7Initial results from this work can be found in the Year 3 report found at: http://graham.umich.edu/
campus/scip/materials.
8The project website can be found at: http://graham.umich.edu/campus/scip.
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instrument across institutions. In addition, two short animated videos have been
prepared to succinctly describe SCIP. One is aimed at external audiences such as
other universities, corporations, and cities while the second will be used within U-M.

Because of the groundbreaking nature of SCIP, its relationship to the many U-M
initiatives designed to promote sustainability throughout the University and its
importance in addressing cultural issues and behavioral change when dealing with
complex and pressing environmental problems, we are eager to see the program
replicated elsewhere. We believe that such efforts will be beneficial to other uni-
versities and colleges as well as to other types of institutions, corporations, and
cities where movements toward a more sustainable future are taking place. It is our
belief that in order for those movements to be successful, consideration needs to be
given to shifting toward a culture of sustainability. The University of Michigan is
doing so as part of its overall sustainability initiative and SCIP is the vehicle for
measuring that change and assessing its impacts.
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Evaluating Sustainability Initiatives
on University Campuses: A Case Study
from the University of Michigan’s
Sustainability Cultural Indicators
Program

Robert W. Marans and John Callewaert

Abstract
The Sustainability Cultural Indicators Program (SCIP) is a multi-year program
intended to inform University officials and others responsible for day-to-day
operations including assessments of new sustainability initiatives. Following a
brief review of ways in which SCIP data have been used by operations personnel
at the University, a detailed discussion of one sustainability initiative and the use
of SCIP data to assess its effectiveness is presented. The sustainability initiative
deals with an expansion of composting in University residence halls beyond
their dining facilities. A trial outreach program is introduced in one of the
University’s 17 undergraduate residence halls is described together with a plan
for evaluating its outcomes using SCIP data. The results of the evaluation will
help determine if and in what ways a composting program should be extended
other residence halls. Outcomes from such sustainability trials can be helpful to
university officials in determining the extent to which new sustainability
initiatives are successful, whether or how they should be modified, and whether
they should be implemented throughout other parts of the university, or
discontinued.
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1 Introduction

Universities throughout the world are actively trying to become more sustainable, in
part to reduce their operating costs but also to instill in their students, staff and
faculty an understanding of the meaning of sustainability, its importance in a local
and global context, and the need for individuals to adapt a more pro-environmental
way of life. As part of this effort, universities are initiating programs aimed at
conserving energy and reducing their carbon emissions, reducing the amount of
material and food wastes, educating faculty and staff as well as students, and both
implicitly and explicitly, changing the culture of sustainability on their campuses.

But few universities are undertaking systematic approaches to evaluating the
effectiveness of these various initiatives other than tracking operating costs or
compiling other hard data such as measures of waste tonnage, energy use, bus
ridership and so forth.

Many universities around the world have formal sustainability policies and goals
that address aspects of sustainability. Within the framework of a 2011 presidential
initiative, the University of Michigan (U-M) established a set goals and broad
themes around climate action, waste prevention, healthy environments, and com-
munity awareness. As part of the community awareness theme, the University states
that it will “pursue stakeholder engagement, education and evaluation strategies
toward a campus-wide ethic or culture of sustainability and will invest in multiple
actions to educate our community, track behavior, and report progress over time”.1

The articulation of the fourth theme of community awareness and its goal of
moving toward a campus-wide culture of sustainability reflect U-M’s belief that
institutions of higher education can play a critical role is bringing about a societal
shift toward a more sustainable future. A culture of sustainability has been defined
as “a culture in which individuals are aware of major environmental (and
social/economic) challenges, are behaving in sustainable ways, and are committed
to a sustainable lifestyle for both the present and future” (Marans et al. 2010, 2014).

Mechanisms for bringing about a cultural shift within universities and colleges
are varied and complex (see Leal 2015). Under the heading of “Planet Blue,” efforts
at U-M involve programs to expand recycling and reduce energy use in buildings,
encourage alternative modes of travel to/from campus, promote the use of foods
from sustainable sources, and introducing the concept of sustainability in course-
work throughout the University. Many are voluntary programs such as Planet Blue
Ambassadors and Planet Blue Student Leaders and are coordinated though the
University’s Office of Sustainability and the Graham Sustainability Institute (see
Marans et al. 2012).

Whereas these initiatives are seen as essential to creating a more sustainable
campus culture, the Cultural Indicators Sustainability Program (SCIP) represents a
critical and complementary component of the Community Awareness theme. That

1See Callewaert and Marans (2017) for information about the University of Michigan and a
detailed discussion a campus-wide integrative assessment process leading to the establishment of
the 2011 goals.
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is, SCIP is the mechanism for measuring and tracking progress in moving toward a
sustainable campus culture at the University of Michigan. It is a multi-year program
involving annual web surveys of large samples of students, staff, and faculty. The
sample design during the first year (2012) targeted 4400 students (1000 from each
undergraduate class and 400 graduate students), 1000 faculty and 1000 staff. In
subsequent years, the design called for 2400 students, 750 faculty, and 750 staff.2

During the first year, over 4000 students responded with a 40.6 % response rate.
Student response rates in subsequent years averaged about 22 %. Targeted numbers
of faculty and staff were reached or exceeded with response rates averaging around
40 % for faculty and 45 % for staff. The surveys ask questions about awareness,
commitment, engagement and actions or behaviors dealing with the University’s
goals of Climate Action, Waste Prevention and Healthy Environments. Responses
to individual questions are combined to create a range of 15 diverse indicators that
deal with awareness, behaviors, degrees of commitment, and levels of sustainability
engagement.3

SCIP was designed to inform U-M administrators responsible for the day-to day
operations of the University including its academic programs. At the same time, it
was intended to serve as a model demonstrating how behavioral research could be
used to address critical environmental issues while assessing and reporting progress
toward creating a culture of sustainability in universities generally and within other
organizational settings such as cities and corporations.

2 Recent Uses of SCIP

Since its inception in 2012, SCIP has informed University operations in numerous
ways. For instance, special reports have been prepared for facility managers in
buildings located in selected parts of campus showing behavioral patterns and
levels of awareness among building occupants (e.g. Medical Center, North Cam-
pus). SCIP data have also informed the University’s Plant Operations Energy
Management Team outreach activities which were not having much impact on staff
and faculty in terms of understanding their buildings’ energy use and awareness of
University’s efforts to improve the energy efficiency in those buildings. Further-
more, the SCIP data have been reported in newsletters and email blasts to the Planet
Blue Ambassadors and Planet Blue Student Leaders suggesting where progress has
been made and where greater efforts were needed. Selected operational units have
also seen that the level of understanding of certain aspects of sustainability has not

2In order to ensure that the responses each year represent the correct proportions of undergraduate
and graduate students and faculty-staff ratios, sample weights were developed and used in the
analysis of the data.
3Callewaert and Marans (2017) present a more comprehensive overview of the Sustainability
Cultural Indicators Program (SCIP).
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changed among students, faculty, and staff since the surveys were initiated. Finally,
the SCIP data have been made available to faculty at U-M and elsewhere for
classroom use.

3 Using SCIP to Test New Initiatives

Because of the longitudinal nature of SCIP, it has become increasingly evident that
data from the program could be used in other ways including the evaluation of
impacts of new sustainability initiatives throughout the University. That is, SCIP
data collected before and after an intervention could reveal if and by how much
change has occurred in selected behaviors or levels of awareness of the University’s
sustainability efforts such as those dealing with energy conservation, waste
reduction, or environmental protection.4

For more than a decade, U-M has initiated numerous sustainability programs
designed to conserve energy, reduce waste, and change behaviors of students,
faculty, and staff. In some cases, the programs have proved successful and continue
to flourish. In other instances, they have been discontinued.5

A recent energy conservation initiative by the University’s Plant Operations was
intended to inform building occupants about building energy use and conservation
measures in one cluster of buildings prior to the collection of the 2015 survey.
Unfortunately, the initiative lacked cooperation of all facility managers and was
aborted. The initiative included placing lobby boards at the buildings’ entrances
comparing each buildings energy use with that of all campus buildings, floor
posters, presentations at staff meetings of units occupying those buildings, and a
“neighborhood” lunchtime open house where all employees from the clustered
buildings would be invited to view displays, answer questions, and partake in a free
meal. At the present time, a team of students is working with Plant Operations to
re-design their informational program, plan an experimental intervention including
its components, and determine how future SCIP data can be used to evaluate it.

4For an experimental design, a control group of people and or places is required whereby no
intervention would take place. Comparing outcomes between the control and experimental groups
would determine if the intervention targeting the experimental group is having an impact. For a
discussion of control groups and the planning of experiments, see Campbell and Stanley (1963).
5One initiative that proved ineffective and was eliminated was an energy-saving signage campaign
throughout the University. The signs were designed to encourage students, faculty and staff to save
energy by having them “Use Your Power Wisely”. A pilot study in five University buildings
revealed that few occupants recognized the signs when presented to them in a questionnaire and
for those who did recognize the signs, a limited number had read them (Marans and Edelstein
2010). Had the signs been first tested in the pilot buildings rather that printing and posting them
through the University’s 450 buildings, there could have been a savings of several thousand
dollars.
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Similarly, a graduate level course is being planned whereby students, working with
operations personnel throughout the University, would develop ideas for other
sustainability initiatives that might be tested with SCIP future years.

In 2015, several new initiatives were recommended as part of a series of sus-
tainability reports to the University’s new President.6 While some of the recom-
mended initiatives are relatively inexpensive and easy to implement, others require
substantial planning, start-up time, and financial resources to implement them. For
cases where initiatives would relative easy and inexpensive to implement, annual
SCIP data could be used to demonstrate to decision makers whether the initiative
accomplished what it was intended to do. If it had not done so, the initiative could
be discontinued with relatively little cost to the University. However, in the case
where recommended new initiatives require substantial resources in terms of time
and money, it would seem prudent to set up trials or experiments in one part of
campus or in one or two buildings, evaluate their impacts, and based on the
evaluation, determine whether the trial should be extended to other parts of the
campus, modified, or discontinued. SCIP data could be instrumental in making that
assessment. One such initiative deals with composting.

4 Composting in Residence Halls

In recent years, food composting has become an increasingly important vehicle for
waste reduction at U-M. For undergraduate students, it has been actively promoted
in the newly remodeled dining facilities within the residence halls. SCIP questions
about composting were first asked in the 2014 surveys.7 At that time, only a third of
the undergraduate student body was aware of the University’s efforts to promote
composting. Few staff and even fewer faculty members knew about what the
University was doing re: composting.8 In the 2015 SCIP report, the percent of
undergraduate students who know about composting increased to 39 % with more
than half of the freshmen saying they were “very aware” or “somewhat aware” of
the University’s efforts to promote composting. Most of these freshmen were living
in the residence halls.

6Three committee reports were prepared for U-M’s new president in 2015. The University of
Michigan (2015a) reports covered landfill waste reduction, greenhouse gas reduction, and
sustainability culture. The latter with its recommendations can be found at: http://sustainability.
umich.edu/media/files/Sustainability-Culture-Committee-Report-2015.pdf.
7Composting was not viewed as an important component of the University’s waste reduction
program by the advisory team guiding the design of the initial SCIP questionnaires. Subsequent
discussions with University personnel dealing with waste and food services resulted in the addition
of four questions on composting.
8See Appendix Table C15 of the third year SCIP report covering 2014 findings (Marans and
Callewaert 2015).
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According to the report to the President covering waste reduction, “composting,
the managed decomposition of organic material into a nutrient-rich soil amendment,
is an integral component to reaching the University of Michigan’s waste reduction
goal”.9 Currently, only a small amount of the University’s compostable waste is
diverted from landfills. Much of that waste is food scraps coming from dining
facilities in residence halls. In efforts to expand composting beyond the dining halls
into other parts of the students’ living-learning environment, it was decided to launch
a pilot or trial program in one of the University’s residence halls. The pilot project
was conceived by the University’s vice president for Student Life (SL) in collabo-
ration with the Graham Sustainability Institute and would take place in Bursley Hall,
one of the largest co-ed residence halls. Bursley Hall was built in 1967 and houses
approximately 1270 students, most of whom are first-year students.

5 The Composting Experiment

The pilot program was planned and is being implemented by a team of Planet Blue
Student Leaders under the guidance of key staff from SL and the Graham Institute.
The program, launched at the beginning of the winter semester (January, 2016)
involves enlisting participants who were Bursley residents during the 2015–16
academic year. The participants regularly collect their individual food scraps or
other compostable material and deposit them in a composting container located in a
waste closet nearest their room.10 The residence hall custodians would collect the
compost material daily and take it to building’s Waste Center (along with recy-
clables and other trash) where it is weighed weekly prior to its being picked up by a
private industrial composting company. In order to encourage participation, a
competition was established between volunteers living in the east wing of Bursley
and those living in the west wing. At the end of the first month of the experiment,
nearly 100 students had volunteered to participate (more from Bursley East) and
approximately 150 lb of composting material was collected.

6 The Evaluation Plan

As shown in Fig. 1, there are two models for evaluating the impact of the Bursley
composting experiment. The first model labeled Residence Hall Change considers
the impact of the experiment on residence halls whereas the second model examines

9The University of Michigan (2015a) report covering waste reduction can be found at: http://
sustainability.umich.edu/media/files/Landfill-Waste-Reduction-Committee-Report-2015.pdf.
10Student volunteers were given small buckets with removable disposable liners to collect their
composting material and guidelines as to what was compostable and what was not. In addition to
food scraps, paper products such as napkins, paper toweling, plates, and cups are also
compostable.
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the impact of the experiment on individual students over time (Individual Student
Change).

In the Residence Hall Change model, the plan shows that prior to the experi-
ment, SCIP data covering survey participants in Bursley Hall are compared to
survey participants in other University residence halls. Specific data to be compared
cover students’ general understanding of composing, their composting behavior,
and their aware of U-M’s efforts to promote composting. It is hypothesized that for
there would be no significant differences between students in Bursley and those
living in all other undergraduate residence halls in both the 2014 and 2015 surveys.

During the 3-month intervention period (January–April), short surveys are
administered to all Bursley residents at two points in time. The first (pre) survey,
administered a few weeks after the pilot composting program was launched, would
determine whether or not students had volunteered to compost and for those who
had, the difficulties they were having in doing so. Students who had not participated
in the composting experiment were asked why they had not done so. Both par-
ticipants and non-participants were asked the SCIP questions covering-their overall
understanding of composting, their composting behavior, and their awareness of
U-M’s composting efforts. A similar short (post) survey would be administered to
Bursley students prior to their leaving the residence hall at the end of the semester
in late April.

Fig. 1 Composting evaluation models using SCIP data
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The Residence Hall Change model shows that SCIP data collected in the fall
2016 and fall 2017 would compare Bursley Hall residents with residents living in
other undergraduate residence halls. The expectation is that as a result of the
experiment, Bursley residents would be most likely to (a) know more about
composting, (b) engage in composting, and (c) be more aware of what U-M was
doing to promote composting on campus.11

In the Individual Student Change model shown in the lower half of Fig. 1, the
emphasis is in tracking 2015–16 Bursley residents over the next two years. Some of
these students are expected to be participants in the composting experiment while
many others will not have participated. There is also the possibility that some will
remain in Bursley as sophomores in the 2016–17 year.

In the 2016 and 2017 SCIP surveys, students would be asked where they had
previously lived while at U-M. It is hypothesized that because of the experiment,
those who lived in Bursley during the 2015–16 academic year would be more aware
composting at U-M and more likely to engage in composting than students who had
not exposed to the Bursley composting program and experience.12

7 Current Status

Since the Bursley experiment is currently in progress, we have no way of knowing
its impact until survey data are collected at the end of the academic year and in
future years. However, we are able to look at earlier SCIP data covering composting
at Bursley and at the other U-M residence halls. Figure 2 shows that in 2014, our
expectation was correct in that there were no significant differences between
Bursley residents and students in other residence halls in their understanding of
composting, their awareness of U-M’s efforts to promote composting, and the
frequency of their composting food scraps.

However, the SCIP data collected in 2015 indicate that students in Bursley were
much more knowledgeable about composting, were significantly more aware of the
University’s effort to promote it, and were more likely to compost food scraps than
students in the other residence halls. It is not clear whether these changes are
attributable to discussions of the experiment early in the school year when the SCIP

11Although it is difficult to know how many of the current Bursley Hall students will return to live
there during the next academic year (2016–17), none will be living there during the 2017–2018
academic year since Bursley is designated as primarily a freshmen residence hall with some
students choosing to remain there during their sophomore year. Nonetheless, it is expected that the
effects of the well-publicized Bursley composting program will carry over in time showing a
greater understanding of composting, more composting, and more aware of composting at U-M
than what would be found in other U-M residence halls.
12The 2015 SCIP data indicate that, most University freshmen (96 %) live in a residence hall and
17 % of them reside in Bursley Hall. Assuming future SCIP surveys target the same number of
sophomores and juniors as in the past, (350 each), there will be approximately 60 future
respondents who were Bursley Hall residents at the time of the experiment.
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survey was administered, the zeal of the Bursley housing, custodial, and dining
staff, or a prevalence of a new cohort of sustainability-minded Bursley students.
However, it does suggest that first, Bursley students were much more aware of and
engaged in composting than students in other residence halls and second, there was
generally a greater understanding of and engagement in composting among all
residence hall students between 2014 and 2015. Therefore, the initial hypothesis
should be modified to suggest that as a result of the experiment, there will be a
greater positive change in understanding, awareness, and composting behavior in
Bursley in future years than improvements in other U-M residence halls.

8 Future Scenarios

At this time, it is unclear what direction U-M’s Student Life (SL) officials will take
with composting in resident halls beyond the current academic year. One scenario is
that no decisions will be made regarding an expansion of the composting program.
In this instance, the Bursley composting intervention may or may not continue
during the next academic year. If it were to continue, short surveys similar those
administered in February and April 2016 could be administered, the results of
which would be used in determining the next steps.

Another scenario is that based on findings from the short surveys conducted at
the beginning and end of the current experiment, the composting program could be
modified and introduced in other residence halls. Responses to the SCIP questions
asked in the short surveys would be compared to earlier SCIP surveys which

Fig. 2 2014–2015 residence hall changes in composting knowledge, awareness, and behavior
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presumably would show a greater understanding of composting and a higher level
of engagement in composting practices.

A third scenario is to expand the experiment beyond Bursley into one or two
additional residence halls during the 2016–17 academic year. The experimental
composting program would be modified based on findings from the 2016 short
surveys. The longer term evaluation would be based SCIP data collected in 2017.
The evaluation would then compare data from Bursley and the added experimental
residence halls with the non-experimental (control) residence halls where com-
posting is limited to their dining facilities.

9 Summary

The composting experiment at Bursley represents the first sustainability initiative
on the U-M campus that can be evaluated systematically using SCIP data. The
benefits of doing so can result in not only incremental learning but in significant
financial savings to the University. Should the experimental composting program
prove successful in terms of a greater understanding of composting, more students
engaged in composting, and a significant amount of composting material being
collected and diverted from landfills, an expanded composting program could move
forward throughout more University residence halls. If, however, the Bursley
experiment proves unsuccessful, the University’s Office of Sustainability and
Student Life need to re-think the role of composting as part of the University’s
waste prevention efforts, how it might be modified, and whether it should be
continued throughout University Housing and elsewhere.

As previously mentioned, SCIP has large representative samples of faculty, staff
and students each year enabling the clustering of respondents in buildings and
groupings of buildings. Such clustering presents opportunities to conduct experiments
or trial programs similar to the composting experiment described in this chapter.
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Evaluation of a Transdisciplinary
Research Project for a Sustainable
Development
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Abstract
One major aim of student education is the integration of students in research and
development projects for a sustainable development especially in master and
Ph.D. programs. Sustainability research should be based on a transdisciplinary
approach in order to reach the aim of shaping real processes into a sustainable
society. Due to the high complexity of the problem statement as well as the
various perspectives of the related stakeholders concerning everyday life and
scientific problems, for evaluating transdisciplinary research projects appropriate
methods and procedures are required. Through the realization of the evaluation,
factors of success can be determined. The paper is going to introduce different
methods that can be sub-classified into process evaluation and performance
evaluation. Process evaluation looks at the research process itself whereas
performance evaluation assesses the results and benefits in comparison with the
everyday life problem. Both methods will be applied on a case study for
sustainable regional development. Thereby, the integration of heterogeneous
stakeholders in the evaluation process will be of particular importance.
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1 Introduction

Sustainable development will not be brought about by policies only: it must be taken up by
society at large as a principle guiding the many choices each citizen makes every day, as
well as the big political and economic decisions that have to be taken. This requires
profound changes in thinking, in economic and social structures and in consumption and
production patterns. (EU 2015)

Universities train the executives from tomorrow. This means they have to give
graduates the necessary knowledge as well as the methodically abilities and com-
petencies which enable them to contribute to a sustainable development. An
essential approach for solving relevant problems is the transdisciplinary research
approach.

Transdisciplinary research is mainly characterized thereby that researchers of
different disciplines working jointly with practical experts to examine real everyday
life problems (Bergmann et al. 2005). At the beginning of transdisciplinary research
there is a problem of everyday life which has to be solved. For practitioners it is of
particular importance that the solution of the everyday life problem is focused. Pohl
et al. (2011) states that the specific purposes of the project have to be clearly
identified.

The participation of students especially of master and Ph.D. programs in multi-
or transdisciplinary research projects can support the development of necessary
qualifications and also can contribute to the conversion of the student requirement
profiles (EHEA 2005).

Students should apply their knowledge and understanding, and problem solving abilities in
new or unfamiliar environments within broader (or multidisciplinary) contexts related to
their field of study. (EHEA 2005)

Within the scope of the study new methodical approaches have be provided for
transdisciplinary research and projects. These methods are manifold and require
knowledge as well as practical experience.

The following article describes a research project for the development and
conversion of a municipal sustainable concept. The aim is to determine factors of
success for transdisciplinary research projects. Therefore different evaluation
methods are used.

2 Structure of Transdisciplinary Research Projects

According to Bergmann and Schramm (2008) the transdisciplinary methods can be
distinguished between two purposes, namely between an action method within the
research process as well as in representation methods for the research object
(problem). In addition, a division is carried out between pragmatic-intuitive,
principle-escorted and formal methods.
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A transdisciplinary research project mainly consists of three project phases
(Fischer et al. 2015; Pohl and Hirsch Hadorn 2006):

1. Problem identification and structuring as well as derivation of a general research
object

2. Problem treatment and in value settlement as well as subject related knowledge
generation

3. Conversion of the results/integration.

Bergmann et al. (2005) described the ideal type of a transdisciplinary research
process which has been also applied for the model project. Characteristically for the
process is the differentiation of the general research object in sub-questions. These
sub-questions are worked on in single teams. These sub-teams consist of
researchers as well as of practitioner. The essential perceptions are made available
to all other stakeholders for discussion and further usage (integration). The project
management ensures the compatibility between the various parts of the project.
Finally, impulses are expected for changes in practice and innovations in science
(intervention).

In the result of a transdisciplinary research process a final evaluation generates
the bases for a continuous improvement process. Evaluation and quality control are
therefore essential elements of the processes and projects. Through the evaluation
the project course (process evaluation) on the one hand or the achieved results on
the other hand can be judged.

Transdisciplinary research follows a participatory approach. Since the sustain-
ability research represents a wide field of social, ecological and economic issues the
involvement of different stakeholders (academics and non-academics) is indis-
pensable. Important is the heterogeneity of the stakeholders as all of them con-
tribute their experiences and knowledge and have different methodological
approaches. This aspect of cooperation and participation should be also integrated
and trained during the study.

The above mentioned arguments regarding methodical approaches as well as
participation underline that an integration of transdisciplinary research projects in
student education is essential and will become even more important in the future.
Especially in the research fields of sustainability and climate mitigation adaptation
where several stakeholders—practitioners and scientists—are involved the
approach of transdisciplinarity will increase.

3 Description of the Model Project for a Sustainable
Regional Development (“ZukunftsWerkStadt”)

The model research project was divided into two funding phases 2012/2013 and
2014/2015 supported by the German Federal Ministry of Education and Research
for driving sustainable urban development.
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The project aimed to develop a long-term sustainability strategy for the model
community the city of Osterwieck situated in the Harz county. Osterwieck has
approximately 12,000 inhabitants and was formed from formerly independent
municipalities of 20 small districts in 2010 to the new unity municipality “city of
Osterwieck” (Osterwieck 2016). In dependence of the rather rural structure of the
city of Osterwieck and its related characteristics, the fields of action for the sus-
tainable strategy were defined.

The sustainable strategy consists of six fields of action:

• Participation, which allow stakeholders to take over direct responsibility and
self-determining for single projects

• Reliable services for the public, carried out by different regional stakeholders
• Energy saving and application of renewable energy
• Environment protection and nature conservation
• Sustainable economy, which considers resource protection and is aiming on the

preservation/support of the regional, varied economic structure as well as reli-
able services for the public

• Universal, social challenges.

In all fields of action either specific research was conducted or capacity building
and public awareness was improved. New approaches regarding participation were
tested in order to consider the specific regional context.

The project was scientifically assisted by the Harz University of Applied Sci-
ences. One important characteristic of the project was that many local institutions
and citizens representing different disciplines and sectors have been involved.
Moreover, students were involved in sub-projects which could be connected to their
field of study. They were involved in sub-projects and were responsible for surveys,
project modeling and evaluation processes.

The model project is a suitable example for transdisciplinary research as it met
the main characteristics mentioned in chapter “Process Evaluation” (Bergmann
et al. 2005):

• Problem orientation and translation—examine everyday life problems to shape
real processes:
The research project concentrated on the following questions: “How do we want
to live? How do we need to economize? How can we preserve our environ-
ment?”. The first question is dealing with solutions for rural areas and their
problems concerning the effects of demographic changes. The main sub-topics
of the project were energy—living—environmental protection—mobility as
well as the development of the inner city and the strengthening of the public
participation. For single areas detailed research questions were developed. For
the other areas an improved transfer of knowledge was realized. Continuous
networking was given through regular project meetings and the project own
participation platform www.vision20plus.de.
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• Stakeholder orientation:
The stakeholders which have been involved in the project represented inhabi-
tants, local authorities, enterprises and NGOs. They had a strong influence by
defining research and development goals, by providing information, by taking
responsibility for the implementation and participating in the evaluation. An
essential result of the model project was the improved cooperation of all
stakeholders and the willingness to support such an overlapping process in the
long-term.

• Transdisciplinary orientation concept:
Considering the scientific view, an essential result is the development of
regional defined sustainability indicators which allow stakeholders for the first
time an integral decision base. The evaluation criteria are partly based on the
results of the research topics.

• Context-relatedness:
An essential aspect of the model project was the consideration of the regional
conditions and specifications. The mutual influence also with further aim
dimensions of a sustainable development was considered among other things by
the indicator development and by the adaptation and use of the multi-criteria
assessment method PRIMATE. In addition, the methodical instruments are
available for other decision-making processes in the region and after adaptation
also in other regions.

4 Description of the Applied Evaluation Methods

Based on the state of the discussion and a literature review Pohl et al. (2011)
summarized that “currently, there are no widely established and approved criteria
and procedures to evaluate inter- and transdisciplinary research.” The working
paper distinguishes the applied methods regarding the three major purposes of inter-
and transdisciplinary research which are: fundamental understanding, problem
solving and reflection-in-action. The problem solving is recently often used for the
development and implementation of environmental or sustainable strategies
(Pohl et al. 2011). Problem solving was also the main purpose within the model
project.

Wiesmann et al. (2008) state that external evaluation and internal quality control
of transdisciplinary projects pose a great challenge. It is recommended that the
evaluation should go beyond traditional reference systems.

For the evaluation of the described transdisciplinary research project two dif-
ferent groups of methods were used: process evaluation and performance evaluation
in a long and short term perspective (see Fig. 1). The process evaluation examines
the process itself. This could be either the compliance with the main characteristics
of a transdisciplinary project (Bergmann et al. 2005) or with the requirements
regarding a process of continuously improvement. The performance evaluation on
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the other hand considers the outcome in relation to real problems and the integration
of heterogeneous stakeholders. Both evaluations can have a short or a long term
perspective. A principle overview is given by Fig. 1.

4.1 Process Evaluation

4.1.1 Formative Evaluation
For the evaluation of good transdisciplinary research projects a guideline “Quality
Criteria of Transdisciplinary Research” has been developed by Bergmann et al. in
(2005). This guideline describes four main characteristics which support recog-
nizing transdisciplinary research projects:

• Problem orientation and translation—examine everyday life problems to shape
real processes

• Stakeholder orientation—the involvement of various non-academic stakeholders
is an essential characteristic of transdisciplinary research projects

• Transdisciplinary Orientation Concept—describes the integration of different
disciplines and practical insights, to realize this characteristic suitable approa-
ches and methods have to be applied

• Context-Relatedness—for a successful implementation of project results legal
frameworks and possible actions have to be considered (Bergmann et al. 2005).

For evaluating whether the above mentioned criteria are met, the mentioned
guidance was used which embodies different basic and detailed criteria. Deviating
from the recommended discursive-formative procedure a questionnaire with 20
questions was compiled. This questionnaire was completed by only four stake-
holders (two from science and practice). Therefore, only qualitative trends can be
derived from the results.

Fig. 1 Overview about the applied evaluation methods

206 A. Heilmann and S. Reinhold

ferbrando@ffclrp.usp.br



4.1.2 Internal Audits
Given a transdisciplinary research process societal changes shall be derived. Hence,
new questions can result which again can lead into a further transdisciplinary
research process. This requires a structured procedure to follow up the changes in
the real practice comparable to internal audits within environmental management
systems.

This continuous improvement process is an essential element of environmental
management systems. For the evaluation, internal audits are carried out:

… ‘internal environmental audit’ means a systematic, documented, periodic and objective
evaluation of the environmental performance of an organisation, management system and
processes designed to protect the environment (EU 2009).

Through regular audits, in particular by questioning the stakeholders, it can be
determined whether processes for conversion transdisciplinary cooperation over a
long period have emerged. In the model project the internal audits were carried out
in the form of problem-centered and guideline-supported interviews of all stake-
holders involved in the project. In the result 11 interviews with a duration of
approx. 45 and 90 min were conducted.

4.2 Performance Evaluation

Considering the performance evaluation this paper will focus on two types of
performance evaluation which has been used in various projects.

4.2.1 Preference Ranking Organisation Method for Enrichment
Evaluation (PROMETHEE)

The first one is the Preference Ranking Organisation Method for Enrichment
Evaluation short PROMETHEE which has been developed in the eighties. This
method aims for solving multi-criteria based decision problems. Thus, the PRO-
METHEE method enables a comparison given various alternatives and different
scaled criteria as well as the integration of more than one decision maker using pair
wise relations between different alternatives. This method is applied under the
assumption that the preferences of the decision maker are uncertain. Hence, the
method tries to generate a transparent decision making process so the decision
maker has to look at the decision problem in detail and is able to rethink his/her
preference. In the result one receives a ranking order of the alternatives. Given the
rank order and the transparent decision process it is more likely to bring about a
decision which is acceptable for all involved parties. The variability of the rank
order can be proved through a sensitivity analysis (Geldermann and Lerche 2014).

For the evaluation of sustainable and climate adaptation measures the Helmholtz
Centre for Environmental Research has generated a process flow (see Fig. 2) and a
software called PRIMATE (BMVBS 2013).

In order to compare different solution options with respect to the real everyday
life problem the participants develop besides economic criteria a set of sustainable
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criteria as well as weighting factors. Thereby it is not only possible to consider all
relevant sustainability aspects—irrespective of what nature they are, whether
monetary, quantitative or qualitative—also meanings, attitudes and preferences of
various decision makers can be integrated. Stakeholder participation plays an
important role within this method.

Within the model project three courses of actions in the areas of supporting
participation, the supply with convenience goods and energy savings were com-
pared by employing the PROMETHEE method in connection with the PRIMATE
software.

4.2.2 Sustainable Indicators
The second performance evaluation method which will be considered is an eval-
uation given indicators which are the basis for sustainability reports. Indicators
deliver a value which can be compared and thus support decision makers finding a
suitable decision. Indicators aggregate information which simplifies complex
issues. The usage of sustainability indicators increases the comparability of sus-
tainable actions and developments (United Nations 2007).

Moreover, the application of sustainable indicators at the regional level is
gaining more importance. According to Gehrlein (2004) sustainable indicators and
target systems combine respectively integrate the mostly unrelated side by side
existing control processes at political, administrative and technical level. The use of
such an indicator system can lead to a raised effectiveness and efficiency in the
municipal control (Gehrlein 2004).

Within the scope of the strategy development 18 strategic sustainable indicators
have been developed for the model region. These were underpinned with concrete
objectives for 2020 as well as key indicators. An evaluation of target achievement
was not possible within the scope of the project therefore, it requires a long-term

Fig. 2 Process flow of a multi-criteria decision making process. Adapted from Gebhardt et al.
(2012)
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consideration. However, within the scope of an audit it was analyzed, whether the
chosen indicators were suitably, practicable and understandable for the citizens to
recognize and support the linked approach.

5 Results of the Evaluation: Model Project
(“ZukunftsWerkStadt”)

5.1 Performance Evaluation

5.1.1 Formative Evaluation
The questionnaire has been separated into four subject complexes, whose essential
insights are summarized (under recognition of only four respondents).

A division in scientific and life-worldly questions is visible for all interviewees
and is also named uniformly. The comprehensive and linked processing under
inclusion of varied stakeholders is seen as a factor of success. Furthermore, it is
emphasized positively that through the inclusion of research partners new
methodical procedures/instruments are shared and therefore can be used.

The technical composition of the team as well as the project structure is suited to
achieve the aimed comprehensive targets. It needs to be aware of the fact that
already at project beginning the practice partners need to know the necessary
complexity. From the point of view of the practice partners the solution of a
problem mostly stands in the center of the work, the scientific innovation is a tool
which is used when required.

The very short term of only two years complicates a clear structuring of the
process into milestones on which the single sub-projects are brought together
regularly. More resources are required. This also relates to the necessary measures
for the key to success. The results of transdisciplinary cooperation are estimated by
all interviewees as very positive. Concerning the transferability and the continua-
tion of a sustainable regional development with integration of various stakeholders
it is expelled that long term structures are necessary in the municipal management.

5.1.2 Internal Audits
For a successful realization of a sustainable regional development a continuous
control and monitoring in connection to the aims is required. Eleven stakeholders
from science and local practice were interviewed.

Besides the evaluation of the single measures it encompasses the consideration
of the chosen sustainable indicators which was realized with surveys and data
evaluations, comparable to an internal audit. Thus, qualitative results were
achieved.

It turned out that beyond the administration of the city of Osterwieck the sus-
tainability concept and the used indicators are known only slightly. The citizens
preferentially are interested in information about projects and areas which are from
personal interest. A development of general thinking and decision making should be
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continuously supported. The use of the indicators as a control and decision instru-
ment within the administration can still be improved. The interconnection between
different departments of the administration is an indispensable presupposition.

Concerning the successful assessment of the single sub-projects it was clearly
visible that the sub-projects have woken up the consciousness of the citizens for the
subject of sustainable development and the willingness to further work on a sus-
tainable development.

Furthermore, with the help of the internal audit it was examined, to what extent
the interweaving of the levels could be realized (Multi-Level-Governance was set
up). In this area there is still clear potential of improvement. The particular
importance of a coordinating position was stressed several times. This coordinating
position should be able to link up stakeholders from practice and science and to
initiate continuing transdisciplinary research processes.

5.2 Performance Evaluation

5.2.1 Preference Ranking Organisation Method for Enrichment
Evaluation (PROMETHEE)

The PROMETHEE method was applied in order to priorities alternative
sub-projects for a sustainable development in the region. These projects were
worked out by different teams. In order to compare the alternatives the stakeholders
discussed and finally defined the weighting factors which correlate with step 3 (see
Fig. 2). The criteria and the weighting factors are compiled in Table 1.

Table 1 Set of criteria, used for PRIMATE

Main criteria Weighting
factors (%)

Sub-criteria impact on … Weighting
factors (%)

Ecology 15 Environmental effects 25

Biodiversity 25

Energy saving potential 25

Resource protection potential 25

Economy 55 Effect duration 20

Costs 30

Support of regional economy 20

Increase of employees 10

Number of benefitting people 20

Social aspects 30 Health effects 14.28

Education/advanced training 14.28

Demographic change 14.28

Participation 14.28

Social relationships/cooperations 14.28

Local affinity/hold potential 14.28

Cultural contribution 14.28
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The weighting indicates a preference for one criteria group—the economic
criteria. The resulting ranking order should be proved by a sensitivity analysis. This
analysis exposes the uncertainties which have to be considered during the decision
making process. In order to increase the acceptance for the project results, this
method should be applied regularly. Moreover, the integration of all stakeholders
should be assured. The results have to be communicated to the public in suitable
and understandable way.

5.2.2 Sustainable Indicators
The compiled indicator ensemble shows a meaningful municipal supplement to the
indicators of the federal and communal level. The comparison with indicator-sets of
other regions as well as the evaluation of the stakeholder interviews supports this
statement. Single indicators have been adapted, because either the influence on the
development of the indicator is not given by the municipal administration or on the
other hand the effort for the inquiry is too high. The time frame of the model project
was too short for the performance evaluation. The goals which have to be met are in
the mid-future so that this performance could not be assessed within the project.
Therefore structures are required to monitor the long-term process.

6 Conclusions

This article describes a project for regional sustainable development and the applied
methods for evaluation and quality control. The model project can be classified as a
transdisciplinary project even though only limited research issues are addressed.
Main efforts were put on problem solving and decision making processes.

Through the usage of various project evaluation methods and the comparison of
the results with other projects, the following factors of success were identified:

• method knowledge ready to use and experiences in using the methods,
• interconnection of all stakeholders in every project phase by different activities

(for example through workshops, online platform, massage boards),
• continuous supply of information for all stakeholders during the project term

and also after the end of the project,
• sufficient resources (in particular time, financial and personal resources) and
• sufficient project term and continuous advancement also after the end of the

project.

Taking into consideration the complexity of transdisciplinary research as well as
the different experiences and expectations of the stakeholder from both sides—
science and practice—it is obvious that different and overarching methods for
evaluation should be applied. Several classifications regarding evaluation methods
are possible (internal and external, process and performance, for short or long life
span). The methods should be adopted and enhanced in order to increase the
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experience and the acceptance. Wiesmann et al. (2008) also pointed out, that the
most important corner stone for further enhancing transdisciplinary research is
improving its practice.

The formal evaluation and the internal audits showed that the various stake-
holders have to become more familiar with the transdisciplinary research approach.
Therefore, education and training in that field is necessary. Hence, the first step is
the integration in study programs to prepare students for their future positions.

Nevertheless, all stakeholders recommend the cooperation between science and
practice for a general subject; however the essential aim of the cooperation is the
solution of a concrete, often specialist subject. The assessment of different solutions
concerning the aim reaching can occur by the use of PROMETHEE. This method
illustrates that different solutions may contribute to an overall objective and
encourage the transdisciplinary thinking.

All applied methods within the model project are based on transdisciplinary
assessment. The more practical experiences are existent, the higher the acceptability
will be for transdisciplinary research. Therefore students should be trained to dis-
seminate new approaches.

The active participation of stakeholders from science and practice is decisively
for the success of transdisciplinary research in general. However, it is also
important especially for the evaluation procedures. The cooperation of the involved
actors has to be planned carefully. Various formats for supporting the intercon-
nection are necessary (for example workshops, design-thinking, online-platforms).

Hence, the project plan should include enough time and resources for partici-
pation. Therefore, it can be also concluded that transdisciplinary research requires a
certain project term. A time period of one year as in the model project was a very
short time horizon for it.

In addition, the within the project begun change processes should be continued
and evaluated after the project end. Internal audits and sustainable indicators offer
good opportunities. All these measures require structures and resources which
should be available for a long period.

The challenges which arise by transdisciplinary research are only successfully
manageable if the necessary method knowledge is imparted in the study and is
applied as often as possible.
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Munich University of Applied Sciences
Towards a “Whole Institution
Approach”—Illustrations Along
x-Disciplinary Perspectives
to Education for Sustainable
Development

Sascha Zinn and Ralf Isenmann

Abstract
Munich University of Applied Sciences (MUAS) is developing education for
sustainable development (ESD) as a strategic issue and based on a sound
methodology, in contrast to a one-off effort as most fashionable short term
projects and pick and mix approaches. Thereby MUAS follows a long term
development path to incorporate sustainability across all areas and fields of
action. This overall incorporation of sustainability as an integral part in MUAS is
exactly what the UN Global Action Program calls “whole institution approach”,
highlighted and emphasized in priority action area 2 (UNESCO in UNESCO
Roadmap for implementing the global action programme on education for
sustainable development. UNESCO, Paris, 2014). Further to a number of
measures already taken and launched in MUAS, the central questions around
ESD are: Which approaches may offer proper teaching and learning settings to
make sustainability actually work? How to implement ESD into academic
curricula, informal learning opportunities in students’ day life, and local urban
environments? The sound methodology used to investigate the totality of
realizations of ESD implementations and to identify the proper ones for MUAS
is the morphological box. It provides a powerful heuristic tool for creative
problem solving, particularly applied to explore all realizations of
multi-dimensional, non-quantifiable phenomena—like ESD. As a result, the
morphological box delivers a systematic overview, covering all possible ways
with hundreds of different options and various opportunities on how ESD could
be realized in the light of relevant attributes in the field of ESD (Isenmann and
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Zinn in Morphological box for education on sustainable development—
approach and examples at the Munich University of Applied Sciences, 2015).
With the help of the morphological box the full range of options and
opportunities to make ESD actually work could be illustrated in detail, so that
any university—or any other educational institution—may find its customized
profile of ESD courses. To describe ease of use of the morphological box, the
full range of opportunities to make ESD actually work is illustrated along the
four different approaches of x-disciplinarity (Isenmann in Interdisziplinarität:
verstehen—verantworten—gestalten, Institut fächerübergreifenden Studierens
und Forschens (LfSF), Trier, 1999; Isenmann and Zollner in Nachhaltigkeit in
der x-disziplinären Lehre. Beispiele zum Einbezug von Nachhaltigkeitsthemen
in die Betriebswirtschaftslehre mit Erfahrungen an der Hochschule München,
Transcript, Bielefeld, 2014)—i.e. monodisciplinarity, multidisciplinarity, inter-
disciplinarity and transdisciplinarity. Each approach is described through
corresponding ESD course formats at MUAS. Further, the overall inter- and
intra-organizational embeddedness of sustainability in MUAS is pointed out.

Keywords
Education for sustainable development (ESD) � Morphological box �
x-Disciplinarity � Whole institution approach � Transdisciplinarity � Interdis-
ciplinarity � Multidisciplinarity � Monodisciplinarity � Munich University of
Applied Sciences (MUAS)

1 Munich University of Applied Sciences Towards
a “Whole Institution Approach”

Munich University of Applied Sciences (MUAS) with around 18,000 students
ranks among the largest Universities of Applied Sciences in Germany. It is located
in a top-rated European economic metropolis. Its size and location provide various
options, but at the same time require responsibility within an array of different
economic and social contexts. MUAS faces this multi-level social challenge among
others by creating diversity across its various disciplines. MUAS offers degree
courses and active academic collaboration in the MINT subject’s mathematics,
computer science, natural sciences and engineering, business administration, social
sciences and public health as well as in architecture and design both, at bachelor
and master level.

The MUAS management is currently focusing the overall strategy by developing
a convincing and sound profile. University graduates are expected to distinguish
themselves along three characteristic features, i.e. “entrepreneurial”, “sustainable”,
and “cross-cultural”. A set of measures have been implemented in all these areas in
order to bring about the targeted competences. Within teaching and higher
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education, profile-building competences are often combined with specialized sub-
jects. Further, interdisciplinary forms of teaching and higher education—indepen-
dent of any specific course of study—are also offered. These impart
interdisciplinary elements of profile competences.

1.1 Institutional Embedding of Sustainability

The most relevant mission for MUAS is educating students. Hence when devel-
oping its sustainability profile, the focus is on teaching and higher education.
Profile-building, however, does not just take place in teaching and higher education,
but in all other areas of the university where students participate, directly or indi-
rectly. For this reason, and in order to meet the overall responsibility of a higher
education institution, MUAS’s objectives in terms of sustainability are not purely
expressed as goals along competences.

Sustainability at MUAS is directed both, outwardly and inwardly (Isenmann
2013). Outwardly, innovative contributions towards a sustainable society are made
through teaching and higher education, research and professional development.
Inwardly, sustainability in using resources, environmental management and orga-
nizational development is a fundamental principle for MUAS.

2 Morphological Box—Sound Methodology to Investigate
the Totality of Realizations of ESD Implementations

2.1 General Morphology Analysis (GMA)

As ‘morphology’ comes from the antique Greek term ‘morphe’, which means
shape, form or Gestalt, morphology is the study of form or pattern. More specified
morphology calls for the arrangement of the parts of an entity and how these
‘conform’ to create a whole or “Gestalt” (German). The subject of study can be
physical objects, social objects or mental objects. Nowadays, the morphological
method is used in scientific disciplines that focus more on the formal structure than
on the quantitative description (Ritchey 2013).

Attention has been called to the fact that the term morphology has long been used in many
fields of science to designate research on structural interrelations – for instance in anatomy,
geology, botany and biology. (…) I have proposed to generalize and systematize [sic] the
concept of morphological research and include not only the study of the shapes of geo-
metrical, geological, biological, and generally material structures, but also to study the more
abstract structural interrelations among phenomena, concepts, and ideas, whatever their
character might be (Zwicky 1969, p. 34).

General Morphological Analysis was introduced and developed by Fritz Zwicky
as a method for structuring and investigating the total set of relationships contained
in multidimensional, non-quantifiable, problem complexes (Zwicky 1969, 1969;
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Müller-Merbach 1976 with many applications). Non-quantifiable means that the
objects of investigation contain strong social, political and cognitive dimensions.
Furthermore, the multiple network connections and hence the non-linearity of social
systems means that literally everything is connected with everything else. “(…)
within the final and true world image everything is related to everything, and
nothing can be discarded a priori as being unimportant” (Zwicky 1969).

The basic assumption of morphological analysis is that even when the social,
organizational and political systems cannot be quantified they can be synthesized
into well-defined relationships or configurations, which represent ‘solution spaces’.
“Essentially, general morphological analysis is a method for identifying and
investigating the total set of possible relationships or ‘configurations’ contained in a
given problem complex” (Ritchey 2013, p. 3).

3 Morphological Analysis for the Implementation of ESD
at Universities

Morphological Analysis begins by identifying and defining the parameters (or
dimensions) of the problem complex to be investigated. The centerpiece of the
morphological analysis is an n-dimensional matrix, also known as the morpho-
logical box. The first column of the matrix shows all independent values. In the
remaining columns all possible conditions of these values are shown. “Each cell of
the n-dimensional box contains one particular ‘value’ or condition from each of the
parameters, and thus marks out a particular state of configuration of the problem
complex” (Ritchey 2013, p. 3).

In our case: ‘Education for Sustainable Development at Universities’ we can
think of independent values such as ‘level of action’ and specify conditions like
‘cross-university’, ‘university wide’, ‘cross faculty’, ‘faculty specific’…. When we
proceed in this way we get a comprehensive matrix (Table 1).

This total set of possible relationships is called the morphological field. Every
combination of the different parameters produces a theoretically possible ‘solution’
for the problem complex. “The next step in the analysis-synthesis process is to
reduce the total set of (formally) possible configurations on the problem space to a
smaller set of internally consistent configurations representing a ‘solution space’”
(Ritchey 2013, p. 5). Zwicky named this the principle of contradiction and
reduction. The process of contradiction and reduction is also known as
“cross-consistency assessment” (CCA) (ibid.). CCA refers to the insight that
numerous parameters of the morphological field are mutually inconsistent. In total
there are three types of inconsistencies: “purely logical contradictions (i.e. those
based on the nature of the concepts involved); empirical inconsistencies (i.e. rela-
tionships judged to be highly improbable or implausible on empirical grounds), and
normative constrains (e.g. relationships ruled out on e.g. ethical or political
grounds)” (ibid. p. 6). In this context it’s important to be aware of the fact that the
cross-consistency assessment is not about normative judgement. At this point of the

218 S. Zinn and R. Isenmann

ferbrando@ffclrp.usp.br



process no consistent possibility should be excluded. “We must first investigate
what is possible, before making judgments about what is, and what is” not,
desirable” (ibid.).

Through the connection of the remaining parameters theoretical possible solu-
tions can be created. This formalization is a schematic and playful method to find
innovative ways of ‘problem solving’. For example, the line in Table 1 shows
online courses as they are created by the University of Bremen in the Virtual
Academy of Sustainability (http://www.va-bne.de). Through this formalization it is
possible not just to think about the theoretical solutions but also about the possi-
bilities of institutional embedding. So in this specific example the visualization
through the morphological box made it clear that the best chance for the curricular
embedding of the virtual academy for sustainable development is along the other
elective subjects in the department for general studies.

The morphological box “may help us to discover new relationships or config-
urations, which may not be so evident, or which we might have overlooked by [sic]
other—less systematic—methods. Importantly, it encourages the identification and
investigation of boundary conditions, i.e. the limits and extremes of different
contexts and factors” (Ritchey 2013, p. 8).

Table 1 Morphological box describing ESD implementations at universities

Value Parameter value
Level of 
action

Cross-university University wide Cross-faculty Faculty specific …

Degree 
programme

Doctoral degree Bachelor Master Advanced 
training 
certificate

…

Curricular 
embedding

Mandatory 
modules

Compulsory 
elective subject

Elective subject Non-curricular …

Crediting Credit points Without 
certificate 
(regular degree
performance)

Credit points 
with certificate

Certificate 
without credit 
points

…

Type of 
mediation

Classroom 
course

‘Out of box’ 
course

Blended 
learning

Online course …

Disciplinar
y approach

Monodisciplinar
y

Multidisciplinar
y

Interdisciplinar
y

Transdisciplinar
y

…

…
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4 Illustrations Along the Disciplinary Approach

Sustainability—as the short form of sustainable development—could be incorpo-
rated through various forms in higher education institutions, academic curricula,
and students’ day life (UE4SD 2014; Leal Filho 2009, 2012; Gonçalves et al. 2012;
Starik et al. 2010). Among others, the four principles of disciplinarity open up a
range of opportunities for ESD (Isenmann 1999; Isenmann and Zollner 2014;
Table 2):

• Monodisciplinarity stands for a perspective where sustainability issues are
studied from a single and standalone discipline. For example, the faculty of
business administration offers an advanced course on “sustainability manage-
ment” highlighting the economic point of view and emphasizing business
opportunities including managerial issues.

• Multidisciplinarity describes a method of approaching sustainability with the
background of a few disciplines just added but without any linkages or sub-
stantial exchange. Multidisciplinarity can be characterized as: juxtaposing,
sequencing and coordinating (Thompson Klein 2012). Lectures series, perhaps
on climate change or on “Energiewende” are examples where different faculties
shed some light to a common and shared challenge viewed through various
disciplinary lenses.

• Interdisciplinarity additionally reflects differences as well as shared perspectives
in scientific disciplines such as specific foci, certain methodologies, and
heterogeneous basic assumptions. For interdisciplinarity, these scientific basics
between and “inter” disciplines are explicitly reflected and taken into account.
Interdisciplinarity can be characterized as: integration, interacting. linking,
focusing and blending (ibid.).

• Transdisciplinarity aims to transform the orthodox disciplinary orientation
towards an overarching synthesis. Transdisciplinarity is a scientific principle,
which particularly comes into effect when the present problems cannot be solved
within a single discipline (Jungert 2013). In contrast to interdisciplinarity the
academic “closed shop procedure” of scientific problem solving is overcome.
Interested parties outside universities and academia are actively involved.
Stakeholders from the “Lebenswelt” (E. Husserl), e.g. from local communities,
municipalities, and NGOs (non-governmental organizations) take an active role,
share their views and exchange knowledge along the whole problem solving
process. Typically the problems considered in transdisciplinary approaches
originate from urgent societal challenges. These challenges often have a regional
bias and are embedded as a part in an ongoing local agenda process like urban
planning, mobility and infrastructure development, housing, energy provision,
demographic change or any other strategic complex project of a public-private
partnership relevant in terms of sustainability. In that sense ESD needs to be
studied as a holistic effort, addressing a broad range of learning content and
outcomes, including pedagogy, and finally empowering to societal
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transformation. Transdisciplinarity can be characterized as: transcending,
transgressing and transforming (Thompson Klein 2012), while taking into
account the three basic sustainability criteria of human, social and ecological
compatibility (Isenmann 2008).

No matter which certain approach is actually applied. Each one has its own right
and certain qualities. We can picture these different qualities in a continuum
between rigor and relevance. Rigor means proceeding systematically and
methodically, it stands for accuracy and precision. Rigor is essential when pro-
ceeding according to scientific standards and traditional academic procedures, but it
is not everything. Relevance refers to the application of core knowledge, concepts
or skills to solve real-world problems. Relevance is very close to the concept of
competencies. This continuum doesn’t represent a contradiction. In fact, they are
interdependent and mutually reinforce each other. Even if the correlation between
these two items were highly interesting and profitable, this is not the place to refer
to it. However, taking this continuum we can provide a descriptive understanding of
the relation between Monodisciplinarity, Multidisciplinarity, Interdisciplinarity and
Transdisciplinarity.

Another model to help us understand the difference between the different
approaches is the T-model (Isenmann and Zollner 2014). The vertical bar stands for
profound professional knowledge. This knowledge is taught in monodisciplinary
courses. This axis focuses on rigor. The horizontal bar of the T represents inter-
disciplinary competencies. Relevant learning is inter- and transdisciplinary. The
main focus of this axis is relevance. The T-model will help us to gain a better
understanding of the opportunities and challenges arising from the incorporation of
ESD along the four principles of x-disciplinarity.

4.1 Illustrating Monodisciplinarity: Sustainability
Management

There is a long discourse in the philosophy of science to answer the question for the
composition of disciplinarity. As it is not the purpose of this paper to refer to the
question of disciplinarity in terms of professional philosophy of science we have to
confine ourselves here to merely touching on the topic.

In summary disciplinarity is characterized by a shared (scientific) ‘language’, a
common theoretical basis and a common view of problems as a result of a shared
socialization and education (Defila and Di Giulio 1998). This means every disci-
pline has a very specific point of view about the question of how to structure
‘reality’.

To illustrate this we can take the picture of ‘disciplinary lenses’. The different
lenses give us the opportunity to focus on certain parts of reality. As when using a
magnifying lens we get a deep insight, we can observe details and structures that we
would not be able to identify without focusing. The price for this detailed picture is
that other perspectives fade.
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Integrating the holistic principle of sustainability into a disciplinary format
always means breaking through the disciplinary horizon and broadening the view.
Such an approach is offered by the course ‘Sustainable Management’ at the faculty
of business administration of MUAS. The course teaches the students to consider
the outcomes of entrepreneurial behavior in respect to man, society and nature. The
students should be able to apply the concept of sustainability to corporate practice
by adapting the principles to strategy, processes and products.

4.2 Illustrating Multidisciplinarity: Sustainability Reporting

Driven by a worldwide demand for the reform of universities in 1970 the member
countries of the Organization for Economic Co-operation and Development
(OECD) held the first international conference on problems of interdisciplinary
research and teaching. As a result in 1972 the first major interdisciplinary typology
was published. In this classification Multidisciplinarity was defined as an approach
that juxtaposes disciplines. “Juxtaposition fosters wider knowledge, information
and methods. Yet, disciplines remain separate, disciplinary elements retain their
original identity, and the existing structure is not questioned” (Thompson Klein
2012).

The benefits and the disadvantages of this approach are obvious: we gain
in-depth but discrete insights. By means of the specific subject methodology we
attain a high level of rigor, but little relevance.

The advantage of this approach is that it is highly compatible with the vertical
structuring of universities into departments. With reference to the T-Model, mul-
tidisciplinary courses can clearly be located on the vertical axis. The institutional
structure of universities is very similar to the description of Multidisciplinarity:
Universities are defined as institutions that juxtapose disciplines. “Juxtaposition
fosters wider knowledge, information and methods. Yet, disciplines remain sepa-
rate, disciplinary elements retain their original identity, and the existing structure is
not questioned” (Thompson Klein 2012).

Taking this observation we get an idea why universities are struggling with the
implementation of inter- and transdisciplinary research and teaching. On the other
hand, we see that Multidisciplinarity can be an intermediate step on the way to more
relevance.

At MUAS we pursue the idea of using the potential of a multidisciplinary course
to set up a Sustainability Report (SR) for MUAS. Sustainability reporting is a
highly relevant topic for universities in Germany. As universities are institutions for
the education of policy makers, society demands that they assume special
responsibility.

The idea is to connect awareness rising for Sustainability with the specific
in-depth skills of the different departments. MUAS has fourteen departments
including departments such as ‘Architecture’, ‘Civil Engineering’, ‘Building Ser-
vices Engineering’, ‘Electrical Engineering and Information Technology’, ‘Com-
puter Science and Mathematics’ and ‘Applied Social Science’.
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Because of a full subject curriculum many of these departments have great
difficulties integrating new topics such as sustainability. By working on a Sus-
tainability Report we can address these faculties with their in-depth knowledge and
bring in sustainability as the generic term. For example we can ask a cement
engineer to examine the building materials and to place his findings into the SR. In
doing this, he and his students first have to deal with the special requirements of a
SR and get in touch with Sustainability.

4.3 Illustrating Interdisciplinarity: The Art of Sustainable
Decision Making

Interdisciplinarity (ID) is a dazzling term—a buzzword with many different
meanings. Heckhausen (1972) differentiates six different forms of ID. As the the-
oretical analysis of ID is not the focus of this paper we just note that the ‘litmus test’
for ID is integration and interaction of disciplines.

With reference to the T-model we now reach the horizontal bar. As illustrated
above this horizontal orientation does not fit the structure of scientific institutions
such as universities. In fact, real integration and interaction between different dis-
ciplines would lead to a transformation of the disciplines participating in the
interdisciplinary process itself. But as we know from system theory, systems like
disciplines (institutionalized in departments) have a tendency for self-preservation
(Parsons). Important for this self-preservation is the protection of the disciplinary
borders through the regulation of the transformative tendencies inside the system. In
addition to these systemic constraints interdisciplinary collaboration has to deal
with numerous practical difficulties (Sukopp 2013). But despite all these difficulties
with Interdisciplinarity, there is no alternative. The global challenges of the present
do not end at the borders of disciplines.

At MUAS we are in the fortunate position of having a department for ‘General
and Interdisciplinary Studies’. At the department for ‘General and Interdisciplinary
Studies’ students from the other departments get the opportunity to learn about
different topics in addition to their main subject of study. A department like this
offers great opportunities for the implementation of ESD.

“The art of sustainable decision making” aims to foster systemic thinking. An
important part of the systemic approach is the development of interdisciplinary
explanation patterns. Through the use of a broad methodology such as simulation
games, action learning, discussion of dilemmas, etc. we encourage a shift in per-
ception. The students have to take different roles such as those of politicians,
members of NGOs, lobbyists etc. and have to represent these positions and put
them across in joint negotiations representative of real life situations. The goal is to
develop an integral view and to reflect one’s own (subject) perspective.
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4.4 Illustrating Transdisciplinarity: ZukunftGestalten@HM

Probably the most ambitious and challenging effort however is a transdisciplinary
approach (Jandrić 2014; Jahn et al. 2012; Scholz et al. 2006; Bergmann et al. 2005;
Funtowicz and Ravetz 1993). Transdisciplinarity is characterized as the latter, but in
contrast to interdisciplinarity the academic ‘closed shop procedure’ of scientific
problem solving is overcome. Interested parties outside universities and academia
are actively involved. Stakeholders from the “Lebenswelt” (E. Husserl), e.g. from
local communities, municipalities, and NGOs (non-governmental organizations)
take an active role, share their views and exchange knowledge along the whole
problem solving process. Typically, the problems considered in transdisciplinary
approaches originate from urgent societal challenges. These challenges often have a
regional bias and are embedded as a part of an ongoing local agenda process like
urban planning, mobility and infrastructure development, housing, energy provi-
sion, demographic change or any other strategic complex project of a public-private
partnership relevant in terms of sustainability.

Such a transdisciplinary approach is currently labelled as so-called “real labo-
ratory – in short: real lab” (RNE 2014; Schneidewind 2014; NPZ 2014). From an
urban planning and development perspective it could also be termed as “urban lab”
(Schneidewind 2014; Fraunhofer 2014). No matter which term or label is actually
used and which perspective is emphasized, the common underlying motivation for
transdisciplinarity and applying “urban real labs” for ESD is rooted in the growing
international recognition that universities are explicitly taking responsibility for
their exceptional role within society, in particular by contributing to sustainable
development (Beynaghi et al. 2014; UNESCO 2014; Leal Filho 2011).

The flagship course “ZukunftGestalten@HM—Future City” provides an excel-
lent example of a transdisciplinary approach in ESD (Isenmann et al. 2016). The
course combines ESD on the one hand and designing the future of the city of
Munich in an urban real lab case on the other.

The scope of the course in the summer term 2015 was to investigate how future
cities may look in general, and, more specifically, how the city of Munich should be
developed in terms of sustainability. This topic reflects the issue of the science year
2015, dedicated to the future of the city and promoted by the German Federal
Ministry of Education and Research (BMBF 2015). The development of cities is a
critical driver for sustainable development, hence their efforts to provide sustain-
ability solutions merit greater effort. As a tangible, local and real-life example we
had focused on an ongoing urban planning project of the city of Munich. The goal
was to provide fresh and unorthodox approaches and to deliver new insights on
how to develop a specific area of action (German: Handlungsraum) in the North of
Munich: “Zwischen Milbertshofen und Freimann. Wohnen, Arbeiten, Bildung und
Sport im Münchner Norden” (Landeshauptstadt München 2013). The experiences
made with and the insights gained from “ZukunftGestalten@HM—Future City”
fuel public discourse, initiate discussion and promote dialogue. In particular,
“ZukunftGestalten@HM—Future City” inspires traditional planning procedures of
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the Department of Urban Planning/Urban Development, City of Munich, and it may
have further impact on strategic urban planning and development projects.

As an “urban real lab”, “ZukunftGestalten@HM—Future City” is a hands-on
seminar and real-life project. The students participating in the project in the summer
term 2015 were from eight different faculties, such as architecture; mechanical,
automotive and aeronautical engineering; electrical engineering and information
technology; building services engineering; engineering and management; business
administration; applied social sciences; general and interdisciplinary studies and
tourism. All these students were arranged in cross-faculty teams of five participants.
Each of these teams was coached by two lecturers, from different faculties. In this
way, we made sure that the students do not just engage in interdisciplinary inter-
action within the group, but also with their coaches. The interdisciplinary config-
uration of the teams across faculties and the ‘inter-disciplinary’ assistance offered
by two coaches from different faculties is the key to the didactical approach. Such
an approach provides the opportunity to experience subject-specific principles by
means of perception and action as well as to reflect one’s own principles.

5 Conclusions and Recommendations

Powered by the UN Decade for ESD in the period 2005–2014 and the Global
Action Program as its follow-up, ESD has become one of the most noticeable
developments for universities’ development, today. While more and more univer-
sities have taken up ESD as an integral part of a whole institution approach, many
are still seeking for guidance on how to develop ESD in practice. The window of
opportunities for implementing ESD is now open.

Contrary to a one-off effort as most fashionable short term ESD projects are
conducted in a pick and mix approach, MUAS follows a long term development
path to develop ESD, Using the morphological box helps us to discover new ways
of problem solving, in particular to investigate the totality of realizations of ESD
implementations and—no less important—finally to identify the proper ones for
MUAS. For that reason, we used the powerful heuristic tool of the morphological
box. And as a result, the morphological box for ESD delivers a systematic over-
view, covering all possible ways with hundreds of different options and various
opportunities on how ESD could be realized in the light of relevant attributes in the
field of ESD. On that basis, customized implementations for MUAS could be
developed, established, evaluated and further fine-tuned on a continuous basis. All
other universities may use the overall ESD morphological box to develop their
unique ESD profiles, while particularly benefitting from experiences of
x-disciplinary course formats gained at MUAS. As the overall aim, the contribution
attempts to make clear the various opportunities for ESD and its different
x-disciplinary facets on the one hand and on the other, examples of current practice
and future developments towards a whole institution approach at MUAS are
presented.
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As important this sound methodology is, we have to bear in mind limiting
factors and its boundary conditions. Since the challenges of our time cannot be
solved by just one single discipline we are critically dependent on inter- and
transdisciplinary collaboration. Hence universities are requested to offer inter- and
transdisciplinary education. In order to achieve these objectives, the traditional
structures of universities, where faculties act as rather independent organizational
units categorized according to a rather monodisciplinary structure, are appropriate
only to a certain extent. Profile-building in sustainability cannot be limited to single
monodisciplinary structures. Hence MUAS is going to gradually establishing
structural elements developing links and bridging the gaps between faculties, up
from an intra-faculty level to an inter-faculty level, finally also reaching across the
entire university (Isenmann and Zinn 2015).

An example for such a structural element is a common time-slot for interdisci-
plinary courses. Only a free time-slot scheduled in any faculty provides the
opportunity for collaboration across faculties. The fact, that MUAS has put a
shared, weekly, university-wide time-slot into the timetable for all bachelor degree
courses is a great improvement for ESD at MUAS.

The impact of this development on the creation of new interdisciplinary uni-
versity structures is highlighted in the study “Jenseits der Fakultäten” (“Beyond the
Faculties”), issued by the Stifterverband für die Deutsche Wissenschaft (“Donors’
Association for German Science”) (Reichert 2012). The study attempts to sys-
tematically record, categorize, and analyze the new ways in which science is
organized and, in doing so, sheds light onto a hitherto neglected area of the higher
education policy debate on differentiation.

GMA has definite advantages for strategic and scientific communication. Using
the morphological box for the implementation of ESD at universities provides a
systemic, clear and traceable foundation for the development process. Furthermore
the morphological box can be used to give answers to questions of institutional
embedding, the analysis of the status quo and much more.

GMA is a very fundamental method that leaves open a number of questions
about the qualities and dependencies of the independent variables. The assessment
of the different ways of problem solving requires comprehensive expert knowledge,
but used properly the method is versatile and rich.

Acknowledgments This contribution is an outcome of the project: “Für die Zukunft gerüstet”
(German, Future proof), funded by the Federal Ministry of Education and Research (BMBF), grant
no. 01PL11025. This overall support is gratefully acknowledged.

References

Bergmann, M., Brohmann, B., Hoffmann, E., Loibl, M. C., Rehaag, R., Schramm, E., et al. (2005).
Quality criteria of transdisciplinary research. A guide for the formative evaluation of research
projects. Frankfurt/M.: Institute for Social-Ecological Research (ISOE).

Munich University of Applied Sciences … 227

ferbrando@ffclrp.usp.br



Beynaghi, A., Moztarzadeh, F., Maknoon, R., Waas, T., Mozafari, M., Huge, J., et al. (2014).
Towards an orientation of higher education in the post Rio +20 process: How is the game
changing? Futures 63, 49–67.

Defila, R., & Di Giulio, A. (1998). Interdisziplinarität und Disziplinarität. In J. H. Olbertz (Ed.),
Zwischen den Fächern – über den Dingen? Universalisierung versus Spezialisierung
akademischer Bildung (pp. 111–137). Opladen: Leske und Budrich.

Federal Ministry of Education and Research (BMBF). (2015). Ideen für die Stadt der Zukunft.
Available online http://www.bmbf.de/de. Accessed February 15, 2015.

Funtowicz, S., & Ravetz, J. (1993). Science for the post-normal age. Futures, 25(7), 735–755.
Fraunhofer. (2014). Morgenstadt city labs. Accelerating the sustainable development of cities.

Study prepared by A. Radecki. Stuttgart: Fraunhofer-Institute for Industrial Engineering IAO.
Gonçalves, F. J., Pereira, R., Leal Filho, W., & Miranda Azeiteiro, U. (Eds.) (2012). Contributions

to the UN decade of education for sustainable development (Vol. 33). Environmental
education, communication and sustainability. Frankfurt/M.: Peter Lang.

Heckhausen, H. (1972). Discipline and Interdisciplinarity. In L. Aposter, G. Berger, A. Briggs &
G. Michaud (Eds.), Interdisciplinarity. Problems of Teaching and Research in Universities.
Paris: Organisation for Economic Co-operation and Development (OECD).

Isenmann, R. (1999). Interdisziplinarität: verstehen – verantworten – gestalten. In W.-D. Hutter
(Ed.), Interdisziplinarität. Möglichkeiten und Grenzen fächerübergreifender Lehre und
Forschung (pp. 17–43). Trier: Institut fächerübergreifenden Studierens und Forschens (LfSF).

Isenmann, R. (2008). Sustainable information society. In M. Quigley (Ed.), Encyclopedia of
information ethics and security (pp. 622–630). Hershey (PA): IGI Global.

Isenmann, R. (2013). Eine Professur für eine nachhaltige Hochschule. Interview mit Prof. Dr. Ralf
Isenmann, Inhaber der Professur für nachhaltiges Zukunftsmanagement an der Hochschule
München. Hochschulen für eine nachhaltige Entwicklung. Ideen zur Institutionalisierung und
Implementierung (pp. 22–23). Deutsche-UNESCO-Kommission. Bonn: VAS.

Isenmann, R., & Zinn, S. (2015). Morphological box for education on sustainable development—
approach and examples at the Munich University of Applied Sciences. In V. Dermol, A. Trunk,
& M. Smrkolj. (Eds.), Managing intellectual capital and innovation for sustainable and
inclusive society: Proceedings of the Make Learn and TIIM Joint International Conference,
27–29 May 2015, Bari, Italy. Bangkok et al.: ToKnowPress. Available online http://www.
toknowpress.net/ISBN/978-961-6914-13-0/MakeLearn2015.pdf. Accessed June 03, 2015.

Isenmann, R., & Zollner, G. (2014). Nachhaltigkeit in der x-disziplinären Lehre. Beispiele zum
Einbezug von Nachhaltigkeitsthemen in die Betriebswirtschaftslehre mit Erfahrungen an der
Hochschule München. In C. Schier, & E. Schwinger (Eds.), Interdisziplinarität und
Transdisziplinarität als Herausforderung akademischer Bildung. Innovative Konzepte für die
Lehre an Hochschulen und Universitäten (pp. 123–137). Bielefeld: Transcript.

Jahn, T., Bergmann, M., & Keil, F. (2012). Transdisciplinarity: Between mainstreaming and
marginalization. Ecological Economics, 79, 1–10.

Jandrić, P. (2014). Research methods are made by questioning: The postdisciplinary challenge of
networked learning. In S. Bayne, C. Jones, M. de Laat, T. Ryberg, & C. Sinclair, C. (Eds.),
Book of selected papers from the Networked Learning 2014 conference (pp. 162–169). New
York: Springer.

Landeshauptstadt München. (2013). PERSPEKTIVE MÜNCHEN – Fortschreibung 2012.
Ergebnisse der Öffentlichkeitsbeteiligung. Leitmotiv, strategische Leitlinien. Landeshauptstadt
München. Referat für Stadtplanung und Bauordnung. Available online www.muenchen.de.
Accessed January 24, 2015.

Leal Filho, W. (Ed.) (2009). Sustainability at universities—opportunities, challenges and trends
(Vol. 31). Environmental education, communication and sustainability. Frankfurt/M.: Peter
Lang.

Leal Filho, W. (Ed.) (2011). World trends in education for sustainable development (Vol. 32).
Environmental education, communication and sustainability. Frankfurt/M.: Peter Lang.

228 S. Zinn and R. Isenmann

ferbrando@ffclrp.usp.br

http://www.bmbf.de/de
http://www.toknowpress.net/ISBN/978-961-6914-13-0/MakeLearn2015.pdf
http://www.toknowpress.net/ISBN/978-961-6914-13-0/MakeLearn2015.pdf
http://www.muenchen.de


Leal Filho, W. (Ed.) (2012). Sustainable development at universities: New horizons (Vol. 34).
Environmental education, communication and sustainability. Frankfurt/M.: Peter Lang.

Müller-Merbach, H. (1976). The use of morphological techniques for OR-approaches to problems.
In Operations Research ’75 (pp. 127–139). Amsterdam, New York, Oxford: North-Holland
Publishing Company.

Nationale Plattform Zukunftsstadt (NPZ). (2014). NPZ-Konferenz –Session 11: Reallabore für
Forschung und Umsetzung. Available online http://www.nationale-plattform-zukunftsstadt.de.
Accessed February 14, 2015.

Rat für Nachhaltige Entwicklung (RNE). (2014). Ergebniszusammenfassung der RNE-
Bildungskonferenz “Vom Piloten zum Standard: Nachhaltigkeit in Forschung, Lehre und
Betrieb implementieren”. Available online www.nachhaltigkeitsrat.de. Accessed January 26,
2015.

Ritchey, T. (2013). General morphological analysis. A general method for non-quantified
modelling. Available online www.swemorph.com. Access January 15, 2016.

Schneidewind, U. (2014). Urbane Reallabore – ein Blick in die aktuelle Forschungswerkstatt. pnd|
online III: (pp. 1–7). Available online www.planung-neu-denken.de. Accessed February 14,
2015.

Scholz, R., Lang, D., Wiek, A., Walter, A., & Stauffacher, M. (2006). Transdisciplinary case
studies as a means of sustainability learning. International Journal of Sustainability in Higher
Education, 7(3), 226–251.

Starik, M., et al. (Eds.) (2010). Academy of management learning and education. Special Issue:
Sustainability in Management Education 9(3).

Sukopp, T. (2013). Interdisziplinarität und Transdisziplinarität. Definitionen und Konzepte. In M.
Jungert, E. Romfeld, T. Sukopp, & U. Voigt (Eds.), Interdisziplinarität. Theorie, Praxis,
Probleme (pp. 13–30). Darmstadt: Wissenschaftliche Buchgesellschaft.

Thomson Klein, J. (2012). A taxonomy of interdisciplinarity. In R. Frodelman, J. Thompson, & C.
Mitcham (Eds.), The Oxford handbook of interdisciplinarity (pp. 15–30). Oxford: Oxford
University Press.

United Nations Educational, Scientific and Cultural Organization (UNESCO). (2014). UNESCO
Roadmap for implementing the global action programme on education for sustainable
development. Paris: UNESCO.

University Educators for Sustainable Development (UE4SD). (2014). Mapping opportunities for
professional development of university educators in education for sustainable development: A
state of the art report across 33 UE4SD partner countries. In M. Mader, D. Tilbury, J. Dlouhá,
J. Benayas, G. Michelsen, C. Mader, et al. (Eds.), Cheltenham: University of Gloucestershire.

Zwicky, F. (1969). Discovery, invention, research—through the morphological approach.
Toronto: The Macmillan Company.

Zwicky, F., & Wilson, A. (Eds.). (1967). New methods of thought and procedure: Contributions to
the symposium on methodologies. Berlin: Springer.

Author Biographies

Dr. Sascha Zinn is Research Assistant at the professorship for Sustainable Future Management,
Faculty of Business Administration at the Munich University of Applied Science. As a
educationalist specialized in adult education and Education for Sustainable Development he is in
charge of developing innovative teaching approaches and a concept for Education for Sustainable
Development for the Munich University of Applied Sciences. Supported by a scholarship from the
“Foundation of the German Economy” he did his dissertation at the University of Würzburg in
2012. In Würzburg he studied education, sociology and psychology. His main research is focusing
on higher education, organizational development and sustainable future management.

Munich University of Applied Sciences … 229

ferbrando@ffclrp.usp.br

http://www.nationale-plattform-zukunftsstadt.de
http://www.nachhaltigkeitsrat.de
http://www.swemorph.com
http://www.planung-neu-denken.de


Prof. Ralf Isenmann is a Professor for Sustainable Future Management, Faculty of Business
Administration, Munich University of Applied Sciences, and an Associate Professor for Business
Administration, Institute for Project Management and Innovation, University of Bremen. Prior, he
was a Professor for Sustainability Management, Faculty of Business Studies, Management and
Economics, University of Kassel. Further, he was a Senior Researcher and Project Manager at the
Fraunhofer Institute for Systems and Innovation Research ISI, Karlsruhe. His research areas
include the various facets of education for sustainable development (ESD), in particular the
interface between sustainability management, industrial ecology, corporate social responsibility
(CSR), and business ethics on the one hand, and the management of technologies and innovation
on the other. He holds a Master Degree in Industrial Engineering, Business Studies and
Management (Dipl.-Wirtsch.-Ing.) and a Ph.D. from the University of Kaiserslautern and a
habilitation (venia legendi) from the University of Bremen.

230 S. Zinn and R. Isenmann

ferbrando@ffclrp.usp.br



Part II
Integrated Sustainability Practices

ferbrando@ffclrp.usp.br



A Brazilian University Facing
Challenge of Education for Sustainable
Development

Deisi Viviani Becker, Simone Alves Pacheco de Campos
and Tania Nunes da Silva

Abstract
Universities are working more and more every day to be the locus for efforts to
enable them to enact management alternatives towards sustainable development
and at the same time, to make their students be in touch with the most developed
management tools, taking into account the intertwined “environmental, social,
and economic” spheres. The following research shows the different phases that
the Federal University of Rio Grande do Sul experienced regarding their
relationship with sustainable development. It was necessary to: (a) check what
the institutional plans regarding the issue are; (b) understand the way managers
of the Environmental Management System (EMS) work and carry out their plans
and (c) realize way of integrating sustainability into the curriculum of higher
education. In the last decade, the difficulties and obstacles have shown that the
process is delicate and slow. Even without an official document that provides
clear directions to all institutional levels, there are initiatives that impact on best
practices within the University and end up reflecting positively in society. From
this work, other institutions can benefit from the initiatives and have the
awareness that the process of change, although difficult, can happen gradually
and gain legitimacy.
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1 Introduction

Universities have come to encompass much more than research and teaching
purposes, challenging the traditional management model (Chambers and Walker
2016). Sustainability and Sustainable Development have been frequent subjects in
all kinds of discussions. Thereafter, it is recognized that any social movement
towards these subjects requires change. In order to build a real sustainable uni-
versity, that is committed to global concerns, universities are working more and
more every day to be the locus for efforts to enable them to enact management
alternatives towards sustainable development and at the same time, to make their
students be in touch with the most developed management tools, taking into
account the intertwined “environmental, social, and economic” spheres.

The studies on sustainable development cover many discussions about water,
efficiency, garbage, waste, global warming, pollution, environmental awareness,
social inclusion. According to Leal Filho et al. (2015, p. 01), “a university campus
is a unique combination of buildings, geographical locations, types of faculties,
research institutes, and students”, for this reason, the attention to such issues at
universities is increasing and the classroom needs to be shaped by institutional
examples.

Many institutions around the world are redesigning and trying to improve their
processes to reduce the significant impact that a university promotes and “inte-
grating sustainable development as part of their programs in a holistic way” (Leal
Filho 2015, p. 10). This paper is concerned with exploring some of the obstacles
and challenges faced by a Brazilian University in implementing a sustainability
agenda. The obstacles here can be understood as institutional frameworks and
strategies and their impacts in actors’ initiatives involved in creating a sustainable
campus. Our intention here was to investigate these obstacles and challenges in
relation to five categories: operations, strategy, institutional plans, actors’ knowl-
edge about institutional declaration of sustainability, and future plans. We believe
these categories of analyses can show us a clear picture of challenges and obstacles
faced by an Educational Institution in its journey to sustainable development.

The Federal University of Rio Grande do Sul (UFRGS) started the process on
sustainable development in 2005. With nine members, a selected group of teachers
and administrative staff formed the initial drive to achieve the sustainable
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development policies. The process has developed over the years and was regulated
according to rules and regulations. The University is working to transform the
difficulties and challenges in propellants to build a future connected with economic,
social, and environmental responsibilities in the educational sphere.

However, results show that the process is still emerging in UFRGS. Even though
eleven years have passed, few actions were really put in practice by the educational
institution. There are many reasons associated to this institutional inertia but, in this
case, the biggest problem was the lack of an institutional strategy that involves the
whole university. It is important to consider that the campus greening processes that
have worked in other universities happened upon sustainable development policies
planned from the summit, in a top down way. For this reason, the present research
aims to understand the way institutional frameworks and institutional strategies can
restrict (or frame) actors’ educational initiatives towards sustainable development in
higher education.

A qualitative case study approach has been drawn, facing obstacles regarding the
transition between a traditional educational positioning to a more sustainable one.
Some steps were underlined to achieve the research purpose: firstly, we have
identified the strategic decisions taken in favour of sustainable development in the
Institution. Secondly, we have identified the people who participated in the working
group for the implementation of environmental policies at the University. Thirdly,
interviews with people in this group were held. Such interviews could outline the
history and the strategic space that environmental policies occupy. Fourthly, diffi-
culties in driving the process within the University have been identified.

Our intention was to show the obstacles regarding education for sustainable
development. We believe that even without an official document that could provide
clear direction to all institutional levels, there were some initiatives impacting the
University as a whole. Thus, this is not a success report. Our main objective is to
show the obstacles and challenges faced by this educational institution to a sus-
tainable development educational model. From this work, other institutions could
benefit from the initiatives and understand that the process of change, although
difficult, can happen gradually and gain legitimacy.

The remainder of this paper is organized as follows: the subsequent section
comprises a literature review outlining the challenges that Universities face in order
to engage in sustainable development educational trajectories and the rise of
Greening the Campus. Secondly, we highlight the importance of institutional
frameworks and strategies that support and enable transition to the insertion of
sustainable development at University institutional levels, in order to improve the
educational scenario as well. Then, the findings of the application of the theoretical
framework on the case study will be reported. Finally, we wrote some limitations of
our work and discussed potential paths for further research.
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2 Universities and Ways to Achieve Sustainable
Development

The University plays a critical role in equipping students with the knowledge and
insight into the most important environmental issues (Figueredo and Tsarenko
2013). And more than equipping them, the University can act being the locus of
initiatives and management models that enable their students to be in touch with the
best and most developed tools in order to consider the whole, visualize the inter-
twined “environmental, social, and economic” spheres (Elkington 1999). Some
good examples can be cited in Yale University and Columbia University (USA),
University of British Columbia (Canada), University of Lüneburg, University
Zittau-Görlitz or the Hamburg University of Applied Sciences (Germany),
Polytechnic of Barcelona (Spain) and Royal Institute of Technology (Sweden) (Leal
Filho 2015, p. 11).

Liskdog and Elander (2010) point out, without detracting the formal set of
institutions—such as global agreements, participation of governments—that local
initiatives are crucial. Higher education is characterized in the same way as an
important agent for this positive change for sustainability, due to its fundamental
mission of knowledge generation and transfer through research and teaching
(Cebrián et al. 2013). For Sterling et al. (2013), a systemic change and new ways of
working are required to achieve a transformational approach to sustainable
development.

“A first type of challenge is the incorporation within the own management of
university campuses, practices aimed at sustainability. The consumption of mate-
rials for research and teaching until the final disposal of waste, the Higher Edu-
cation Institutions (HEIs) are challenged to rethink their actions and relationships”
(Jacobi and Beduschi Filho 2014, p. 128). If we want those actions to be
far-reaching and lasting, it is assumed that the participation of higher education
institutions (HEI) is crucial to the formation of beliefs and values, as well as the
education of individuals who will occupy the position of decision makers in
organizations and will be involved in the transition to a more sustainable society
(Pereira et al. 2013 ).

The definition of a sustainable university in the literature always refers to
environmental, economic, and social concerns that universities should have on their
activities, and the obligation of “leading by example” (Amaral et al. 2015). Broadly
speaking, a sustainable university should “walk the talk” in regard to its sustain-
ability agenda, i.e. it should teach the concept and philosophy of SD to their
students, but it should also be able to embrace the concept within day-to-day
organizational management. Analyses of sustainability report content of several
universities by different researchers showed that, despite its significance within the
university system, educational dimension is the less addressed one (Amaral et al.
2015).
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For this reason, it is essential for the university to draw up clear policies to
conduct the efforts towards sustainable development. There are many actions that
can contribute to the commitment for sustainable development. However, such
actions need to be coordinated and have the support of strategic bodies to be
continued.

3 Sustainable Universities: From Sustainability in Higher
Education to Institutional Levels

In 1987, Sustainable Development was defined by the Brundland Comission,
having the concept intensely been adopted as a guide for doing business in the
mission statement of many institutions. In the educational sector it was not different.
The first declaration of sustainability specifically targeted at higher education was
made by the university sector in 1990.

Composed in 1990 at an international conference in Talloires, France, the Tal-
loires Declaration is the first official statement made by the university administrators
of a document to environmental commitment in higher education. The Talloires
Declaration is a plan for incorporating sustainability literacy in teaching, research,
operations, and outreach at colleges and universities. It has been signed by over 350
university presidents and chancellors in over 40 countries (Wright 2002).

According to Grindsted (2011), a total of 31 declarations have emerged, of
which 15 have been made by the university sector and 16 by intergovernmental
institutions, mainly UNESCO. At a total, more than 1400 universities worldwide
have signed some kind of declaration. Several studies show, however, that signing a
declaration does not necessarily lead to the implementation of the declaration’s
principles of sustainability, and that universities have either found themselves
unable to implement the declaration’s principles or have not made efforts towards
their implementation.

The education for sustainability journey has taken us into uncharted territories
with new ideas and concepts, and, in turn, many challenges for institutions.
According to Leal Filho (2000) the most common challenges are related to:
(i) sustainability is, itself, an abstract concept that is not related to academic
practice; (ii) there is a lack of experts in Universities to deal with sustainability as a
problem; (iii) Universities do not have financial resources; and, (v) sustainability is
often treated as a question for environmentalists, without scientific value.

4 Data and Methods of Analysis

In order to understand the way institutional frameworks and institutional strategies
can restrict actors’ educational initiatives towards sustainable development in
higher education, a single case study was performed in an Brazilian Federal
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University in order to understand its practices, processes, and the challenges faced
by the institution in order to implement institutional strategies to add sustainable
development concerns into institutional levels.

Following the proposition by Stake (2000) of a case study typology, we could
have rather intrinsic or instrumental case studies. As for intrinsic case study, the
case is valid for its particular value; it is its particularity and ordinariness of the case
itself that matters. It is important here to “understand what is important about the
case within its own world” (Stake 2000, p. 450).

This case study was chosen because UFRGS is facing many difficulties in order
to implement the transition to a sustainable educational institution. In this trajectory,
the University focused in designing an institutional plan and solving problems
associated with institutional strategy gaps. We rely on snowball sampling strategy
in order to identify actors who should be interviewed. According to Heckathorn
(1997) snowball sampling is often used because the population under investigation
is ‘hidden’. In the case under investigation, the strategic team involved in designing
institutional plan to sustainable development was not well delimited and it wasn’t
possible to determine who would be interviewed in the research field before
entering it. In order to do so we start with the support of a key informant—as
suggested by Heckathorn (1997)—which is the project creator, the person
responsible for the Environmental Advisory in the University. This actor was
selected because he was the author of many proposals regarding sustainable
development in the University. Afterwards, people were indicated to us because
they had been involved in thinking and strategizing the University future regarding
sustainable development concerns. The main focus of the interviews was to
understand the challenges and obstacles associated to these activities. So, the
interviewers were people involved with the strategic team involved in designing
institutional plan to sustainable development, under formation. Altogether, four
in-depth interviews were conducted from September, 9th to December. The
respondents are:

– two members of the “Interdisciplinary Group of Environmental Management”
GIGA (in Portuguese);

– an Environmental Agent;
– a person responsible for the Environmental Advisory in the University.

In order to understand the implementation process and institutional strategies we
also conducted documental analysis. The documental analysis comprises reports
about GIGA’s formation and actions, the Environmental Agents formation and the
Institutional Development Plan. These sources of information have been included in
the analysis since it provides a fruitful way to understand the past processes and
practices that are involved in institutional plans and strategies towards education for
sustainable development.
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Following research objectives and literature revision, the data collection and
analysis were conducted in order to comprise the subsequent categories: (i) opera-
tions, (ii) strategy, (iii) institutional plans, (iv) actors’ knowledge about institutional
declaration of sustainability and future plans.

5 Activities and the Process for Achieving Sustainable
Development at Federal University of Rio Grande Do Sul

In 2005, the university composed a working group for the implementation of
environmental policy. In 2007, the coordinating board for environmental man-
agement was created, linked to the Dean’s office. The Environmental Management
System (EMS) was created in 2008 and corresponds to an interrelated set of
policies, organizational practices and technical and administrative procedures. The
goal is to achieve better environmental performance, control, and reduction of
environmental impact, through the development and application of Action Plans
structured within an Environmental Planning, using management tools (Ordinance
1461 2008).

In 2012, the Board for Environmental Management was created. Also in 2012
the Selective Collection Committee of the University is created, the objective is to
implement and oversee the separation of recyclable waste discarded in the various
units of the university.

6 The Challenges and Obstacles Towards Education
for Sustainable Development Model

In the last decade, the difficulties and obstacles have shown that the process is
delicate and slow. The University began the process of sustainable development
with a group called Interdisciplinary Group of Environmental Management—GIGA
(in Portuguese) in 1999, with multidisciplinary members.

The group was initially composed by teachers who practiced isolated actions at
the University regarding selective collection for recycling, and other involving
environmental issues. The evolution of GIGA led members to propose to the Dean a
model to support environmental management, dissemination, and management in
the various campuses, in 2005. Such a proposition was accepted by the Dean and
one of GIGA members took the Environmental Management Coordination in 2007.

The group GIGA has been extinguished due to the overlapping of tasks with the
Coordination recently established. According to interviewee A, “GIGA was more
academic with research and seminars. In the Coordination, many practical prob-
lems are solved. Regarding this focus difference between GIGA and the Coordi-
nation, the idea to form Environmental Agents came”. Anyone within the
Institution could become an Environmental Agent and these people were trained
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through courses provided by the Coordinator himself. According to the Manager of
Environmental Advisor, this is training to some practices related to sustainable
development such as: selective collection, control of electricity and water costs,
accessibility, among others, are closely monitored and can be always improved.

According to an Environmental Agent interviewed, the institution had different
times along the path in searching for better practices for a sustainable development.
In one of the Units of the institution, she is responsible for the actions covering the
issue since 2006. From 2008 on, a survey on environmental impacts of the Unit was
conducted, which composed some reports. One of the most impressive environ-
mental impacts was the decrease in the use of disposable cups. A survey on
expenditure on paper has also been conducted and actions for the reduction were
put into practice. The Agent also highlights the crucial importance of senior
management support for their available financial resources, time, scholars, among
others, if the University wants to achieve sustainable development. One challenge is
continuity, since one direction can support the whole process and progress already
achieved, while another may get stuck within the process, going back to the
embryonic stage.

The Coordinator of Environmental Management was appointed in 2012. The
manager was already responsible for the Environmental Management Coordination
in the University. The work continued, although it had been physically reorganized
and restructured and the staff has been changed. The Environmental Management
System (EMS) implemented has references (methodology) of the International
Organization for Standardization (ISO). The documentation, according to the
adviser, is the remaining problem. Some procedures that have been performed in
the institution could be registered as Normative Instructions (IN), however, they
have not been performed up to now. When asked about the curriculum dissemi-
nation of any subject that deals with matters involving sustainable development in
all the University majorings, the Advisor said that a draft of a project has been
prepared and submitted to the Dean of Graduate Studies, but so far the possibility
has not been discussed. The draft it is a link on the main page of the Institution that
the students may have access to a set of content in distance education and classroom
seminars, which take place continuously at the university. To obtain the certificate,
the student should participate in distance learning activities besides a classroom
activities in these seminars.

There are other isolated actions such as some buildings already designed
respecting aspects of green building. According to the Advisor: “All very fine. Hard
to tell if it’s a policy. There are initiatives in this direction, formal but not yet
institutionalized”. The procedures for the formation of outsourced employees, for
example, the cleaners cannot be made by the University, should be made by the
contractor himself. This procedure has not been noticed in practice on a daily basis.
The university presents its environmental policy for the outsourced employees.
Also, there is staff turnover, which does not contribute to the initiatives that the
University tries to implement.
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According to the categories listed for the data analysis, we may, from data
collected in interviews, assert: the commitment from the University proposal with
sustainable development is weak and superficial when compared to other univer-
sities and initiatives. Despite having an Environmental Management System
(EMS), activities are specific and heavily depend on directions of the Units are in
accordance with the progress of practices, as the Environmental Agent says: “In
2008 I started to have more access at all because before 2008 I had difficulty
having access to information, the unit’s managers did not care much about it. I had
more freedom to act, to start putting into practice my knowledge of environmental
management, we managed to reduce some impacts, such as disposable cup;, also
we did a survey of how the Unit spent on paper, on the printouts. This was a time
when the unit could realize a bit of what it was environmental management.
Teachers were already beginning to get used to the environmental management
and I believe they were enjoying it, because I had no complaints”.

But in 2010, when the direction of the Unit changed, the difficulties emerged
again: “the direction paid no attention to environmental management and every-
thing is stand still up to now”.

In the assessor’s interview, he pointed that: “We also had difficulties regarding
employees. Some of them were transferred to the Superintendence of Infrastructure
in the last replacement of Dean. But at the same time, the exchange provides a gain,
leading some members of the Environmental Advisory for the Superintendence”.

There are some isolated actions in the University. There are actions, individual
transactions in certain units, conducted by environmental agents or on the initiative
of teachers or employees. Such initiatives are welcome, according to the advisor.
One of the initiatives proposed by an Environmental Agent is the training of people
from cleaning a particular unit within the institution, however, according to the
advisor: “the University is not allowed to train outsourced staff. This prohibition
prevents the University from having trained people, according to its precepts of
garbage collection and other initiatives that could be developed if the staff was able
to collaborate and have the necessary basic knowledge”.

In order to solve this problem, “it is necessary contracts that are more targeted
for education for sustainable development, where such prerogatives are explicit,
enabling the University to charge the actions from people who provide the service
in all its units”. Other isolated actions, reported in the interviews, refer to “Swap
Fairs” in the Unity. Books, materials that are no longer used by people in their
homes, which are offered to the academic community and the general community
and are exchanged without charging.

The strategy of the University is not strongly anchored in principles that lead to
sustainable development. One of the major current influences is the way the
University’s purchases are made; it refers to the Normative Instructions of the
Ministry of Planning (Federal level). The University is already buying more durable
bulbs and uses less energy, thereby contributing to the environment. There are
regulations of the Ministry giving support for the purchase of environmentally
friendly and efficient products, which changes the focus of previous purchases
based only at the lowest price.
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According to one of the members of GIGA Group, a perceptual work with higher
education teachers, staff, and students was held. “We seek to know how they per-
ceived environmental issues within the university. The result did not surprise us too
much, as we saw the most positive people were students, secondly the administrative
staff. The teachers were more reactive, more negative” (Interviewee C).

The institution develops a strategic work with all units, teachers will be the first
ones affected. It is from the teachers that opportunities and ways of teaching come
so that students can build a critical view of sustainable development and apply it to
their workplaces and their communities and homes.

According to the Institutional Development Plan, the University aims to estab-
lish an environmental certification system, structure the environmental licensing,
diagnose and monitor levels of environmental impact, rationalize the use of material
consumption, and optimize the recyclable and non-recyclable waste management
system. The university also intends to maintain the training program of environ-
mental management and requires the training of contracted workers.

Teachers working for sustainable development have such a sense of responsi-
bility for their education and their personal values. Thus, they develop something in
their classes and in everyday life at the University, within their action conditions.

7 Final Discussion

This research shows the different phases experienced by the Federal University of
Rio Grande do Sul regarding education for sustainable development. In order to do
this, we rely on a qualitative case study, in a Brazilian Federal University that is
facing obstacles regarding the transition between a traditional educational posi-
tioning to a more sustainable one. Our intention was to show the obstacles faced by
the University regarding changing the educational and institutional model as well.

Our results show that the process is still emerging at UFRGS. Even though
eleven years have passed, few actions were really put into practice by the educa-
tional institution. There are many reasons associated to this institutional inertia but,
in this case, the biggest problem was the lack of an institutional strategy that
involves the whole university, not only some undergraduate curriculums or isolated
projects. The idea behind education for sustainable development is to implement an
educational model that provides change in all directions: economic, political,
environmental, social, cultural.

The lack of an intuitional declaration of sustainability and the actor’s ignorance
about future plans and directions in this sense is an evidence of an institutional
strategy gap. Even though there are many actors involved, especially people that
occupied strategic positions and professors directly involved with sustainability as
subject, it does not lead to a real movement of change and transformation. Although
it is important to highlight that any change in the process requires time and financial
efforts towards the implementation. At the same time, Universities are a space of
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knowledge creation and an ideal locus for transformation (Orr 1992). However,
universities have either found themselves unable to implement an institutional
model for sustainable development. The biggest challenge is to take away the
discussions and actions about sustainability from the classrooms and put it into
practice in the University itself as well.

Our intention here is to show a case study that enables us to understand the
importance of strategize and think about sustainability as a collective effort and a
natural condition for this kind of institution. As a case study, this work contains
some limitations about the nature of research means and certain limitations in terms
of generalization the results.
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Utilising Work-Integrated Learning
to Enhance Student Participation
and Engagement in Sustainability
Issues in Open and Distance Learning

Graeme Wilson and Rudi W. Pretorius

Abstract
Work-integrated learning (WIL) refers to a range of curricular, pedagogic and
assessment practices focussed on blending formal learning with workplace
concerns. In open and distance learning (ODL), incorporation of student’s
personal and work related experiences with sustainability concerns, presents a
challenge. WIL provides opportunity for development and implementation of
place-based, practical pedagogies, thereby enhancing transformation towards
sustainability while adding value to ODL. This paper utilises a case study from
the National Diploma in Nature Conservation offered by the University of South
Africa (Unisa), a major ODL provider in the Global South. In line with the
growing popularity of qualitative inquiry in educational research, the case study
utilises reflective narrative inquiry to capture and analyse how the WIL
component of this qualification contributes to participation and engagement of
students in tasks related to communication and sustainability. Apart from
blending ODL, WIL and Education for Sustainability (EfS), another unique
element involves the process through which WIL is implemented in the case
study. This is not based on the typical placement of students at potential
employers, but involves a seven day tourist visit simulation and assessment in a
local nature reserve, facilitated by Unisa. After an initial pilot run, this format of
providing the Unisa nature conservation students with a WIL opportunity has
since been fully implemented and is repeated annually with great success. The
case study is supplemented with a qualitative assessment of the experience
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obtained with the inclusion of WIL in this qualification. This assessment is
conducted within an empirically validated framework for evaluation of WIL
curricula, thereby generating additional insight into facilitation of outcomes. The
paper concludes by sharing lessons learned and issues to consider with the
implementation of WIL (including synergies with EfS), as well as providing
pointers for decision makers and future research and consideration.

Keywords
Environmental sustainability � Real-world learning �Work-integrated learning �
Open and distance learning � Nature conservation

1 Introduction

1.1 Student Engagement and Participation as Prerequisite
for Sustainability Learning

Universities are making several advances worldwide with the integration of sus-
tainability in curricula, operations and facilities (Leal Filho et al. 2015). Despite
these advances, engagement by universities with societal stakeholders in teaching
and learning for transformation towards sustainability, remains a challenge and
presents opportunity for further research (Trencher et al. 2015). Stakeholder
engagement can provide a new dimension to the incorporation of real-world
exposure in teaching and learning (Mauser et al. 2013). This can be achieved
through various forms of partnerships with stakeholders across many sectors,
leading to enhanced student engagement with sustainability issues and co-creation
of useful knowledge (Tilbury 2011). In addition, such co-created knowledge is
contextualised and supports the move away from viewing knowledge and skills
acquisition as a means in itself, as called for by various scholars (Lotz-Sisitka 2012/
2013). Work-integrated learning (WIL) provides such an opportunity, by requiring
students to apply and learn disciplinary knowledge and skills in workplace or
related contexts (Smith 2012) and forms the focus for this chapter, with specific
reference to the sustainability context.

1.2 Some Realities in Terms of Real-World Learning
Opportunities

In terms of competences required for enhanced sustainability, exposure of students
to real-world learning opportunities and their participation therein have been shown
to contribute to bridging the gap between theory and practice (Bruindiers et al.
2010). In addition, the literature on Education for Sustainability (EfS) contains

246 G. Wilson and R.W. Pretorius

ferbrando@ffclrp.usp.br



many references to and calls for pedagogical interventions aimed at real-world
learning (Sipos et al. 2008). However, the reality is that students do not automat-
ically build sustainability competences by engaging in real-world learning. In order
to achieve this, the challenge is to ensure that such learning opportunities are
designed collaboratively, are well coordinated, build on each other and are inte-
grated within course structures (Brundiers et al. 2010). Since the value of real-world
learning is generally acknowledged, universities are increasingly adapting their
curricula to incorporate aspects as WIL, industry placement, simulations and
reflective exercises to improve the graduateness of their students (Smith 2012). Up
to recently, however, not much research on the effectiveness of these options has
been conducted, which is an aspect in need of urgent attention (Hughes et al. 2013)
and points towards the value of this chapter.

1.3 Aim, Methodology and Value of Chapter

This chapter presents a case study of utilising WIL as part of the National Diploma
in Nature Conservation offered by the University of South Africa (Unisa), an
institution involved with open and distance learning (ODL) in South Africa, Africa
and the Global South. ODL students are typically studying while involved with
work and family (Taylor 2006). As a result their participation in learning experi-
ences that require practical type work and real-world exposure is challenging. For
certain qualifications, including those related to sustainability, this limitation may
constrain teaching and learning, adding to perceptions of ODL as inferior and
having a single focus of knowledge transfer (Barasa 2011). This chapter showcases
the value added to qualifications and sustainability learning, through blending ODL
with participation in real-world learning experiences. The reflection on the utili-
sation of WIL in this context illustrates the innovative contribution that is provided
to improve practice in terms of student participation and engagement in sustain-
ability issues in ODL.

A structured presentation of own practice is utilised, accompanied by critical
reflection on implementation. The analytic approach relies on narrative enquiry (for
provision of rich descriptions of educational experiences—McNaught 2005) and
reflection (a dimension of experiential learning theory—Roberts 2002). This is
well-suited for the small student numbers involved in the case study (about 10) and
to pick up on nuances and subtleties which would otherwise have been lost. Fol-
lowing the introduction, the chapter shares various perspectives on connections and
trade-offs between real-world learning, WIL, ODL and EFS. The rest of the chapter
deals with the case study on WIL at Unisa and a critical assessment of the
implementation experience. The latter is conducted within the evaluation frame-
work of Smith (2012) for WIL curricula and is supplemented with a snapshot of
typical feedback obtained during the WIL experience. The conclusion highlights the
value of WIL in EFS and ODL, challenges experienced during implementation,
lessons learnt and future perspectives.
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2 Perspectives on Contextualised, Real-World Learning
for EfS

2.1 Competences Required for Sustainability

Described as the ability to be able to do something (Mochizuki and Fadeeva 2010),
competences acquire a special meaning in the context of EfS, and can be regarded
as a methodology for embedding the transformation towards sustainability in
learning and curricula (Wals 2014). A narrow view of competences in terms of
workplace performance is clearly not at stake, but emphasis on the development of
agency and being a qualified, able and willing participant (Jensen and Schnack
1997). With reference to sustainability, this implies competences to utilise relevant
knowledge in a moral way, to distinguish between and value different types of
knowledge, to view the issue/s at stake holistically, to recognise the value of
inter-disciplinary collaborations and to contribute to such endeavours, and to
acquire a meta-perspective, serving as enabler to participate in the knowledge
society (Parker 2010). These requirements for competences indicate the need for
moving away from “Business as usual” with reliance on disciplinary learning,
towards approaches aligned to “action competence” (Mogensen and Schnack
2010). In this context “action” and “competence” are qualified in terms of not only
the intentions of the agent, but also as being purposeful and conscious.

2.2 Value Added Through Work-Integrated Learning (WIL)

Although WIL can take many different forms, all are geared towards providing
students with opportunities to apply their knowledge and skills in real-world
workplace contexts. WIL covers a wide range of possibilities (Jackson 2015),
varying from the typical placement of students in industry and internships to
possibilities offered by service learning, whereby students participate in service
activities of benefit to communities in an organised way. Partnerships between
higher education institutions and industry therefore provide further opportunities for
the contextualisation of learning, bridging the theory-practice gap and building
graduateness (Venables and Tan 2009). It is generally accepted that WIL con-
tributes significantly to the job-readiness of students through building a range of
employability skills, including the ability to work in teams, contribute to
problem-solving, communicate effectively, use information technology and act
professionally (Freudenburg et al. 2011). However, implementation of WIL in
higher education institutions remains a challenge (Coll and Zegwaard 2006), with
the understanding of best practice in assessment and how outcomes are facilitated
by curricula, not yet fully established (Smith 2012).
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2.3 Experience with WIL and EfS in the Higher Education
Context

When considering the essence of EfS, articulated by Bruindiers et al. (2010) as a set
of core competences consisting of strategic, practical and collaborative knowledge,
the linkages between EfS and WIL are evident. The type of knowledge implied here
refers to procedural knowledge (Redman and Redman 2014), which goes beyond
asking “What?”, to the level of asking “Why?” and “How?”. Taking a sustainability
focus in course-work and assessment in WIL therefore seems advantageous—the
implication being that students have to deal with real-world issues in a way
extending beyond vocational issues. With a focus only on the latter, students would
be inadequately equipped to deal with the requirements of sustainability (Jennings
et al. 2015). This signifies a move from Mode 1 to Mode 2 knowledge production
(Gibbons et al. 1994), with the emphasis shifting to relevance of research for
industry, collaborations between industry and universities and commercialization of
university research (Albert and McGuire 2014). The connection between WIL and
EfS thus not only supports graduateness of students in terms of work-readiness, but
is equally beneficial to enhance competence “about” as well as “for” sustainability
(Sipos et al. 2008).

3 Case Study: WIL as Part of the National Diploma
in Nature Conservation Offered by Unisa

3.1 Contextual Setting: Unisa and ODL

The case study on WIL presented here, is associated with the National Diploma in
Nature Conservation (NDNTR), offered by the Department of Environmental
Sciences in the College of Agriculture and Environmental Science at Unisa. With
more than 400,000 students and qualifications from certificates to degrees, Unisa is
in the league of the world’s mega ODL institutions (Unisa 2016). Given its
experience, capacity and reach, and with the vision “The African University
shaping futures in the service of humanity” (Unisa 2015), Unisa is well positioned
to play a role in EfS. This links with Unisa’s 2030 strategy (Unisa 2015), with focus
on the need for contextually relevant programmes responsive to current and future
societal needs. With greater emphasis on pedagogies for active and collaborative
learning, linked with a roll-out of e-learning (Unisa 2015), Unisa has succeeded to
largely shed the classic image of “distance education” as relying only on trans-
missive pedagogies.
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3.2 Study Programme: Background, Structure and Aim

The NDNTR offered by Unisa constitutes a three-year qualification of 360 credits at
Level 6 of the National Qualifications Framework of South Africa (B-degrees are
typically pitched at Level 7). This qualification aims to deliver competent graduates
to the conservation industry who will be able to function in a supporting role to
conservators and resource managers and/or participate in functions related to the
management of natural resource areas. The curriculum comprises of a theoretical,
practical and WIL component. The theoretical component is offered primarily
through blended and e-learning whilst the practical component requires attendance
of contact sessions. The WIL component requires exposure to and participation in
real-world learning experiences in the natural environment. A total of 120 credits of
the NDNTR are devoted to WIL, requiring of each student to develop and acquire
relevant workplace-based skills and experiences.

3.3 Format of WIL for the NDNTR

Students registered for the WIL component have to attain on average 60 days of
working experience across seven categories (Animals, Plants, Technical, Com-
munications, Legal and Security, Resource Management, Administration). They are
required to log a range of experiences and skills under each of these categories.
Through this students are expected to gain a contextual understanding of conser-
vation concepts and their application through a diversity of work-related experi-
ences. To achieve this, students have to secure suitable placement together with
industry employed mentors. For many students this is a major challenge, with the
ODL context implying that the geographical location of students often does not
match the location where WIL opportunities are provided. This is in agreement with
Kamper and du Plessis (2014), reporting similar challenges associated with WIL for
education students. The summative assessment of WIL for the NDNTR comprises
five reports in scientific format, a logbook and a portfolio of evidence, with a
defence during an interview. The diversity of placement contexts, mentorship styles
and focus, presents a challenge concerning fairness, consistency and quality in
assessment.

3.4 Partnership with Telperion Nature Reserve

In an attempt to address the scarcity of placement opportunities and to homogenise
learning, assessment and mentoring, a three-way stakeholder partnership was
signed in 2007, which saw a non-governmental organisation (NGO) plan and host
undergraduate Unisa Nature Conservation Student excursions to the Ernest
Oppenheimer and Son (EOS) owned Telperion Nature Reserve (Wilson and Wilson
2015). The agreement was founded on a mutual desire to see that students complete
their academic requirements, graduate and take up positions in the conservation
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sector. Following the withdrawal of the NGO from the partnership after four years,
a new agreement was reached in 2012, allowing continuation of conservation skills
development and training on Telperion, but with Unisa since then in the role of
simulating an experiential learning provider. EOS provides annual financial support
for the programme to ensure that students are able to travel to and from, stay, work
and learn while participating in the WIL excursions offered at Telperion. Unisa
ensures that the additional resources are provided to guarantee that all mentorship
and skills development activities at Telperion take place for the benefit of all
stakeholders.

3.5 More on Telperion Nature Reserve, the Programme
and the Activities

Telperion is situated on the western boundary of the Mpumalanga Province of
South Africa, approximately 90 km east of the capital, Pretoria. The reserve falls
within a poorly conserved vegetation type and is subject to alien plant encroach-
ment and soil erosion. Although historically used for agriculture and stock farming,
current land use is focused on biodiversity conservation, with related educational
and research activities. The Unisa-Telperion partnership programme comprises of a
formal excursion each month of the year, excluding the examination period of
October and November. Excursions are five to seven days long and focus on the
outcomes assigned to one of the WIL categories. The aim is to immerse students
into an authentic environment, where they work alongside management and staff.
Students are assigned conservation work to complete and are expected to apply
their collective understanding to cooperatively address related tasks. Throughout
the excursion, the students are mentored and guided by an academic with conser-
vation experience. Data and evidence gathered during the excursion is used by the
students to draft and submit a formal report, which is used for assessment.

3.6 Example: Seven Day Tourist Visit Simulation
and Assessment

A communication-focused WIL excursion was piloted at Telperion in 2012 (Wilson
et al. 2013), simulating a tourism experience with game drives and interpretative
walks, and was since offered again in 2015. These excursions were facilitated to
meet the requirements of the “Communications” WIL category of the NDNTR, in
the absence of a participating WIL sector service provider. A major outcome
associated with this excursion was to ensure that students gain relevant experience
in dealing and communicating with people of all ages, genders, races, religions and
cultures. They needed to use the time spent at Telperion to improve their individual
and collective communication skills in, about and for the environment and biodi-
versity conservation.
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The outcomes of this excursion focussed on the experience and skills gained by
students and required formal assessment. Two components can be distinguished,
namely continuous assessment (by the WIL mentors) and summative evaluation,
replacing the usual submission of formal reports post excursion. During the first five
days students had to familiarise themselves with communication theory and prepare
the various activities to be formally presented to the visiting tourists. Students were
required to form pairs and share responsibilities. The planned activities were cri-
tiqued by the entire group through collaborative learning. The ‘tourists’ for which
the simulated programme was set up, were actually Unisa academics, playing the
role of tourists, but who would also be involved in the assessment.

The last two days of the excursion focused on the implementation of the pro-
gramme, as developed and planned by the students. The NDNTR WIL students
conducted a meet and greet, a formal presentation, game drives, interpretive walks
and a static display. The WIL mentors accompanied the ‘tourists’ and the students
on all their activities and assessed the students based on a number of mutually
agreed assessment criteria. The ‘tourists’ had to provide formal feedback on the
various activities. These and the individual assessments formed the student’s WIL
Communications mark. Each student was allocated specific individual activities to
conduct as part their assessment.

3.7 Reflection on the Simulated Tourist Visit

From the mentor’s viewpoint, excursion objectives were achieved by assessing
students on-site while presenting on their allocated themes. Written assessments
would not have captured their competence in the same way, while the synchronous
interaction with the ‘tourist’ (academics) provided students with the opportunity to
gain prompt feedback on their efforts. Students regarded the interaction with these
academics as a highlight of the simulation. They furthermore expressed apprecia-
tion for the opportunity to provide direction for the programme. This component of
the excursion saw the students bond together and work as a team. The academics
indicated that the opportunity to interact with the students was refreshing and that
they would have enjoyed even more interaction with them. They were impressed
with the students’ enthusiasm and confidence and the way in which they applied
knowledge. Overall it was shown that simulations of some WIL outcomes are a
workable alternative to formal placement. Consistency and greater quality assur-
ance is guaranteed as the mentors (who are employed as academics by Unisa) have
a clear understanding of the requirements of the WIL curriculum.
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4 Critical Assessment: Role of WIL in the Unisa Example
(Tourist Visit Simulation)

Although the consensus opinion from the literature points towards the advantages
associated with WIL, some gaps remain in research towards a better understanding
of how these types of programs achieve outcomes pointing towards the increased
capabilities of graduates (Hu et al. 2009). In addition, attempts to conduct assess-
ments of WIL with quantitative instruments seem to be less successful (Smith
2012), since these instruments do not capture all essential WIL elements ade-
quately. The framework developed by Smith (2012) attempts to address these
shortfalls. This framework is based on six empirically validated constructs and
allows assessment of both the curriculum components and outcomes of WIL pro-
grammes. In this way a deeper understanding of both these aspects of WIL can be
achieved. Due to the relative small number of students involved in the tourist visit
simulation (typically not more than ten at a time), this assessment relies on a
qualitative rather than quantitative approach. The reflective narrative shared here is
based on observations by the mentor (one of the authors), and supplemented with a
snapshot of the type of feedback that has been obtained, as reported from the
vantage point of the mentor.

• Authenticity. This is a core aspect of WIL, with most WIL-curricula claiming to
provide students with a real work environment. Students encountered realistic
problems throughout the ‘tourist’ simulation, with the visiting academics
expressing their satisfaction with the level of confidence and knowledge of
students whilst engaging with applications in real-world situations. Problems
which the students encountered required intense and sustained engagement from
each of them to ensure that they all achieved the set aims. Although guidance is
initially supplied by the mentor, autonomous planning and implementation are
required as part of WIL experience.

• Alignment of teaching and learning activities with integrative learning objec-
tives. The emphasis of this construct is that some integration between theory and
practice constitutes the core intellectual activity for students (Dymock and
Gerber 2002). This was a weakness of the ‘tourist’ simulation, although the
mentor was available during planning and highlighted pertinent theoretical
information. In line with this shortfall, one of the visiting academics suggested a
change to the format of the excursion to provide students with more engagement
opportunity on matters concerning science and reserve management, which
links directly with reflective learning objectives.

• Alignment of assessment with integrative learning objectives. To achieve the
objective of integrative learning presents a challenge, and it therefore has to be
deliberately designed into assessments (Svensson et al. 2004). In the case of the
‘tourist’ simulation this was achieved through setting time aside during which
each of the activities and participating students were assessed in terms of the set
learning outcomes. The participating students responded positively regarding
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this construct, with comments typically alluding to the readiness of students to
work together and the fact that students were able to respond professionally to
most of the questions that they were asked.

• Integrated learning support. The importance of supplying support to students
during WIL is highlighted by several authors, including Keogh et al. (2007),
with a clear need to measure and evaluate the nature of such support. While no
formal materials were supplied to support the students during the ‘tourist’
simulation, this gap was addressed by encouraging them to find the required
support or information from the Internet. The type of feedback obtained from
students that participated in the excursion similarly indicates that they had
sufficient information to perform the required tasks and that they were of the
opinion that they were adequately prepared in this regard.

• Supervisor access. This relates to the contact between the mentor and students
during the WIL experience. The purpose is to provide feedback on learning and
support while the experience is taking place. This appeared to have worked very
well during the ‘tourist’ simulation, with a ‘soft touch’ approach interspersed
with a few formal sessions, thus providing an opportunity for students to ‘check
in’ with their mentor, to present their progress and to obtain feedback. Both the
visiting academics and participating students provided positive feedback in
terms of this construct, indicating that they appreciated the opportunity to get to
know and to learn from each other.

• Induction and preparation process. The administrative load to prepare students
for WIL is acknowledged to create a burden on the academics involved. In terms
of the ‘tourist’ simulation, participating students were selected from a larger
cohort of potential students, and this selection had to be facilitated by the
mentors. Since only more experienced students were selected, more time was
available to focus on the desired simulation outcomes. Although a time con-
suming activity, the investment in terms of the preparation for the simulation
paid off well, resulting in feedback typically expressing satisfaction with the
preparation, planning and the simulation overall.

5 Conclusion

5.1 Lessons Learnt Through the Unisa-Telperion Partnership

Consideration of the ‘tourist’ simulation as part of the NDNTR offered by Unisa,
clearly shows how WIL partnerships with industry can contribute to the academic
and experiential learning of students. By providing ‘in-house’ mentors with a deep
understanding of the curriculum and its implications, Unisa was able to provide all
the guidance and support students needed to succeed in the ‘tourist’ simulation. In
addition, the evidence presented points towards students taking ownership of their
learning environment and outcomes and being more confident of their achievements
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while working co-operatively. The freedom or openness of the programme enabled
them to chart their own progress and manage their own outputs, while knowing that
their mentors were observing them and were close at hand to assist when required.
Unisa succeeded in improving the throughput rate of these students by providing
on-site mentorship, through which it was also possible to overcome the challenges
associated with placement.

5.2 Potential of WIL to Enhance Student Participation
and Engagement

Whether some of the outcomes of the ‘tourist’ simulation were left to students to
determine, or whether the simulated programme was designed by the students
themselves, the result points towards more motivation for them to participate out of
their own free will and not in response to academic ‘carrots’ and ‘sticks’. In this
way a partnership was created between the students and academic mentors, working
together to achieve programme outcomes. Clear roles and responsibilities ensured
that participation, interaction and engagement were all within the confines of
achieving the aims and objectives. An advantage observed was that students are
better motivated simply because the benefits associated by fully participating and
committing, are immediately experienced. Further improvement could follow from
better integration of WIL outcomes with assessment, so that it can be achieved
synchronously and on-site. In addition, fewer WIL activities but with higher aca-
demic mentorship involvement can be considered.

5.3 Synergies Between WIL and EfS—The Way to Go?

This reflection on WIL, as featuring in the NDNTR offered by Unisa, illustrates the
existence of a mutually beneficial relationship between WIL and EfS. Seen from
one perspective, a sustainability focus assists in transforming WIL beyond a focus
on vocational issues only and adds a new dimension to real-world learning. From a
different perspective, EfS, with its required emphasis on interaction, reflexivity and
to look at theory and practice in an integrated way, can benefit significantly from
the opportunities provided through WIL for immersing students in meaningful
real-world experiences. From all perspectives, ODL students gain significantly from
incorporation of WIL in curricula, which upgrades their learning experience from
theoretical only, to a level exposing them to direct engagement with sustainability
issues. Although this acts to constrain participation in ODL, the advantages in terms
of graduateness and employability are important considerations to incorporate WIL
and/or aspects EfS in curricula.
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Campuses as Sustainable Urban
Engines—A Morphological Approach
to Campus Social Sustainability

Luísa Cannas da Silva and Teresa Valsassina Heitor

Abstract
This paper focuses on university campuses and precincts, and their roles within
urban context. It explores the role campus morphology plays in the local impact
of the institution, fostering its ability to engage in successful urban dynamics, as
well as acting as an urban engine. The aim is to provide a methodological
description of its elements and their morphological traits with an effect on
campus integration within its adjacent environments. It is argued that one of the
major aspects of sustainable development in universities relies on the
relationships established between university and its environs, since universities
perform a key role in urban dynamics in the current context of knowledge based
societies and economies. Their impact exceeds the physical connection and their
environmental footprint, as universities largely contribute to bringing dynamism
to cities, through their mission, actors, activities and flows of movement. Thus,
campus social sustainability relies on the relationships established between
university and its environs.
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1 Introduction

Universities worldwide face nowadays a context of fast-paced change. Societal
modifications, i.e., political and social changes, as well as technological innovations
impacting learning activities, are strongly affecting higher education globally.
Despite the fact that emphasis is set on technology, and investments have been
made in state-of-the-art equipment and facilities in universities all over the globe
(den Heijer 2011), the physical space still acts as a facilitator for all learning
activities, promoting and encouraging innovative learning strategies and human
interactions (Bacharel Carreira 2015).

This paper focuses on the connections between university and city, as ties that
can promote a sustainable urban and social development, as well as provide spaces
that can enable learning activities. It assumes these connections may establish the
conditions for innovation and knowledge development (Williams et al. 2008). Thus,
sustainability is perceived in a broad, socially focused, context, assuming that the
university built environment—university morphology—can actively contribute to
develop strong social sustainability for its contribution to promote long-term con-
nections and deep community engagement.

It is argued that, even in a progressively more globalized world, knowledge
diffusion processes (and therefore, higher education) are context-sensitive (Heitor
2012) and therefore, the physical space must adjust to meet these specificities and
include them in its conception.

Furthermore, “education is a spatial act” (Campos Calvo-Sotelo 2009) with all
the constraints and possibilities that it brings about, and despite the diversity in
typologies and morphologies, the university campus is an entity of growing
importance in western societies. Whereas learning environments and learning
spaces have been on the center of research for several years now, the studies on
campus morphology still have a long path to undertake, in order to provide general
and relevant conclusions towards its design and development strategies. Nonethe-
less, it is interesting to realize that some of the concepts on the basis of Jefferson’s
academical village, applied in the conception of the University of Virginia, in 1817
(Turner 1984)—such as the importance of interaction and communication—are
being more and more valued nowadays (Barnett and Temple 2006; Temple and
Barnett 2006; Mitchell 2007; Wiewel and Perry 2008; Caldenby 2009; Gensler
2012; Bacharel Carreira 2015) and changing the way we perceive higher education.

On global knowledge based society, it is critical to analyze the impact and the
role the physical space must perform, in order to foster processes of social, eco-
nomic, and environmental integration and, therefore, enable sustainable urban
development. As the university re-affirms its statute of main knowledge producer
and provider, it cannot be dismissed that technological development is in part
dependent on the social context where it is embedded (Heitor 2012), which affirms
the importance of the physical presence of the university. Besides, the university as
a physical urban entity, comprises also a teaching mission for it conveys infor-
mation, knowledge, and an image of higher education, as it successfully participates
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in its context. Universities’ contribution can go as far as the improvement of
decaying and aging cities (Filion et al. 2004). The decline of urban dynamism and
vitality, caused by the recession of the economy and the inverted demographic
structure, among other factors can severely damage contemporary societal models.
Evidence shows that universities can play a key role in this process, contributing to
its upturn and proposing solutions (Adhya 2010), and contributing through their
physical space to bring dynamism to their surroundings, enabling “social sustain-
ability through their built environment” (Heitor 2000) to contemporary cities.

This paper is organized in three parts: the first one justifies the pertinence of the
social integration of campus, in the current knowledge and learning societies
context (Lundvall 2004, 2009). The second is focused on specific morphological
features that are perceived as enablers or disablers for activity generation, including
campus boundary conditions and integration within urban tissues. The aim is to
identify and classify morphological homogeneous categories and determine the
level of integration of campus built fabric. The third part provides some clarification
on the morphological traits that affect the ability of the university to establish itself
locally as an urban engine and a synergy enabler.

2 Universities and Their Local Impact

The present change in perspective towards science, knowledge, and the University,
breaking the barriers between academia and society, may have substantial impact
on the built environment, since the wider community may have access and recur to
university facilities for a wide range of activities.

The physical setting of a university can be regarded as both a dependent and an
independent variable (Holanda 2010). As a dependent variable, it is determined by
both the socio-cultural milieu and the urban environment in which it comes about:
the institution itself, the community that engages in it, the city where it is located, its
morphology, land use patterns and dynamics. The university mission, its identity,
and its focus will influence the physical space. These elements will affect university
scale, its openness towards the community, generating a bi-lateral influential
development of university premises. In addition to being the scenario that makes all
the activity possible, the physical space is the vehicle through which the university
expresses its culture and values (see Fig. 1). In doing so, at the same time, the
physical space acts as an independent variable. It will affect the way university
community engage in the learning process, the way the university is perceived by
society, as well as the level of civic engagement of the university.

The role of University facilities in urban dynamics has progressively become
more complex, affecting directly all users (academia and non-academia), and
reaching all spheres of society. Merely their physical presence is already an element
of change. University activities impact in many ways their vicinity and wider
communities to the mutual benefit of both (Knight 1995; den Heijer 2011), inter-
fering in the process of urban development, in parameters such as employment,
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housing, mobility, leisure and consumer activities (Indovina 1997). As central
elements in a knowledge economy, universities can contribute to urban regenera-
tion, not only directly by improving the built environment quality, but also
reclaiming city areas and funds from public regional players. Today’s idea of
university shows an entrepreneurial entity, able to actively contribute for the social
fabric and engaging in social, economical and cultural challenges (Corneil and
Parsons 2007), assuming the importance of the third strand of its mission—that of
civic engagement (Building Futures 2009; Witty 2013).

University engagement in successful urban dynamics, including its topological
and functional integration, can be a key factor for attaining a sustainable urban
environment. In fact, in the current context, where knowledge-based activities are
seen as key drivers for economic growth, university impact within societies has
achieved levels never observed before.

Also, research suggests the strongest potential of urban areas to attract knowl-
edge workers (Van Winden 2010). It is crucial that urban territories rise to the
expectations of the knowledge workers, merging four different structures: univer-
sity, research and innovation, economy, and territory (Fouchier 2012). Thus, the
surrounding environment can also be a key factor in the success of an academic
institution, for the ability it has to attract and retain knowledge workers. This dual
relationship highlights the importance of dialogue between knowledge institutions
and cities, on an attempt to allow an interconnected growth and development, since
institutions and their hosting cities tend to become more and more co-dependent.

3 Methodology

This analysis was based on the evaluation of 50 case studies, located worldwide.
Emphasis was set on European and American institutions, for the strong impact and
influence they exert on their peers from other regions. These case studies were
chosen taking into account university values, such as its mission, and impact, both
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Fig. 1 Campus as both
dependent and independent
variable in the relationship
with its community
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locally and internationally, as well as types of construction, pedagogical strategies,
political, and urban contexts. Their foundation dates range from the 11th to the 20th
centuries, covering a great variety typologies and architectural and urban models.
They were analyzed regarding their morphological features, particularly the ones
that would affect the urban surroundings of the university and its ability to promote
synergies.

University morphology is approached through the relation established between
university and city. This relation can be either supported by the precinct or the
hosting city in different levels of dependency and connections towards one another.

The term precinct is used to generally refer all types of university physical
structures, with different scales and different morphological traits. Still, for the
importance of the term “campus”, its worldwide use and impact, and the signifi-
cance it carries, it is also used, even though its meaning in this context is the same
as precinct, and it does not refer exclusively to campuses in a strict term, intrin-
sically connected with American higher education model (Turner 1984).

This evaluation allowed to develop the following typologies, and to categorize
universities according to them. It includes also an assessment of university location
in an attempt to correlate its topological integration with its morphological features.

The first demarcation was established according to the level of dependence from
the university towards the city. It allowed to distinguish cases where the precinct
behaves as an autonomous entity from the ones in which the university is strongly
connected to its urban environment.

This demarcation allows for further morphological categorization. The presented
categories and sub-categories were defined through a wide-range sample of case
studies, analyzed in order to obtain wide-reaching data on the morphological traits
of universities.

4 Analysis and Results

The first typology considers the precinct as an (almost) autonomous entity—cam-
pus as a city. The main functions required for a university to function and support
the continuous presence of people, are supplied by the precinct itself: it hosts not
only the learning, researching and some leisure activities, but also all the functions
that support the living activities of its population (for instance, residences or halls,
canteens, medical services, and so forth). These precincts attempt to shield their
users from exterior disturbances and activities. Nevertheless, in most cases, they
also welcome outside users. They are mostly located in the outskirts or even outside
the urban region, but they can also be established within the tissue of the hosting
city. Still, they have the ability to establish themselves as independent entities,
which could function almost autonomously.

The second case considers the precinct as being deeply anchored in an urban
structure—city as a campus—therefore not needing to fulfill all of the needs
associated with the continuous presence of people. It establishes itself in relation to
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the city. It hosts mainly learning and research related functions, albeit in some cases
including leisure facilities also. This kind of university structure deeply depends
and relies on the city infrastructure, not being able to function autonomously.

These typologies were subdivided in 4 sub-categories. Each one presents dif-
ferent morphological features, impacting their perceived integration levels. These
features also influence the users’ perceptions and appropriation of the space.
Globally, they alter the way the university performs towards its environment,
therefore impacting its ability to establish synergies and connections on a close
range scale.

The first one—university precinct as an autonomous entity—includes: (a) au-
tonomous precinct; (b) attached precinct; (c) inner precinct; and (d) developer
precinct. The second one—university as a rooted entity in the urban fabric—
comprises: (e) self-enclosed precinct; (f) open precinct; (g) scattered precinct; and
(h) ubiquitous precinct.

The following Table 1 presents the sub-categories, according to their interde-
pendency towards the city and their integration in the urban fabric.

Pictures 2–41 exemplify some of the variables analyzed, for each typology.

Table 1 University morphological typologies

Interdependency
with the city

− − − + ++

University as an
autonomous entity

Autonomous
precinct
“Campus
without the
city”

Attached
precinct
“Campus
edging the
city”

Inner
precinct
“Campus
in the
city”

Developer precinct
“Campus as the city”

University as a
rooted entity

Self-enclosed
precinct
“City around
the campus”

Open
precinct
“City in the
campus”

Scattered
precinct
“City as
the
campus”

Ubiquitous precinct
“City is the
campus/Campus is
the city”

Integration in the
urban fabric

− − − + ++
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4.1 University as an Autonomous Entity

(a) Autonomous precinct—“Campus without the city”

This scenario comprises university precincts that establish minimum ties with the
closest city. It is sustained that each university depends at a certain level from an
urban area. However, in the case of the autonomous precinct, its secluded location
already disrupts most of the immediate connections. In this case, morphological
links are very limited, and it is argued that any relationships established do not
depend or require specific morphological aspects.

Precincts belonging to this sub-category need to host all activities consentaneous
with the permanent presence of people. Thus, all living functions are hosted
in-campus, granting that all users (students, teachers, academics and staff) do not
need to commute or to exit the precinct on a daily basis. Besides all the basic
functions, leisure facilities and activities are also provided.

Usually these precincts are compact (they tend not to be dispersed in the terri-
tory, but mostly concentrated in a single location) and have low construction
density, as permitted by their secluded location.

Their frontiers are mostly visible and clearly perceptible, recurring to natural
elements and permeable boundaries. The secludedness of the location usually grants
the isolation character some universities desire, therefore there is no pressing need
for walls or other segregation physical elements. Accessibility is usually low, still
most cases are accessible through public transportation means. They are not per-
ceived as inviting structures, and most of their users are university affiliated.

Autonomous precincts tend to be uni- or bi-directional, concentrating its main
landmarks in the central area and in places not visible from the exterior
(Figs. 2 to 6).

(b) Attached precinct—“Campus edging the city”

In this sub-category, the precinct still maintains its self-sufficiency as in the pre-
viously described. Yet, it is located in the edge of an important city, establishing a
physical connection between the two entities. In this case, the precinct seeks some
degree of secludedness, being located in a peripheral location, but either the city
grew and a proximity relation was intensified, or it was already located in an edge,
in order to get, not only secludedness, but also the right degree of proximity to
permit the establishment of some connections.

These precincts usually host most activities that allow for the permanent pres-
ence of people. All living functions are hosted in the precinct, granting its inde-
pendence towards the city. Besides all the basic functions, leisure facilities and
activities are also provided. Nonetheless, not all users chose or are demanded to live
in campus, and most of them opt by living in the adjacent city.

These precincts became common in the post-war European context, in which
universities faced a high-paced increase in enrolling numbers and had to fight lack
of space and facilities. This combined with the need for more specific
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environments, following technological developments and the need to keep facilities
up to date with the contents to be taught, led to the allocation of new facilities in the
outskirts of cities. They are generally compact: all facilities belonging to the same
institution are located in the same physical area and present low construction
density (though in some cases there is already no more room for expansion, due to
the enlargement of the adjacent city) and tend to present very clear and legible
limits, reinforced by visually permeable barriers. Usually accessibility levels are
low, and ease in access relies on private vehicles. The precincts tend to be struc-
turally uni- or bi-directional, concentrating its main landmarks in the central areas
(Figs. 7 to 11).

(c) Inner precinct—“Campus in the city”

In this sub-category, the university precinct is located within an urban area, how-
ever it still maintains all functions and supporting activities. The precinct is
incorporated in the urban fabric, in a more or less central and prominent location,
nevertheless distinguishing itself from it, presenting a distinctive character from the
surrounding environment. Usually this distinction is made through urban and
architectural elements, which tend to present disruptive features.

Figs. 2 to 6 Example analysis:Simon Fraser University
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These precincts tend to be highly accessible and identifiable, assuming promi-
nent positions within the urban fabric. Regularly their boundaries are permeable or
see-through making them inviting elements for the exterior community. Besides,
the fact that they host all the functions related to the presence of people allow them
to host connections between campus users and the outside community, as long as
the promoted activities are open to the public in general. Some universities have
established positive and profitable partnerships with the municipality they are
located at for allowing the general public to use its facilities for a diverse range of
activities (Benneworth et al. 2010).

These precincts have a tendency to somehow adjust to the morphological fea-
tures of the adjacent urban fabric, either by mimicking the scale, pursuing the same
visual continuities or any other urban trait, while differencing themselves from the
surrounding environment and establish a clear precinct demarcation. Regardless,
their location impacts on their morphology, establishing connecting nodes with the
adjacencies. Inner precincts tend to follow urban fabric, so it is very common to
observe orthogonal grids as structural order. Landmarks are usually located in
visible places, and are often used as attractors (Figs. 12 to 16).

Figs. 7 to 11 Example analysis: ETH Zurich
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(d) Developer precinct—“Campus as a city”

In this sub-category, the hosting city depends on the campus more than the other
way around. This is the case of the largest land-grant universities, for instance, or of
universities that have greatly contributed to the development of its hosting urban
area (not necessarily a city). Universities precincts were placed in very small urban
settlements, or in rural areas, and the city started developing and spreading through
the university, and the inhabitants and businesses that came associated to it.

These large-scale precincts tend to host a high percentage of the global popu-
lation of the settlement, offering all the required living functions. They assume very
prominent positions in the urban fabric, that surrounds and develops concentrically
from them. They act as structural elements in the settlement, which would not have
existed (or, at least, not have developed to its current status) without the university
precinct.

Even though they tend to be very clear and easily read as a whole, their
boundaries are usually permeable or non-existent. There is a tendency for their
construction density to be lower than in the adjacencies.

Figs. 12 to 16 Example analysis:University of New South Wales
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The precincts tend to generate urban fabric, so it is common to observe a
structural center of the precinct, where landmarks are located, and from which the
rest of the premises develop, in more or less structured and organized layouts
(Figs. 17 to 21).

4.2 University as a Rooted Entity

In the following four sub-categories, the university relies on the city to fulfil some
of the necessities of its users. In the described cases, universities are not autono-
mous or independent from their hosting city. They do not host the residential
function in campus, neither any associated functions. Nevertheless, in some cases,
leisure facilities are included, and universities promote a variable and lively cultural
life in and off campus.

Figs. 17 to 21 Example analysis:Stanford University
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(e) Self-enclosed precinct—“City around the campus”

In this sub-category, the university is fully incorporated in the urban fabric—even
though not necessarily located in a central area—and assumes a dominant position
towards the adjacent territory. This prominent deployment comes associated with
an inwards-focused posture, and the university seeks a certain degree of isolation
although being located in highly accessible and visible areas. The precinct assumes
a self-enclosed posture, reaffirming its position through morphological traits that
promote its insulation and seclusion, such as walls and fences. It tends to be highly
compact and densely built within its land plot. In some cases, the lack of land to
spread required the creation of alternative precincts or the use of surrounding
buildings and offices. Even so, the precinct is still very clear to remark due to its
barriers and the legibility and visibility of its limits. These precincts tend to be
inward focused. Structurally they tend to rely on a rigid organization, commonly
recurring to gridded or bi-directional systems. Landmarks are usually located in
highly visible and prominent places, assuming a strong character. These precincts
host mostly academic related functions and some leisure facilities. The city pro-
vides all the facilities for living activities (Figs. 22 to 26).

Figs. 22 to 26 Example analysis:IST, Lisbon
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(f) Open precinct—“City in the campus”

This sub-category is centrally located as the previously described. They differ
mostly in character, since in this case, the university precinct is open, and estab-
lishes itself as part of the urban fabric. Its morphology may follow or differ from the
surroundings, nevertheless, to an outside user, the campus can be perceived as just
continuous urban fabric, and the university might pass unnoticed. The main dis-
tinguishable trait that characterizes this typology is the absence of barriers in the
urban space, that is, the buildings might be private, but they behave exactly as the
buildings in the vicinity, avoiding fences and segregation elements. This precinct is
completely embedded in the urban fabric, establishing morphological continuity
relations in scale, main sightlines and pathways, construction density or volumetric
relations and proportions. Architectural typologies, yet, may vary, and in some
cases are used to establish a difference from the surrounding environment. These
precincts tend to follow urban fabric, so it is very common to observe orthogonal
grids or organic shapes as structural order. Landmarks either can occupy central
areas or be scattered, according to the time of construction of each building, but
usually they are visible and accessible (FIgs. 27 to 31).

Figs. 27 to 31 Example analysis:UCL, London
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(g) Scattered precinct—“City as the campus”

This sub category, highly popularized in Europe, comprises all cases in which the
university is scattered through the city in a variety of independent buildings, fol-
lowing the nearly spontaneous physical distribution mostly used by German uni-
versities (Campos Calvo-Sotelo 2005), in which universities occupied existing
buildings. The distance among them may range from vicinity to broader distances.
There is no clear precinct, but a sum of independent buildings instead, even when
they are located in geographic proximity. These precincts are part of the urban
fabric, and consequently they do not establish any disruption from it. Landmarks
are usually scattered, and are used as promoters for the university. They allow for
the university to become more visible in the territory, and are usually inviting to the
exterior community (Figs. 32 to 36).

Figs. 32 to 36 Example analysis:TU Graz
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(h) Ubiquitous precinct—“City is the Campus/Campus is the city”

University and city are completely blended. It is the mix between “town and gown”,
in which one does not live without the other, but instead they have coalesced and
developed together at the same pace. It is represented by cities as Cambridge or
Oxford, in which city and university are absolutely dependent towards one another.
Morphologically there is no difference between civic buildings and public space
and university areas. Architectural styles follow times of construction and not
necessarily one specific style, generating a fabric that is intrinsically urban, even
when it is university property. In this case, the university is part of and generates the
urban fabric, and consequently follows and adjusts to it. Landmarks are usually
scattered, and are used as visibility enablers for the university. They are usually
attractive and welcoming towards the exterior community (Figs. 37 to 41).

The main characteristics of the described types of precincts are synthetized in the
following Table 2.

Figs. 37 to 41 Example analysis:Oxford
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5 Conclusion

This paper aims at providing insight on universities’ morphological traits and their
impact on the ability to generate local synergies, based on direct connectivity
relations.

Some trends in terms of spatial organization can be observed. Urban precincts
tend to be less compact but more densely built, even though we can observe that,
when the precinct evolves synchronously with the city, their densities tend to be
closer. As far as limits are concerned, two different trends are identified. They are
not related to the location of the precinct, but connected to the university charisma
at the time the precinct was developed. However, most universities seek some
degree of seclusion, in order to shelter themselves from the city.

A tendency towards a more vibrant community engagement and stronger par-
ticipation in urban dynamics was also observed in universities that showed no to
permeable barriers towards the adjacent territories. However, it is possible to
achieve the same connections with a more secluded precinct, as long at the proper
investments in the third strand mission of the university are made, and that both the
university community and the civil society participate in mutual activities.

It is, although, difficult to limit the variables while analyzing universities, since it
is impossible to measure the exact degree of the impact of the physical premises in
enabling relationships between the university and its environs. Yet, this research
advocates that the physical space does matter and that it can be used as a powerful
tool to enable fruitful connections, both at the learning environment scale and at the
urban scale.

Table 2 Precinct types and characteristics
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The university precinct faces the responsibility of, simultaneously, hosting all
the activities consentaneous with intellectual development and knowledge creation,
while exemplifying positive behaviors towards society, being an illustration of
inclusiveness and sustainable development, without losing its charisma or character,
but maintaining its necessary secludedness and independency.

This analysis has shown encouraging results, for the possibility of comparing
several cases and, from them, drawing conclusions regarding the positive mor-
phological traits of university precincts. Further developments may include design
guidelines and best practices in order to achieve integration goals in university
facilities.
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Abstract
In 2008, Universiti Sains Malaysia (USM) which re-aligned its major and long
term focus towards sustainability was selected by the Ministry of Education,
Malaysia to participate in the Accelerated Program for Excellence (APEX), a fast
track program that would help the university achieve world-class status. In order
to mainstream sustainability within the campus, increased student participation
and engagement in sustainability projects are essential. One of the easiest ways
to encourage student participation and engagement in sustainability is through
co-curricular and extra curricular activities. This paper presents a concentrated
analysis on how USM increases student participation and engagement in
sustainability projects in campus through its co-curricular and extra curricular
activities specifically the WSU101 Sustainability Course for Undergraduates
and the Kampus Sejahtera program. A special emphasis is given to the
challenges and barriers that affect student participation and engagement in
sustainability projects. Finally, the paper highlights the lessons learnt as well as
the successful strategies implemented to ensure increased student participation
and engagement in sustainability projects. This paper will be useful to anyone
interested to increase student participation and engagement in sustainability
projects in their respective institutions of higher learning.
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1 Introduction

Sustainability is such a broad and wide ranging issue, it covers from all aspects of
the sciences and the social sciences. Thus, when we discuss on sustainability issues,
we will relate these issues to sustainable development. Sustainable development is
to achieve development by alleviating poverty and narrowing the gap between the
rich and the poor without causing adverse effects on the functioning of the Earth’s
ecosystem. It is an important concept that requires integration in the country’s
economic, environmental and social components through the practice of limitation
and balance. If there is no integration within all the factors, we will be left with a
country with excellent economic development, but with devastating environment,
thus affecting the livelihood of the community especially the poor.

The World Summit on Sustainable Development in Johannesburg has identified
Water, Energy, Health, Agriculture and Biodiversity (WEHAB) as five critical
sectors in sustainability (United Nations 2002). Through rigorous research in all
these sectors, Universiti Sains Malaysia shall continue to improve the lives and
human well-being while protecting our vulnerable ecosystem from being continu-
ously compromised. In addition to WEHAB, particular attention needs to be paid to
(i) Climate change, variability and disaster management, (ii) Production and con-
sumption and (iii) Population and poverty. There are also implementation chal-
lenges associated with ICT, governance, security, trade and the financing context
(Universiti Sains Malaysia 2014).

As a means to assert our paradigm to be in line with ‘sustainable development’,
we believe in educating our future generations to be fully refined on this subject.
Thus, it is essential to mainstream sustainability within the campus by increasing
student participation and engagement in sustainability projects through Problem
Base Student Centred Learning (PBSCL). By introducing co-curricular and
extra-curricular activities specifically the WSU101 Sustainability Course for
Undergraduates and the Kampus Sejahtera programmes, we are determined to
mainstream sustainability in our campus.

2 Background

In 2008, Universiti Sains Malaysia (USM) which re-aligned its major and long term
focus towards sustainability was selected by the Ministry of Education, Malaysia to
participate in the Accelerated Program for Excellence (APEX), a fast track program
that would help the university to achieve its world-class status (Universiti Sains
Malaysia 2008). In order to mainstream sustainability within the campus, increased
student participation and engagement in sustainability projects are essential. One of
the easiest ways to encourage student participation and engagement in sustainability
is through co-curricular and extracurricular activities. These activities involve
students to participate in the problem base student centred learning which was
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initiated by USM to encourage students to learn about sustainability and practice
sustainability in their everyday lives.

Problem Base Student Centred Learning (PBSCL) is defined as a ‘classroom’
where students are actively involved in the learning process and the focus now is on
the students, rather than on the teacher. Citing from Savery (2006) “Problem base
learning or PBL is an instructional (and curricular) learner-centered approach that
empowers learners to conduct research, integrate theory and practice, and apply
knowledge and skills to develop a viable solution to a defined problem”. This is a
knowledge base skill and students (or learners) are able to develop both problem
solving strategies and become a problem-solver. There are three characteristics
needed in creating an effective learning environment (Combs 1976); (1) the
atmosphere should facilitate the exploration of learning, (2) learners must be given
frequent opportunities to confront new information and experiences in the search
for meaning; and (3) new meaning should be acquired through a process of personal
discovery.

Gone were the days, as we call it ‘traditional education practices’, where stu-
dents are faced with a massive amount of information in memorising and sitting for
an exam to evaluate their understanding in certain subjects. The setbacks of the
traditional method is students often forget what they learned and sometimes they
memorise a subject that do not apply in their everyday lives. By giving them the
opportunity to become the problem solver, they can relate many issues on sus-
tainability and understand the issue better.

Although the traditional practices still apply in most educational institution’s
methods of teaching, including USM, we believe in shifting that practice into a
PBSCL so the students could acquire optimum benefits from this course.

In USM, we have taken the initial steps in shaping our future graduates to
become a problem solver. In this environment, students will move away from
following orders given by their teachers to self-directed learning activities. They
have the opportunity to communicate and take responsibility for their learning
instead of listening and reacting to lessons, which is not considered viable in this
past facing world of technologies. Information can be obtained at our fingertips and
students should be allowed to experiment and test their understanding through
PBSCL.

3 WSU 101—Sustainability Course for Undergraduates

The course, WSU 101—‘Sustainability Issues, Challenges and Prospects’ is an
undergraduate course offered as an elective sustainability course to all USM stu-
dents. This course was introduced in 2011/2012 academic session. In this course,
the students were familiarised with the Concept of Sustainability. It emphasizes the
implementation of sustainable development through the study of global case studies
and examples drawn from sustainability program from around the world. In this
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co-curricular, we based our education through problem base student centred
learning (PBSCL) in educating the students in Sustainability.

To date we have 500 students registered in this program. The course outline is as
follows:

• Sustainability concept
• Sustainable development: Issues, Implications and Studies
• Identifying unsustainable world
• Application of ESD in all disciplines
• Seminar/Forum on sustainability
• Final project followed by presentation

By guiding the students with the outline of the course, they are expected to
demonstrate their level of understanding on sustainability issues through group
projects and present their project at the end of their course. Some of the projects that
the students undertook is looking at the diversity of trees in USM, the use of
air-conditioner in USM, amount of waste produced in USM, parking lot assess-
ments in USM and many more.

Additionally, this course aims to expose students to the latest developments in
the sustainability studies agenda while nurturing the skills needed toward devel-
oping sustainable-oriented programs. The skills include holistic and systematic
approaches, forming critical judgments on real life issues and finally they are able to
collaborate in an interdisciplinary environment to achieve their goals towards
sustainable development.

4 Kampus Sejahtera Program

In Malay language Kampus mean campus, while Sejahtera is a Malay word which
has multiple meanings, including “peace, tranquility, harmony, wellness and
health”. Hence, Kampus Sejahtera covers sustainability of which will put the
community in a balance with their natural environment and it is complementary.

Kampus Sejahtera was introduced by the former Vice-Chancellor, The Hon
Prof. Tan Sri Dato’ Dzulkifli Abdul Razak in 2001. Conceptually, the Kampus
Sejahtera means a comprehensive guideline to the USM community, including the
university administrations, academic, supportive staffs and also students in sup-
porting and consistently upholds the tradition of this unique campus.

Under this concept, the University has outlined five (5) values to be nurtured
within the University community. First, to create a new set of intellectual that are
responsible in upholding the tradition of the University; Second, to create new
spaces, whether physical or social infrastructures harnessed for academic career,
competition and other processes involved in higher education; Third, to encourage
students and the campus community to introduce the idea of ‘sustainable devel-
opment’ (sustainable development) in the University, such as ‘environmentally
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friendly’, ‘walking culture’ etc.; Fourth, to promote healthy and quality lifestyles
within the campus community; and Fifth, Kampus Sejahtera supports all activities
or programs that promote sustainability in the campus. Overall, programs under
Kampus Sejahtera is a problem centred learning for students and all the projects
involved the students’ participation in solving everyday problem faced by the
community in practicing sustainable lifestyle.

Some of the projects under Kampus Sejahtera Programme are listed below
(Universiti Sains Malaysia 2008):

(i) White Coffin Programme

One of the examples is the famous White Coffin Program which is one of the series
of student-centred activities. The white coffin referred to the white container made
from polystyrene. This program became a flagship for environmental activism on
the USM campuses. In 2007, a group of USM students put up an idea originally
targeted at eliminating polystyrene containers on the campuses. Polystyrene con-
tainers have set to be harmful because it is non-biodegradable and it takes around
500 years to decompose. They also present some environmental issues because of
its lightweight nature, they are likely to be blown from disposal sites when disposed
of properly. Their lightweight and floatable properties made them travels easily
through gutters and storm drains, eventually reaching the ocean. Thus, The White
Coffin captures the imagination of everyone who sees it because it evokes strong
feelings and emotions tied to the environmental pollution and also health risks from
prolonged exposure to styrene.

Through this programme, we have succeeded in banning the use of polystyrene
containers on all three campuses both at the cafeteria and for all events involving
catering on the campuses. Although, we cannot claim 100 % success, but this
program has become the rallying call in our effort towards sustainable campus by
reducing consumption and waste.

Subsequent from the white coffin campaign, USM has conducted a follow up
activities which is called the tapau-mania project. Tapau means takeaway, derived
from a Hokkien dialect which is an intelligible Min Nan Chinese dialect spoken
throughout Southeast Asia, Taiwan, and by many overseas Chinese. This project
encourages the campus community to bring their own container to take away food
from the cafeteria. The tapau-mania contest was held from 2 to 16 September 2008
and opened to all staff and students who bring their own container and eat at the
canteen using reusable utensils. These two projects are one of the initiatives for
sustainability projects and have gained many positive impacts since the start of the
initiation and they are sustained by USM students.
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(ii) Campus-Wide Recycling Project

This is another project to raise the awareness of students on recycling as one of the
important elements in environmental sustainability. Throughout this programme, 70
students and university staff were exposed and trained on how to recycle and
promote the activities among the entire campus community including e-wastes.
This model of participation and training will be adopted by other sustainable
development projects and programmes.

(iii) Tree Planting Project

Tree planting has become an annual activity during the orientation week of newly
admitted students and in 2006 alone, some 600 trees were planted including vari-
eties of local fruits.

(iv) Citizenship Programme

The objective of this programme is to train high school students to carry out
problem solving activities in their communities. In this programme, students engage
members of the community and identify problems in their residential areas or
village. Apart from the community, the programme also involved local councils and
other local authorities. They then propose possible solutions to some of the iden-
tified problems. In this process the students have to learn skills such as
decision-making, communication and problem-solving that is important in real life.

Up till now as many as 5000 pupils from nearly 50 schools nationwide have
gone through the educational training and processes, with the exploration of various
issues from environmental to social issues. For it to be sustainable, a group of staff
members within the university are now well-trained in conducting such projects.

Based on the success of these projects, USM is now replicating the same model
to involve university students. This would definitely bring higher level of analysis
and greater complexities of issues contributing to their development of better
citizens.

(v) Say No to Plastic Bags

After the success of the White Coffin Project, USM has initiated the Say No to
Plastic Bags campaign. Plastic bags caused environmental impacts which includes;
danger to animal life especially when they find their way into the sea because they
are commonly mistaken as food by animals; the amount of plastics in world’s ocean
has increased dramatically and there is a Pacific Trash Vortex which is a ‘gyre’ of
vortex of marine litter in the North Pacific ocean; and, plastic bags are used for a
short period time, but take hundreds of years to break in landfill because most of
them are not biodegradable. Furthermore, data released by the United States
Environmental Protection Agency show that somewhere between 500 billion and a
trillion plastic bags are consumed worldwide each year (National Geographic News
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September 2, 2003). With these many reason USM had started a campaign to lessen
the use of plastic bag in the campus. This campaign aims to discourage the USM
family in using plastic bags for many purposes and it is hoped that plastic bags will
be treated similarly to polystyrene containers. For this purpose, a total ban on using
plastic bags at USM canteens was enforced on August 1st, 2008. Subsequent from
this, the No Plastic Bag Day was initiated on January 1st, 2011 by the Ministry of
Domestic Trade, Cooperative and Consumerism (MTDCC) with the objective to
reduce the excessive consumption of plastic bags and save the environment
(MTDCC 2012). The campaign imposes a MYR 0.20 cents (USD 0.05) charge per
plastic bag. Succeeding from this too, some of the state governments in Malaysia
also took the initiatives in banning the total use of plastic bags e.g. Penang State
Government and Malacca while most of the states banned plastic bags on the
weekends.

(vi) Green Lung and Tobacco Free-USM

Another project initiated by the Kampus Sejahtera is ‘Green Lung’. The Green
Lung is a Youth Grassroots movement empowering youths as the agents of change
in advocating a tobacco-free environment not only on campuses but also in the
Malaysian community as a whole. This special interest group was initiated by USM
students from the School of Pharmaceutical Sciences in December 2009. Green
lung was officially launched in USM on 23rd February 2010. After that, a total of
four universities in Malaysia which are, Universiti Kebangsaan Malaysia, Universiti
Malaya, Universiti Teknologi MARA and International Islamic University
Malaysia has shared the same vision and have joined forces to advocate for a
tobacco free environment. Subsequent from the ‘Green Lung Project’ USM started
a ‘Tobacco-Free USM’, a collaborative effort between the Division of Industry and
Community Network (BJIM) and the National Poison Centre (PRN), serious effort
in ensuring all four USM campuses implement the Tobacco-Free Policy starting
from January 1, 2013. This project is in line with the Tobacco Products Control
Regulations 2004, which lists 21 non-smoking areas and will contribute towards a
healthy campus community.

(vii) Going Bananas Project

The Going Bananas Project was initiated to assist in raising the living standards of
the community in Balik Pulau, Penang via the production of handmade paper from
banana plants. The project goes through several stages of the processes of planting,
harvesting and finally extracting the banana trunk fibers, which is then beaten to a
pulp and treated until a sheet of paper is made. The sheets were then used for
handicrafts, souvenirs as well as interior decorations, Handicrafts made from paper
of the banana trunks and other raw materials are now a major component of the
cottage industry in Malaysia. In terms of economics, banana paper also has
potential to have a positive impact on commercial and industrial demand for an
environmentally safe source of raw material.
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(viii) ReducingFloodRelatedChallenges throughESD inKualaNerang,Malaysia

This project looks at the relations between the flood-related issues using the vul-
nerability and adaptation methods to identify the vulnerable groups to food security.
This project is aimed to enable the residences of the northern part of Malaysia to
have a better preparation to face flood situations and to reduce the risk of flooding.

Throughout this project, people in the chosen area were trained on measure to
reduce flood risks. The flood pattern of the region was also studied as it will help
the researchers and the residences on adopting more appropriate strategies in facing
floods in the future. Different governmental institutions and organisations are
involved in the project, both districts and state levels. The cooperation between
these two institutions enables residences to face flooding situations with better
preparation.

To run this project, the participatory approach method has been adopted by
conducting several workshops and focus group discussions. Students from various
schools participated in the flood awareness campaign and were also trained in
handling the flooding situation and preparations expected to be done during the
flood crisis.

This project was awarded the certificate honour by RCE Global for its contri-
bution in advancing community engagement, transdisciplinary action research in
ESD.

5 Conclusion

Problem base student centered learning should become the essence as one of the
learning tools for all students. By learning from examples from the two programs it
has captured the skills and capabilities of the students to solve problems by
engaging them in an activity and triggering them to explore many dimensions of the
environmental using all their senses. Through multiple observation and recording of
information, they generated ideas and feelings about a certain topic, in this case in
achieving sustainable development. By participating in this program, we have
produced critical and creative thinker on environmental challenges and
opportunities.

As the University with the Research University (RU) and Accelerated Pro-
gramme for Excellence (APEX) status we set ourselves to ‘Dare to be Different’
because catching-up with established universities in the world is a tough challenge.
We chose to become a world renowned university in sustainability and embrace the
PBSCL as a way of teaching our students about sustainability.
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A Holistic Approach for Integration
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in Education, Research, Collaboration
and Operations
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Abstract
In 2011 KTH Royal Institute of Technology started several new sustainable
development initiatives. This paper will report on the journey. An Environmental
Management System for the entire university has been established and KTH
became ISO 14001 certified during 2015. The system includes operations but
also education, research and collaboration. In this way we ensure that
sustainability goals are integrated in the management system and that
improvements are required continuously. For education an aim is that all
educational programs should be able to report how they have integrated
sustainability. The activities are focused on two complementary approaches:
evaluation of the program’s work and providing tools and support for teaching
staff and program directors. Preliminary results from the on-going evaluation
indicate that progress has been made in several programs, but there is still room
for improvements. For research, several bibliometric and external funding
indicators show progress. During the winter of 2015 an evaluation was
conducted and based on this it was decided that the activities should continue.
A new policy for sustainable development as well as new sustainable
development goals were decided during 2015.
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1 Background

Governments around the world have agreed on a global agenda for sustainable
development (UN 2015). In order to reach the universal sustainable development
goals, the role of universities is crucial. There have been many initiatives to inte-
grate sustainable development into the systems of Higher Education Institutions
(HEIs) (Ramos et al. 2015). Unfortunately many of those initiatives addressed only
one or two of the system’s elements which tend to foster compartmentalisation due
to the complex nature of many universities (Lozano et al. 2015). A large number of
academic papers have been published on the integration of sustainable development
in HEIs but most of them focus on one aspect, e.g. education (ibid.). This paper
describes a case where a broad initiative covering all aspects of the university’s
activities is ongoing.

KTH Royal Institute of Technology is Sweden’s oldest and largest technical
university. It has approximately 5000 staff and 15,000 students. KTH is divided into
ten schools and the University Administration. Each school is led by a Dean and the
University Administration is led by the University Director. The President appoints
Vice-presidents for specific tasks. The Faculty Council is responsible for the quality
of KTH’s education and research and is led by the Dean of Faculty.

According to the Swedish Act on Higher Education, universities shall promote a
sustainable development. As a governmental agency, KTH is also required to have
an Environmental Management System. In order to get a basis for further decisions,
KTH’s President appointed in 2010 a working group to map and evaluate KTH’s
accomplishments within the areas of the environment and sustainable development
relative to KTH’s policy at the time for sustainable development and associated
action plan. KTH’s work was also compared to the work of other Swedish uni-
versities as well as to international universities. The resulting report showed that,
compared to its ambitions, KTH underperformed in this area with regard to campus
work, education, research and visibility in media (KTH 2010).

Based on the evaluation report, KTH in 2011 formulated several new initiatives
in the field of the environment and sustainable development. The aim of this paper
is to describe these initiatives, some of the activities undertaken and results. The
focus will be on education, research and collaboration. The paper summarises the
development during the period 2011–2015, also describing some lessons learned
and future developments. The paper serves as a case study which can be useful also
for other universities who plan to make a similar journey.

2 Organisation of KTH’s Central Sustainability Work

As a part of the initiatives taken in 2011, the strategic and practical work with
environment and sustainable development was divided into two areas:
KTH-Sustainability and Sustainable Campus where KTH-Sustainability was
responsible for education, research and collaboration; and Sustainable Campus was
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responsible for the university’s internal environmental management. The same year
a Vice-president for Sustainable Development was appointed and an Environmental
Manager was recruited. Both positions were new to KTH’s organisation.

KTH-Sustainability was organised as project with a budget of approximately
440,000 Euro per year. Approximately half of the budget has been used for per-
sonnel working for KTH-Sustainability and half has been used to fund different
projects performed by the Schools. The goals and activities of KTH-Sustainability
were outlined in a project plan which was approved by the President of KTH.
A steering group for the KTH-Sustainability project called the KTH-Sustainability
council was also appointed. The council, chaired by the vice-president for Sus-
tainable Development consisted of six teacher representatives appointed by the
Faculty Council, and two student representatives appointed by the student union.
Teacher representatives were chosen for their personal interest and competence in
environment and sustainable development and not as representatives of their
schools. Other adjunct members of the council were KTH’s Environmental Man-
ager, personnel working at the university administration for KTH-Sustainability and
also in some cases faculty representing parts of the university which were con-
sidered critical.

The task given to the Vice-president for Sustainable Development was to be
responsible for the project KTH-Sustainability and to give advice to the President
and the Faculty Council on matters related to environment and sustainable
development.

3 Policies, Goals and Strategy

During 2011 KTH developed Vision 2027, an overview of KTH’s long-term
strategy. Part of the vision is that “KTH is one of Europe’s leading research uni-
versities in environmental science and sustainable development”. Based on the
vision the Strategic Plan 2013–2016 was decided in 2012 where it is stated that
“KTH’s identity and brand are to be associated with sustainable development and
KTH will be one of Europe’s leading technical universities in this field.”

In 2011 KTH began working on implementing an environmental management
system. This work was led by the Environmental Manager. According to the
President’s decision, the system should be ready for certification (ISO 14001) by
the end of 2014.

During 2012, KTH established a new environmental policy and environmental
objectives for the period 2013–2015 within the following areas: energy, waste,
chemicals, transportation, procurement and use of goods and services, education,
research and collaboration. KTH-Sustainability’s project plan was aligned with the
overall environmental objectives for education, research and collaboration.
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Environmental Objectives 2013–2015

Education:

• KTH shall work actively to increase teachers’ and students’ knowledge of
and involvement in issues relating to the environment and sustainable
development.

• All of KTH’s educational programmes should report on how they inte-
grate and develop environment and sustainable development in education
in accordance with the Swedish Higher Education Ordinance.

Research:

• KTH’s research in the fields of the environment and sustainable devel-
opment should increase.

• KTH shall conduct research for environmental and sustainable develop-
ment at a high international level.

Collaboration:

• Increase KTH’s visibility and improve collaboration with stakeholders in
areas of the environment and sustainable development.

KTH-Sustainability’s work is based on a double-track strategy: Integration and
Specialisation. Integration is the key. In order to move towards a more sustainable
society, sustainability needs to be integrated in education, research, collaboration
with industry and society and in administration. However, there is also a need for
specialised research in order to provide knowledge that is needed for integration,
specialised education and specialised administration.

Activities and projects run by teachers and researchers at KTH’s schools have
been initiated in four different ways:

(a) once per year there has been an open call for seed money,
(b) spontaneous applications from people asking KTH-Sustainability to support

an activity or a project,
(c) KTH-Sustainability has identified a need and initiated a call for applications

from interested people who could work with this specific activity,
(d) KTH-Sustainability has identified a need and also a person or a group who

could do the work.
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Seed money has been awarded to a variety of activities and projects within
education (both undergraduate and postgraduate), research and collaboration. The
strategy has been to support many activities and projects and to create links between
researchers and teachers from different schools and to stimulate collaborative ini-
tiatives. Typically the grants have been small (around 10,000 Euros) but occa-
sionally larger. Overall, approximately a third of the applications have been funded.
All 10 KTH schools have received funding from KTH-Sustainability during the
years, some more than others.

4 Activities in Education

In 2011, KTH performed a self-initiated Education Assessment Exercise (KTH
2012), during which external experts were invited and reviewed KTH’s educational
programs. Six out of eight panel reports concluded that more efforts were needed in
order to integrate sustainable development in the educational programs. There are
programs at KTH that have a specific focus on sustainable development, but many
other programs lacked the integration. KTH-Sustainability has therefore prioritised
integration of sustainable development in all educational programs, and especially
in the five year engineering programs (Bachelor plus Master), the three year
engineering programs (Bachelor) and the five year Architecture program (Bachelor
plus Master).

In 2012, a project on “Integration of Environment and Sustainable Development
in the Educational Programs at KTH” was initiated by KTH-Sustainability and a
project leader was assigned part time (50 %). This project is still ongoing. It has
resulted in several activities within education on the First and Second Cycle. In
order to assure the continuous work with integration of sustainability in all edu-
cational programs at KTH, KTH-Sustainability has focused on two complementary
strategies: evaluation of the program’s work and providing tools and support for
Program directors and teaching staff to achieve the program goals and the overall
learning outcomes in the Swedish Higher Education Ordinance. The evaluation
process has been developed in the following order:

2012—All programs submitted self-assessments on the fulfilment of the goals
related to sustainable development.
2013—Dialogues were conducted between KTH-Sustainability and deans and
directors of First and Second Cycle Education at all the schools. This resulted in
development of action programs for integration of sustainable development in
educational programs at each of the schools.
2014—All schools were working on fulfilment of the goals set in the action
programs.
2015—A follow-up was conducted, which included new dialogues with the
program directors at all schools.
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The strategy of KTH-Sustainability has been clear from the start. The goal is that
all educational programs should integrate sustainable development in line with the
Swedish Higher Education Ordinance. The decision on the best way of imple-
mentation was assigned to the schools and program directors to assure the relevance
for the specific programs, subjects and students. KTH-Sustainability provides
support, but the programs must decide on the specific actions. Therefore,
KTH-Sustainability has been careful not to prescribe any specific solutions for
example in terms of specific courses. This has resulted in different solutions being
developed at different schools and also a learning process for all involved. This is
also similar to the approach used at for example University of British Columbia
where it is recognised that approaches developed for sustainability education should
have a flexible, adaptable character to ensure relevance in a variety of settings
(Marcus et al. 2015).

The Swedish Higher Education Ordinance has prescribed a number of overall
learning outcomes for engineering and architecture educational programs including
two with clear relevance for environment and sustainable development. These
outcomes are sometimes seen as rather general and difficult to interpret for practical
use. In 2011 KTH-Sustainability therefore started a process in which the two
general outcomes were further defined into more specified learning outcomes. It
was suggested that these could be used for development of programs and courses
and also as tools for evaluations. The learning outcomes have been developed in an
iterative process including discussions at various workshops, with program direc-
tors and the faculty council as well as at international conferences (Finnveden and
Strömberg 2013). They have now been adopted by the Faculty Council as advisory.
The learning outcomes can to some extent be compared with the sustainability
attributes defined by Marcus et al. (2015) and sustainability competencies described
by Wiek et al. (2011).

During 2012, KTH-Sustainability mapped all educational programmes and
courses to find those with relevance for sustainable development, which was then
presented at the KTH website. Criteria for programmes to be on the list are that the
programme name should include any of the words environment or sustainability,
and for courses at least one of the learning outcomes must address environment,
environmental technology and/or sustainable development. Also a “tag” for envi-
ronment and sustainable development courses in the course and programme
directory was developed which made it possible to tag courses and search for these
courses specifically. Course responsible teachers can now choose to tag their
courses which will then automatically be placed on the list. The list is reviewed by
KTH-Sustainability yearly to assure that the listed courses meet the criteria.

The Program directors and teaching staff involved in course design have con-
tinuously been able to contact KTH-Sustainability regarding any ideas or need of
support for introducing or integration of sustainable development in their curricu-
lum. The support has been given through a “coaching” approach, and by providing
contact information on teacher resources and expertise available at KTH that could
facilitate the relevant approach for that specific course or programme.
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The targeted integration of environment and sustainable development on the
course and program levels requires further education of the teaching staff. A new
pedagogical course for university teachers has therefore been developed; “Learning
for Sustainable Development (4.5 ECTS)”. The aim of the course is that teaching
staff, based on their own subject, should be able to integrate questions on sus-
tainable development in their teaching so that the students, during and after their
education have integrated knowledge and reflections in the subject sustainable
development. The course is now included in the cluster of the pedagogical courses
offered at KTH.

An online toolbox for integration of sustainable development in higher education
was developed and launched in 2013. The toolbox is an open website, published at
the KTH homepage. The toolbox aims to be a source of inspiration and guidance
for the teaching staff (as well as students) who would like to work more actively
with these issues. The toolbox has received attention also from other Swedish
universities that are developing strategies for integration of sustainable develop-
ment in the educational programs.

Through seed-funding, KTH-Sustainability has also supported research on
education for sustainable development and participation at conferences. Also
seminars, network meetings and larger conferences have been organised to discuss
education for sustainable development. KTH-Sustainability’s support towards stu-
dents has focused mainly on financial support of student organisations and in
organising various meetings with focus on sustainability.

KTH-Sustainability has been involved in development/support of three course
modules (approx. 1.5 ECTS) that can be implemented in several educational pro-
grammes at KTH, either as they are or after modifications. A course module focusing
on sustainable business development was developed in collaboration with a technical
consultant company (ÅF). A course module focusing on social sustainability was
developed consisting of two parts: a generic part that could be included in any
programme and a more subject specific part, which can be adapted for a specific
programme/course. A course module “Introduction to Sustainable Development”
was developed (Dahlin et al. 2013) and is now implemented in several engineering
programmes at KTH. In contrast to the other modules, this module was developed
largely independent of KTH-Sustainability. Several innovative teaching activities are
integrated into the module, such as interactive large theatre lecturing (with teacher
moderated student debate for up to 180 students at the time) and the use of board
games (which includes preparatory quiz questions and peer-discussion). A new text
book was launched that supports the content and learning activities in the module.
The module is adjusted to each programme and is integrated in different ways in
collaboration with the course responsible teachers. All of the modules have now been
implemented at several educational programs at KTH.
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5 Activities in Research and Doctoral Studies

For research, the activities have mainly focused on building networks, creating
meeting places, spreading information and through seed funding to support new
initiatives. For PhD studies, the activities have mainly focused on developing
courses, supporting courses, compiling information and providing networks.

Network meetings and seminars have been arranged in order to allow researchers
from different disciplines to meet and exchange ideas. Some of these meetings have
been organised to provide information and promote networking about relevant
upcoming calls. Others have been more traditional scientific seminars with internal
and external speakers on relevant topics. KTH-Sustainability also supports a
number of networking projects and events arranged by others through seed funding.
This also includes support of larger international conferences on sustainability
related topics organised by KTH researchers.

A newsletter including information about new research calls within the sus-
tainability field is compiled and sent out to KTH researchers approximately every
second week.

KTH-Sustainability has supported PhD students in creating a PhD Forum for
Sustainability—an arena for students from different schools within KTH to meet
and discuss sustainability issues from different perspectives. The Stockholm PhD
Student Dialogue on Sustainability was organized in 2013 by PhD students at KTH
together with KTH-Sustainability as a means to increase and strengthen research
collaboration across disciplinary and institutional boundaries. PhD students from
five universities in the region were invited to participate. In 2014 and 2015, similar
events were organised at other universities in Stockholm.

An inventory of PhD courses in the area of environment and sustainable
development has been compiled and is regularly updated. The aim is to create an
overview of courses in the sustainability field and also provide a basis for further
development of course offerings.

KTH-Sustainability has also supported several PhD courses including: Sus-
tainability Science, a course module in Social Sustainability, Practice Theory for
Design, Planning and Policy Making for Sustainable Lifestyles, Resource Effec-
tiveness coupled to Eco-design, and Communicating Research outside the Acad-
emy. The ideas for courses have come from both teachers and students.

In addition to the network projects described above, KTH-Sustainability has also
provided seed funding for several research projects, mainly pre-studies. Examples
include projects on ship-bottom paints, ocean-current energy harvesting, energy
savings in new transport technologies, energy saving in buildings on KTH campus
and a photobioreactor for biofuel production from cyanobacteria.
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6 Activities in Collaboration

Internal and external collaboration is central to the work on the environment and
sustainable development. Strategic external communication is essential for KTH to
build its brand in association with sustainable development. In addition, commu-
nication helps KTH to create important relationships with key actors, such as the
industry. A number of actions and activities have taken place in order to stimulate
collaboration both within KTH and between KTH and the surrounding community
within the field of sustainable development.

A communication plan was developed in 2012 together with KTH’s central
communication department and has been updated every year. The overall aim is to:
strengthen the association of KTH’s identity and brand with the environment and
sustainable development, increase collaboration among researchers within KTH,
increase the visibility of KTH’s sustainability research to the surrounding com-
munity and increase the knowledge about KTH’s comprehensive education on
environmental and sustainability issues at all educational levels. The main external
target groups include, decision makers, authorities, politicians, research councils,
industry and journalists. The main internal target groups are teachers, researchers,
students, management and deans at the schools.

An internal newsletter with general information about upcoming sustainability
activities and news at KTH started in spring 2012. This newsletter is distributed via
email approximately once per month. An external newsletter targeting the industry,
policy makers, government agencies and organizations has also been created. It is
distributed approximately six times per year via email. The content of the newsletter
is mainly composed of sustainability related news generated by the central com-
munications department (editorials, interviews, press releases etc.). The external
newsletter also includes information about upcoming conferences and seminars,
new publications and job opportunities in the sustainability field at KTH and more.

KTH-Sustainability Research Day started in 2011 and has become a yearly event
in the autumn. The first two years events were primarily oriented towards internal
collaboration within KTH. However, for the past three years the event has opened
to include both internal and external actors. The event is a showcase for
KTH-researchers who present and discuss high interest research findings and
technical innovations within the field of sustainable development.

At the end of 2013 initiatives were taken to strengthen and expand the collab-
orations between KTH and two research institutes, IVL Swedish Environmental
Research Institute, and SEI (Stockholm Environment Institute). A memorandum of
understanding was signed between KTH and each of the partners and a document
with goals for each partnership was developed. These partnerships are expected to
facilitate and strengthen long term collaboration. The goals are concrete and con-
cern for example common projects and affiliated faculty. The goals are followed up
yearly with a meeting on highest level. Several internal and external seminars have
also been created to support the collaboration and show-case joint projects.
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Akademiska Hus is the landlord for most of the buildings that KTH use and is
thus a key stakeholder in the sustainability work. KTH and Akademiska Hus signed
a Memorandum of Understanding in 2014 with the aim of developing the collab-
oration within the area of environment and sustainability. The goal is to stimulate
interaction both at the management and operational level in research, education and
innovation, and to further strengthen sustainability research. This collaboration is
also followed up on a yearly basis.

KTH became a member of the International Sustainable Campus Network
(ISCN) in 2010 and has compiled an annual report about our activities for the ISCN
since 2012. KTH became a co-host of ISCN in 2016. NSCN (Nordic Sustainable
Campus Network), the Nordic sister group to ISCN, was established in 2012 and
KTH has been active in the network since 2013. In 2014, KTH became a member
of the steering group of NSCN. KTH is also active in networks for environmental
managers at Swedish universities where issues related to KTH-Sustainability are
discussed. There are also direct contacts and meetings with Swedish and interna-
tional universities.

A number of other activities to increase the visibility of KTH’s sustainability
research and education have been conducted. One example is Stormvarning, an
initiative to raise the climate issue in the public debate through cooperation between
musicians, scientists and communicators (www.stromvarning.org). This is done by
organising concerts and other activities, also involving KTH researchers, where
climate change is discussed. One of the initiators of Stormvarning is a PhD student
at KTH and KTH-Sustainability has supported this initiative.

7 Results, Indicators, Rankings and Evaluations

A number of activities are ongoing at the schools in relation to education. Courses
are being developed and programs are being redesigned aiming at a further inte-
gration of sustainability. The level of activity is different at different schools as well
as the starting point for different programs. Preliminary results from the ongoing
follow-up show that there has been significant progress for many of the programs,
but also that there is more to be done.

As shown in Fig. 1 the number of environment and sustainable development
tagged courses have increased. The number of educational programs classified as
Sustainability programs have been constant during the period. There are currently
11 Masters programmes and one Bachelor plus Masters program focused on
sustainability.

A survey to KTH alumni with a few years of experience that is done every third
year shows that more than 70 % of KTH alumni in their early career have jobs
where sustainability issues need to be addressed. Around 40 % of the alumni
responded that they did not receive an adequate education to handle these issues.
Obviously these results are linked to the education some years ago, so it will be
interesting to follow its development.
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There are several research funding bodies that support sustainability research.
Developing indicators for external funding of sustainability research is therefore not
straightforward. As an indicator we present data for four research funding bodies
supporting research in the sustainability field not claiming that this represent all
externally funded sustainability research. The funding from these bodies has
increased over the years from 122 MSEK in 2010 to 201 MSEK in 2015 (Fig. 2).
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Fig. 1 Number of courses tagged as environment and sustainable development courses, tagging
started in 2012
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Fig. 2 Funding to KTH from four research councils supporting research in the sustainability field
(Formas, Mistra, Swedish Energy Agency and Swedish Environmental Protection Agency)
(MSEK)
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Also the share of the KTH’s total external funding from these funding organisations
have increased from 10.2 to 12.2 % in 2015.

Sustainability-relevant research is published in many fields. It is therefore not
straightforward to develop indicators for publications. We have together with
KTH’s bibliometric specialists developed indicators in this field based on 426
keywords. This list is based on two sources. One is the list used by University of
Gothenburg and the second is based on a bibliometric analysis done in order to map
KTH’s sustainability research. The numbers in Fig. 3 should therefore be seen as
indicators. Also the share of KTH’s peer reviewed articles have increased from
8.9 % in 2010 to 11.4 % in 2014.

The number of citations is measured with a time lag. The latest data are from
papers published in 2012 measuring citations during 2012–2014. This number has
increased compared to papers published 2008. The field normalized citations are
measured with the same time span and was 1.19 for papers published in 2011 which
is down from 1.35 for papers published in 2008. The share of publications of the
10 % most cited is 13 % (2011–2013) and the share of publications that have been
published in journals which are among the 20 % most cited is 31 % (2012–2014).

The number of faculty with sustainability or a similar term in their subject has
only changed a little between 2012 (34) and 2015 (37). The total number (37) of
faculty corresponds to 4.5 % of the total faculty.

During 2014, a survey was made to all departments asking how much of their
research that is sustainability-based. The answers were given in ranges (0–20 %,
20–40 %, etc.). The result was that the share of sustainability-based research at
KTH is between 19 and 39 % with an average of 29 %.
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Fig. 3 Number of peer reviewed articles based on a search with 426 terms within sustainable
development
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Visibility in media is measured through searches in Meltwater News analysis
tool using a list of 100 key words. The list is a short (and Swedish) version of the
426 key words used for the scientific publications. The number of hits is presented
in Fig. 4. The results does not show any clear tendency.

The external newsletter was introduced in 2013 and the number of subscribers is
increasing. The three last KTH-Sustainability Research Days have had over 300
registrations with a majority being external participants from business, organisa-
tions and other universities. Feedback received through evaluation forms has been
generally very positive.

There are no widely accepted international ranking lists related to sustainability.
Some of them include “environmental science” as a subject. This covers only a part
of the sustainability area, but is still of relevance. KTH’s position on the QS ranking
list has improved between 2011 and 2015 from not ranked (>200) to 101–150.

The Swedish EPA ranks Swedish governmental agencies in relation to their
work with environmental management systems. On this ranking list, KTH has
increased significantly from a low position in 2012 to the highest position in 2015.

The development of indicators is an area in itself which also needs further
development and increased harmonisation would be useful.

During 2015, KTH’s environmental management system was after an external
audit certified according to ISO 14001. Also in 2015 KTH won the ISCN Excellence
in Campus Award for the Campus Plan developed together with Akademiska Hus.

During 2015 an evaluation of the KTH-Sustainability was performed in several
steps including a self-evaluation, an interview study with internal and external
stakeholders, and an evaluation by three national and international experts
(Holmberg et al. 2015). Some of the overall conclusions were that KTH had made
significant progress in several areas, that KTH-Sustainability has played an
important role, that there is a strong support for the goal that KTH should be a
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Fig. 4 Hit rate for KTH+ sustainable development (based on 100 terms) in media (newspapers,
webpages etc.)
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leading university and that the special initiatives therefore should continue. Based
on these results, the President of KTH decided to continue the initiatives started in
2011. Also decisions were taken on a new policy for sustainable development and
new sustainable development goals for the period 2016–2020. Based on the eval-
uations, the organization was slightly changed so that Sustainability Campus and
KTH-Sustainability was merged into a Sustainability Office.

8 Discussion—What Factors Have Been Important?

The general conclusion from the evaluation in 2015 was that significant progress
have been made, but also that further improvements can be made and there is a need
for a long-term commitment. One important factor in the development has been the
clear signal from the President of KTH that sustainability is important for both the
core activities (education, research and collaboration) and management of KTH. By
starting the initiatives, allocating funding and appointing a Vice-president for
Sustainable Development and an Environmental Manager, a strong statement from
the top management was made. This has been followed up by writings in KTH’s
Vision 2027, the Strategic Plan 2013–16, the decision that the environmental
management system should be certified according to ISO 14001 etc. This is to a
large extent in line with recommendations by Lozano et al. (2015).

For education we believe that progress in integration of sustainability in all of the
educational programs has been achieved and will proceed. Several programs have
developed plans for continuous integration and correlation with the subject areas,
other programs have developed specific courses on sustainable development. The
process with evaluations has created a momentum and the support of different tools
has been valuable. One example is the pedagogical course that has created change
in the teaching approach and inspired various actions. Several initiatives have been
started at different schools without the direct involvement of KTH-Sustainability.
We believe that this at least to some extent is a result of the increased focus on
integration of sustainability in education that KTH-Sustainability has been pro-
moting. The development of the action plans at each school is one of the examples
that would not have happened without the involvement of KTH-Sustainability. The
strategy has not been to prescribe compulsory courses on sustainable development,
as for example at other universities (Holmberg et al. 2012), but to leave the deci-
sions on how to integrate sustainable development to the program directors. This is
partly as a result of earlier experiences at KTH where the introduction of a com-
pulsory course for all engineering programmes led to a backlash.

For research, several of the indicators show a good progress, for example the
number of publications and research funding. It is interesting to note that KTH has
climbed on the QS ranking for Environmental Sciences. This indicates that changes
are occurring which can be attributed to internal factors. We have not conducted a
systematic evaluation of the impact of KTH-Sustainability on research and in many
cases it would be too early to see any impact. We know however that the seed
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money and networking activities have in some cases led to larger projects. We also
believe that in cases where projects have not been successful in getting funding, the
activities might have been useful in creating new contacts and cross-disciplinary
learning. Already the possibility to apply for seed-funding may therefore be useful.

The organisational structure has in many ways been useful. KTH chose to
organise sustainability work within KTH-Sustainability and Sustainable Campus.
The basis for the division is that activities related to education, research and col-
laboration need to be led by academic staff, whereas the environmental manage-
ment system needs to be implemented in the university administration. The links are
however important. Education, research and collaboration also need to be included
in the environmental management system and in order to be credible in
sustainability-related education, research and collaboration, KTH needs to have a
well-functioning environmental management. The Vice President for Sustainable
Development and the Environmental Manager can also support each other in their
different roles and contacts.

The global sustainability challenges are enormous. Sustainability will be a major
driving force for technological development for many decades to come. Our stu-
dents and researchers will during the course of their careers meet new challenges
that they must be prepared to address.

The external evaluation panel and their report (Holmberg et al. 2015) provided
useful comments and suggestions. This helped top management to decide on the
continuation of the initiatives. Their recommendations also gave perspective and
influenced the project plan for the next period. The panel recommended a shift from
communication to engagement and towards more student involvement (Holmberg
et al. 2015). Stakeholder participation is critical and can take many forms (c.f.
Disterheft et al. 2015). During 2015 several new initiatives have been developed at
KTH. One is the Dome of Visions (www.domeofvisions.se) which is a meeting
place for culture and discussions on a sustainable future developed in cooperation
between KTH and a construction company. Another example is several seminars
and an exhibition arranged together with Engineers without Borders’ student
chapter at KTH. Stakeholder engagement can however be resource intensive and
sometimes it will only reach a limited number of involved people. It has therefore to
be balanced towards other activities and the possibilities to reach many. The panel
also suggested that KTH Campus should be used more as a living lab. This is now
integrated as one of KTH’s sustainability targets for the period 2016–2020.
Compared to many other universities the situation at KTH is however complicated
by the fact that KTH does not own the buildings and the land and therefore has to
do all activities together with a larger number of stakeholders.

The panel also recommended a shift in focus and operation from evaluation to
dialogue (Holmberg et al. 2015). This recommendation came partly as a surprise to
us, since we did not perceive ourselves as that much focused on evaluation.
Apparently the perception from some of the stakeholders was different. We also
believe that the evaluative work related to education has been instrumental for
pushing the agenda at several of the schools, although it may be too early to draw
such conclusions since development of curricula are inherently slow processes.
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A threat to sustainability work at universities is that sustainability is seen as a
trend, something that is in focus for a couple of years. The history of KTH is full of
sustainability initiatives that have made positive changes but have been left behind.
KTH needs to continue the long term commitment in line with the ambitions in
Vision 2027. The strategy must be to ensure that progress that is made is secured
and that KTH builds “institutions” that last. Examples of “institutions” are orga-
nizational structures, faculty positions, educational programs and rules for
decision-making and normative change. These things take time. Also the Envi-
ronmental Management System and the ISO certification work as institutions. They
provide processes including external audits which make the systematic environ-
mental work necessary. The updated sustainability goals for the period 2016–2020
will be continuously evaluated as a part of the environmental management system,
keeping the topics on the agenda. The sustainability goals are in many ways
ambitious and comprehensive. They cover education, research and collaboration as
well as campus activities, travelling, procurement, financial and management
aspects of the university.

This paper describes the development at KTH during the period 2011–2015. It
provides an example of activities in several different areas, It shows that progress
can be made in a comparatively short period but that a long term commitment is
needed. The paper also largely confirms the recommendations by Lozano et al.
(2015) that top management need to make a long term commitment, that sustainable
development needs to be integrated in policies and plans, that it needs to be
acknowledged that the university is comprised of several different elements
including education, research, collaboration, campus operations and organisation,
that both short and long-term plans for institutionalisation of sustainable develop-
ment at the university need to be established and that it needs to be ensured that
sustainable development is implemented across the university.
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Divestment and Investment: Strategic
Financial Decisions in Higher
Education to Promote Societal Change
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Abstract
The aim of this paper is to review the increased use of strategic financial
decisions in higher education to promote social change toward sustainability.
The social movement to divest from fossil fuels has been growing rapidly, and
universities are playing a critical role. New types of university investments to
support sustainability transdisciplinary programs and initiatives are also
enhancing the societal relevance of many universities. This chapter analyzes
the language and themes used to defend university divestment decisions (among
both organizations that are committed to divestment as well as organizations that
are not committing to divestment) as well as justifications for new investments in
sustainability initiatives. The diversity of institutional approaches to using
strategic financial decisions to engage with social change represents divergent
perspectives on the role of universities in promoting a more sustainable society.
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1 Introduction to Divestment, Investment,
and Dynamic Role of Universities

Humanity is facing unprecedented challenges associated with climate disruption,
fossil fuel dependence, and unsustainable provisioning of food, energy, and water to
the growing population (AAAS 2007; McKinsey Global Institute 2011; McKibben
2012). Given the urgency for confronting sustainability challenges, opportunities
are emerging for individuals and organizations to engage in new and different ways
(Klein 2014). Universities are critical anchor organizations within society offering
stability and capacity for long-term thinking and analysis (Hahn 2003; Coalition of
Urban Serving Universities 2010). As such higher education has a unique and
particularly interesting potential to facilitate societal responses to the sustainability
challenges facing the world (Stephens et al. 2008). Strategic financial decisions
represent an increasingly important mechanism for higher education to shape a
more sustainable society.

The fossil fuel divestment movement has been dubbed the “fastest growing
social movement in history” (Brooks 2014). The movement has been developing
throughout the past decade with rapid growth since 2012 (Lenferna 2013; Mandery
2014). Within this dynamic social movement, higher education, foundations, pri-
vate companies, public entities, pension funds, and many individuals are making
decisions to move investments out of companies based upon fossil fuel extraction
and production. Fossil fuel divestment campaigns are emerging in countries around
the world and are particularly visible on college and university campuses. As of
early 2016, divestment campaigns are active in over 400 campuses while over 49
colleges and universities have committed to some form of fossil fuel divestment.
While 38 are committed to full fossil fuel divestment, others are divesting from coal
or both coal and oil tar sands. By linking investments in fossil fuel companies to
global climate change, activists have created urgency and momentum, especially
within higher education.

Many identify Swarthmore College as the seed of the movement as it was the
first institution of higher education to divest in 2011 (Gelles 2015; Grady-Benson
and Sarathy 2015). In 2012, the international group 350.org became involved with
the fossil fuel divestment movement (350.org 2015), and since then many uni-
versities as well as state pension funds, foundations, and individuals have inten-
tionally divested. The divestment movement gained further attention and
momentum following a 2012 article in Rolling Stone magazine by Bill McKibben,
a scholar in residence at Middlebury College. The high profile piece entitled, “Do
the Math”, linked the role of fossil fuel corporations to global climate change.
McKibben implicated fossil fuel companies writing, “we have met the enemy and
they is Shell” (McKibben 2012). The year following the publication of the Rolling
Stone article was very active for divestment on college campuses. As the movement
grows in size and influence, the discourse and frames justifying individual orga-
nizations decisions on whether or not to divest have been evolving.
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As fossil-fuel-based energy systems are becoming increasingly destabilized,
fossil fuel divestment is not only a proactive progressive step for universities to
take, divestment and careful reinvestment in sustainable initiatives, also has huge
potential to reduce the vulnerability of universities and enhance their resilience in a
rapidly changing world. At the same time that divestment has taken off, universities
are increasingly investing in transdisciplinary programs and initiatives focusing on
sustainability to enhance the societal relevance of their research and teaching
(Martin and Samels 2012; Trencher et al. 2013).

Universities have distinctive organizational cultures that value and promote
learning for social good. Higher education, therefore, can play a critical role in
processes of societal transformation that are reliant on educating new generations of
citizens and leaders. Higher education has always been responsive to societal needs,
and the history of higher education demonstrates an evolution of university struc-
ture and purpose that reflects directly on the dynamics of society’s socio-technical
systems (Freeland 1992; Clark 1983; Bursztyn 2008; Vorley 2008). As
long-established, often deep-rooted institutions, universities can be slow to respond
when societal needs emerge rapidly. Delay between the emergence of a societal
impetus for change and the realization of universities’ potential contributions to the
needed change has been identified throughout centuries of history of higher edu-
cation (Altbach et al. 1994; Clark 1998). While all organizations respond to and
participate in social change, universities as learning organizations represent a
specific set of organizations with distinct potential for improving understanding of
the interface between organizational change and social change.

Discussions of the role of higher education in society are often characterized by
tension among three agendas: generating knowledge, educating citizens and lead-
ers, and addressing pressing social issues (Vorley 2008). It can be argued that all
universities transmit powerful educational messages far beyond their specific
teaching and research activities (Boyle 2007; Waas and Vergruggen 2008). Con-
cepts of “universities as citizens” (Boyle 2007) and/or “universities as change
agents” (Troyer 1974; Stephens et al. 2008) capture the potential for universities to
be active, contributing, influential, responsive entities in society. Some suggest that
higher education is currently experiencing a swing-back, a return, to an original
purpose of cultivating civic responsibility and citizenship via a scholarship of
engagement (DiPadova-Stocks 2005; Freeland 1992). Such movement would
require institutions of higher education to model civic responsibility and engage-
ment at the organizational level (Boyle 2007), which explicitly incorporates
strategic financial decisions and their investment portfolios.

As university engagement in the divestment movement shifts cultural assump-
tions regarding fossil fuel reliance and as new university investments are
strengthening the capacity of many universities to contribute to social change
toward sustainability, this chapter reviews this dynamic landscape, highlighting the
emerging opportunities for universities to act as change agents, reduce vulnerability
and enhance resilience through their strategic financial decisions. This chapter first
describes the methods used to analyze divestment and investment. Then the results
and discussion of the divestment analysis is presented followed by results and

Divestment and Investment: Strategic Financial Decisions … 307

ferbrando@ffclrp.usp.br



discussion of sustainability funds in higher education. The chapter concludes by
suggesting that the diversity of institutional approaches to using strategic financial
decisions to facilitate social change represents divergent perspectives on the role of
universities in moving toward sustainability.

2 Methods

The research presented here includes two different sets of analysis. The divestment
research includes text analysis of the public statements of 83 colleges and uni-
versities that have justified their institutional decision to divest or not. Most of these
statements were issued by senior administrators in response to student-run divest-
ment campaigns on campus. Text of the public statements were retrieved from
institutions’ websites, and the text was coded using HyperRESEARCH text anal-
ysis software identifying a set of specific themes developed iteratively by the
research team. The research on sustainability investments focuses on a review of
different kinds of sustainability funds established in multiple universities.

3 Diversity of Divestment Decisions

As of early 2016, our analysis suggests divestment campaigns have been active in
over 400 campuses while over 49 colleges and universities have committed to some
form of fossil fuel divestment. While 38 are committed to full fossil fuel divestment,
others are divesting from coal and oil tar sands. By linking investments in fossil fuel
companies to global climate change, the divestment movement has created urgency
and momentum and a very specific financial strategy for having an influence in
changing the status quo fossil-based system. This movement has been contributing
to the destabilization of the fossil fuel regime, which is a critical component of the
renewable energy transition (Geels 2014).

Justifications of universities and colleges that have made public statements
regarding divestment span a broad spectrum. Analysis of how different universities
are defending their fossil fuel divestment decisions, reveals dynamic communica-
tion strategies within higher education with regard to priorities and current per-
ceptions of higher education and its role in changing energy systems (More details
available in Palchak and Stephens, forthcoming).

Among the 49 universities that have made formal, public divestment decisions as
of December 2015, 38 are committed to full divestment of all kinds of fossil fuel
stocks, while 10 have divested only from coal and/or coal and tar sands (Palchak
and Stephens, Forthcoming, in preparation). One institution, the Australian
National University agreed to divest from seven specific companies engaged in coal
and mining activities. Divesting from coal has been particularly resonant with
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several large universities as the social, health, and environmental impacts of coal
are increasingly acknowledged and the coal industry continues to decline.
Thirty-four other institutions have officially stated that they will not divest from any
fossil fuel companies. Among those that have committed to divest, justifications
include multiple dimensions. One frequent message is that divestment provides an
opportunity to align the university’s mission and values with the university’s
financial strategy. Another justification involves demonstrating leadership on cli-
mate change action and social justice; divestment is an opportunity to provide
leadership on a critical issue facing the world. Divestment activists have effectively
framed the movement as a moral imperative, so some universities are also using that
frame to justify their decision to divest. Ethical responsibility is frequently men-
tioned, with a focus on consideration of future generations. Several universities also
connect this ethical responsibility with religion and the university’s religious
responsibility for considering all of humanity.

Among the 24 institutions that have made public statements explaining why they
will not divest, most of these focus on their fiduciary responsibility to the organi-
zation to maximize the financial gains through their investments (Palchak and
Stephens, Forthcoming, in preparation). Nonetheless, financial risks of fossil fuel
investing are becoming more widely accepted as the volatility and decline of these
stocks has many shareholders concerned about the stranded assets associated with
the fossil fuel industry (Ansar et al. 2013).

In 2010 the Securities and Exchanges Commission required that companies
report on the vulnerabilities to climate change. Recently this standard has been
reaffirmed, setting the context for more transparency and accurate assessments of
risks associated with the fossil fuel sector (Securities and Exchanges Commission
2010). This will continue to influence investment decisions. The vulnerability
associated with fossil fuel investments has only recently been recognized by some,
although some universities that are divesting do connect their decision to divest as a
way to be more resilient in the future. Several universities highlight the decision to
divest as one of fulfilling fiduciary responsibility by reducing risks associated with
the fossil fuel sector. This is a new and important perspective on fiduciary
responsibility that connects vulnerability and building resilience through strategic
financial decision-making.

4 Investing in Sustainability: Universities
and Sustainability Funds

In conjunction with the fossil fuel divestment movement, many universities are
simultaneously making strategic investments toward investing in sustainability
initiatives of all kinds. In addition to strategic investments in new interdisciplinary
programs, curricula, degrees, and research, many universities have set up internal
sustainability funds. Designated sustainability funds with specific budgets allocated
for sustainability projects have been adopted by over 300 universities in the United
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States. These funds are generally designed to provide financial support for a variety
of innovative campus sustainability initiatives (Breen 2010).

The structure and goals of sustainability funds at universities varies widely. The
Association for the Advancement of Sustainability in Higher Education (AASHE)
has categorized these funds into two categories: sustainability revolving loan funds
and green funds (AASHE 2016). The primary difference between these two types of
funds is fund structure.

Sustainability revolving loan funds need to provide a return on investment and
have therefore been mostly focused on efficiency projects. Revolving loan funds
provide “dedicated funding for schools to invest in energy efficiency or resource
efficiency projects while capturing the cost savings from the reduced energy and/or
resource use” (Breen 2010). Revolving loan funds are often used to finance
infrastructure improvements on campus. There are a wealth of opportunities for
universities to make significant infrastructure changes and reduce their environ-
mental footprint. This fund structure is particularly well suited to this type of
investment because the up-front costs can be recouped through efficiency savings.
“The number of green revolving funds has more than quadrupled since 2008…… A
major incentive is the financial benefit. Our survey found a median annual return on
investment of 32 percent” (Wakefield 2012). With this level of financial return, it is
not surprising that over eighty universities now have sustainability revolving loan
funds. Although these funds have been successful, and significant savings are likely
in the early years of a revolving loan fund, use of these funds is vulnerable to
decline over time for a variety of reasons related to leadership and participation
(Levy and Dilwali 2000).

The other major category, green funds, have been created to support less
financially compelling projects. Green funds offer more flexibility and are generally
funded through grants, student fees, alumni and administrative budgets (AASHE
2016). Campus green funds provide dedicated “funding of projects such as
renewable energy installations, energy retrofits, educational outreach, and the hiring
of sustainability personnel occurring on campus and for the benefit of the institu-
tion’s sustainability efforts.”

Our analysis highlights that many universities have recognized that investing in
sustainability initiatives is a critical component of their organizational response to
sustainability (Weisbord 2011). Designated sustainability funds to support various
different types of sustainability initiatives are gaining traction. Categorizations of
revolving loan funds and green funds are helpful, although assessing the effec-
tiveness of these different types of sustainability investments is challenging.

An interesting dynamic in universities involves the position of many universities
to focus on investment as part of their response and justification for why they will
not divest. Many institutions choosing not to divest from fossil fuels are committing
to a number of commitments related to new investments, new campus infrastruc-
ture, different investing policies and the creation of fossil free funds for donors. For
example, Williams College, a prestigious small liberal arts college in Massachusetts
with international recognition for their sustainability efforts, made a public state-
ment justifying their decision not to divest from fossil fuels by saying “We will
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invest, not divest”. Williams also released a commitment to engage five other peer
colleges to procure more renewable energy for their campuses. Similarly Harvard
University created and announced a new position, a Vice President of Sustainable
Investing, in conjunction with its public statement justifying their decision not to
divest. Swarthmore College created a fossil free fund for donors and has instructed
its investing managers to “describe [the] approach to climate change”. Both Tufts
University and the University of Vermont created a fossil free fund for donors and
Wellesley College developed a Green Revolving Loan Fund for energy investments
on campus. Yale University committed $21 million to capital investments in energy
conservation over three years and has initiated an experiment on campus with
carbon pricing, led by economist William Nordhaus. Middlebury College placed
$150,000 under student management to be invested in socially responsible com-
panies and has earmarked $25 million from the endowment to be used for positive
investments, targeting companies with high ESG (environmental, social, gover-
nance) ratings.

5 Divestment and Investment: Key Components
of the Renewable Energy Transition

The fossil fuel divestment movement and the role of universities within that
movement, can be situated within the larger renewable energy transition (Brown
et al. 2015). The field of socio-technical transitions offers many ways to analyze
these complex, multi-scalar changes and continues to evolve as scholars attempt to
capture and define the multitude of effects that contribute to complex
socio-technical transitions. The multi-level perspective (MLP), refined most
recently by Geels (2010) attempts to create a cohesive and reflexive theory of
sustainability transitions, allowing for conceptualization of interacting elements
shaping various “levels” of an energy transition. Analysis of the divestment
movement is an area of work bridging the gap between the niche innovation level
and the regime level within the multi-level perspective (Geels 2010). Niche inno-
vations, like the divestment movement, work to dislodge and disrupt current
regimes that are unsustainable.

The global divestment movement can be seen as an example of pressure on an
entrenched regime as student activists attempt to indirectly affect the power of the
fossil fuel industry through investments. This outside pressure and interaction
between the various levels of the MLP is essential for system change (Ravetz 2006;
Shove and Walker 2010; Geels 2010). Within this context, the value of researching
the fossil fuel divestment movement is heightened by several recent papers calling
for expanding social science research about the energy transition (Webler and Tuler
2010; Sovacool 2014; Araújo 2014). Specifically, new work calls for a focus on
social considerations of energy system change (Miller et al. 2013, 2015; Stephens
et al. 2015). In broadening a discussion of energy to more explicitly acknowledge
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the role of universities and their financial strategies, this piece situates the divest-
ment and investment movement within the larger energy system transition.

6 Conclusions: Growing Potential Influence
of Universities’ Strategic Financial Decisions

As the world grapples with questions of resilience, vulnerability, and how to
effectively respond to the growing risks of inevitable and ongoing climate changes,
consideration of the social impact of universities’ investment portfolios and their
strategic financial decision-making provides a new opportunity for universities to
have influence. The fossil fuel divestment movement within universities has been
recently called campus sustainability’s “last frontier” (Peterson and Wood 2015).
The movement has received considerable attention in major media outlets, also
indicating a robust conversation outside of academia about the role of universities
in addressing climate change. The Guardian has followed the divestment movement
closely, covering many major divestment decisions (Carrington 2015; Goldberg
2015; Tutu 2014). The New York Times has printed several high profile editorials
on the topic and The Economist has included several stories on divestment and the
valuation of fossil fuels (Mandery 2014; Fleischer 2015; Welch 2014; The Econ-
omist 2013, 2015).

The diversity of institutional approaches to using strategic financial decisions to
facilitate change represents divergent perspectives on the role of universities in
advancing sustainability. Although many universities have now formally committed
to addressing climate change and other sustainability challenges facing the world,
this research demonstrates that whether and how colleges and universities apply
strategic financial-decisions to advance this commitment varies considerably. The
broad socially responsible mission of institutions of higher education encompasses
new opportunities and challenges for universities as they manage their financial
resources and their investments and leverage these resources to increase resilience
in rapidly changing markets affected by global change.

This analysis raises a larger set of questions about whether and how higher
education can contribute to a progressive agenda and radical social change. In many
respects, the stability and tradition of higher education renders colleges and uni-
versities as conservative anchor organizations perpetuating prevailing economic
and social norms. The overall impact of strategic manipulation of some of their
investments is difficult to assess, and could be dismissed as inconsequential toward
the more radical progressive change that is likely required to deal with the world’s
most complex “wicked” problems. But perhaps these forays into financial mecha-
nisms for influencing change will catalyze more challenging conversations and
actions in higher education.
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The significant problems we face cannot be solved at the same
level of thinking we were at when we created them.

Albert Einstein (1879–1955)

Abstract
Higher education tends to situate sustainability epistemologically as transmissive
education about and/or transactional education for sustainability. Sustainability
educators argue that these approaches remain part of the dominant dualist and
reductionist way of teaching and learning—a weak sustainability. What is needed
is a transformative learning process as sustainability. Numerous sustainability
educators and practitioners propose a strong sustainability supported by
ecological relationality. In this chapter, I draw from ecological living systems
principles (Capra in The hidden connections: a science for sustainable living.
Anchor Books, New York, 2004) and relational agential realism (Barad in
Differences: A Journal of Feminist Cultural Studies 10: 87–126, 2007) to illustrate
an innovative pedagogical approach of the environmental sciences. Calling it
kitchen-based learning it uses cooking, eating and sensing as a relational
transformative learning process towards (be)coming and (re)membering social
and ecological sustainability. A vision for tomorrow’s campus in higher education
is to include innovation in pedagogy giving attention to how students learn as a
process of educating as sustainably.
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1 Introduction: Environmental Science and Sustainability
in Higher Education

As an Environmental Science instructor in higher education for over 10 years, I am
hired for my subject matter expertise. Environmental Science covers the basic
ecology of ecosystems and the effects and consequences of human activity on
ecosystems. These include issues such as human population dynamics, energy and
material resources, pollution and environmental health as well as the scientific
methodologies for analyzing environmental data. More recently, the term sustain-
ability entered into the Environmental Science textbook. The concept of a sus-
tainable society that is generally used, is consistent with the definition of the World
Commission on Environment and Development (1987): a society that meets the
current and future basic resource needs for people in a just and equitable manner
without compromising the ability for future generations.

I was teaching Environmental Science and sustainability the way I was taught in
a classroom setting—rows of tables and chairs; I at the front, an autonomous
authority lecturing from my PowerPoint slides. I typically explore environmental
dynamics against the backdrop of human influences such as population, global
production as well as consumption of natural resources, and social and economic
inequities. My responsibility is to meet the conceptual subject matter objectives.
However, this kind of pedagogy is situated in the dominant, transmissive modernist
paradigm of causality, calculability, ‘reconstructibility’ and dualism. The way I had
been teaching the subject matter leads to a concrete, linear way of knowing, at odds
with the content itself.

In response to my teaching, I noticed students talking about “doom and gloom”
scenarios, finger pointing the government, and feeling personally disempowered
towards meaningful change. Their questions were troubling—‘why are they
inheriting a damaged earth’ and the ubiquitous ‘why “we” are not doing something
about it’? Most of them complete the course with a passing grade; and I felt
successful in transmitting knowledge about Environmental Science and sustain-
ability. It never occurred to me that this pedagogy was part of the same paradigm of
thinking that created the environmental issues.

Environmental Science subject matter views reliance on solar energy, biological
diversity and chemical cycling as vital for achieving sustainable societies. This led
me to question if I should not draw from the very subject matter I teach about in
Environmental Science and apply it to how I teach and how students learn in hopes
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to foster social and ecological sustainability, not only in their way of knowing, but
also in their way of being. Systems thinker Capra (2004) suggests we do not need to
create sustainability from scratch; instead, we need to “model [communities] after
nature’s ecosystem’s” (p. 230). He argues that we need an operationalize sustain-
ability, a strong sustainability. A strong sustainability has less faith in traditional
capitalist economics and views nature as intrinsic and basic to human survival,
espousing a deep ecological view of the world that supports bio-equity of species
where humans cannot stand apart from nature (Taylor 2013). Numerous sustain-
ability educators and practitioners (Orr 1992; Lange 2004, 2009, 2012; Sterling
2004, 2010; Jones et al. 2010; O’Sullivan et al. 2002) propose a transformation
beyond this modernist and dualist paradigm of thinking into ecological relation-
alism as part of strong sustainability (Lange 2012; Capra 2004, 2002; Orr 1992;
Spretnak 1999).

Moore (2005) states that there is enormous potential for universities and colleges
to be leaders in sustainability, “questioning the status quo, challenging paradigms,
and openly practicing new ways of living, thinking, teaching, and learning” (p. 78).
In the United States, the Association of Advancement of Sustainability in Higher
Education (AASHE 2010), has established their mission as “empower[ing] higher
education to lead the sustainability transformation” (p. 2). “What is needed is
curriculum to prepare learners for living sustainably, both professionally and per-
sonally, and that explicitly helps the learner deeply understand the interactions,
inter-connections, curriculum, and the consequences of actions and decisions”
(p. 2).

That said, higher education often engages the topic of sustainability by incor-
porating content (e.g. climate change), sustainability concepts (e.g. systems
thinking), and methods (e.g. community-based projects) into their teaching. In other
words, teaching approaches tend to lean towards educating about and education for
sustainability. This is often described as fostering weak sustainability (Orr 1992).
Given that college educators are disciplinary experts, we do not tend to think about
the learning experience that occurs in the classroom as part of the course objectives
or about a philosophical approach to the teaching and learning process. There is
little focus on examining the learning process as sustainability.

In (2011), UNESCO’s Daniella Tilbury found there is little empirical evidence
regarding the sustainability education learning process. In her review of thirteen
case studies of exemplary practice, Tilbury suggests that the processes include:
(a) collaboration and dialogue; (b) engagement of the whole system; (c) innovative
curriculum and; (d) active and participatory learning. In addition, she found that the
preferred outcomes in student learning were: (a) asking critical questions; (b) clar-
ifying one’s own values; (c) envisioning more positive and sustainable futures;
(d) thinking systemically; (e) responding through applied learning; and (f) exploring
the dialectic between tradition and innovation. Is it possible the key to achieving
these process and outcomes is to turn our attention to what occurs within the
classroom dynamics?
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Coming from an ecological lens, I asked myself the question, “how do we
learn?” I became increasingly conflicted utilizing a linear model of learning that
focused solely on cognitive-rational learning objectives. I began to inquire about the
interactions between the living and non-living factors in systems and implications
for my teaching. At this time, I was teaching a course about sustainable food
systems, when it hit me like a crashing wave: “can cooking and eating be a ped-
agogical innovation in which the class(room) operate as a living learning system?
What would this look like for higher education?”

This chapter describes the results of a research project called, kitchen-based
learning as sustainability (KBL) (O’Neil 2015). This chapter will distinguish
education about, for and as sustainability, then present a theoretical framework for
thinking about instructional design in higher education with illustrations for using
ecological principles (Capra 2004) to guide learning as a living system. Transfor-
mative sustainability education in higher education will be discussed and impli-
cations for an ecologically relational approach to designing tomorrow’s campus will
conclude the chapter.

2 Situating Sustainability in Higher Education

Sustainability in higher education is situated within three paradigms of learning.
Sterling (2011) conceptualizes these paradigms by adapting Bateson’s (1972)
ecological systems theory of mind and Bohm’s systems view of thought into a
“nested” system of learning. In the center of the nest lies learning (cognitive),
followed by meta-learning (meta-cognitive), and epistemic (transformative) learn-
ing. Sterling’s application of the nested system model to sustainability education
can be explained as the first (education about sustainability), second (education for
sustainability), and third order (education as sustainability) of change.

3 Education About Sustainability

Education about sustainability is theoretical or conceptual knowledge discussions
about how to meet our needs now and in future generations. Sterling describes this
as “content/knowledge bias,” which can be taught under the current educational
paradigm (2001). This first order of change, can be described as ‘doing more of the
same’, by transmitting knowledge to students. Curricular goals refer to creating
awareness of environment, economics and societal issues which are considered to
operate independently of each other, with the environment only as backdrop. While
subject matter knowledge is clearly important in education, it falls short of
actionable solutions and can often be an overwhelming “doom and gloom” way of
teaching and learning. This transmissive approach to teaching and learning is built
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on a behaviorism and mastery learning focusing on overt behaviors that can be
observed and measured, insufficient for sustainability education (Sterling 2004;
Capra 2004).

4 Education for Sustainability in Higher Education

Education for sustainability is a second order of change that focuses on a teaching
method or tool to achieve sustainability. It moves from a theoretical discussion
about sustainability into action or learning for change. The second order of change
questions values and assumptions in order to form new beliefs (an epistemological
change). The idea behind this way of teaching is not only to transmit knowledge but
to transact a skill and attitude towards sustainability with the intention of personally
and societally catalyzing change well after completion of the course. Although
contested (Jickling and Wals 2012), this is the dominant paradigm in sustainability
in higher education today. This approach can be seen through action-oriented,
hands-on, or experiential activities. While it is important to learn sustainability
skills such as how to garden or how to organize and engage in a community project,
it stops short of a holistic transformation.

5 Education as Sustainability

Subsuming the first two paradigms, education as sustainability is a transformative
learning paradigm that focuses on learning processes as a “creative, reflexive and
participative process” (Sterling 2004, p, 61). To make this third level change,
Sterling proposes holistic learning as an emergent way of knowing. It involves three
facets: extension which a perceptual dimension of deeper and wider boundaries
contexts in time and space. It recognizes the need for co-dependence and
co-determining of present and future. The second facet is connection which is the
conceptual dimension understanding linkages and patterns in what seem discon-
nected. Thirdly, it involves integration which is the practice seeking healthy rela-
tionships, often through an emergent property where the whole is recognized as
greater than the sum of parts. Sterling (2011) explains this highest level of change is
dependent on mental models in which learners “see things differently.” I draw from
Sterling and situate this chapter in the proposed third level of learning; I propose not
only an epistemological shift is mental model of seeing things differently, I propose
an ontological shift in being differently. This being will be expressed as ecological
relationalism. Ecological relationalism is a holistic and a responsive approach to the
emerging complexity and uncertainty we face on a daily basis.
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6 Living Systems Relationality in Learning Sustainability

Transformative sustainability education is not just an epistemological shift in
knowing nor does it consider human and nonhuman as discrete objects; rather, it is
an ontological shift in living/being and learning. Lange (2012) agrees that it will
take an ontological shift to reach this third level of change. Capra (2004) has
identified the key ecological principles I adopt as guide to living and learning an
ontological ecological relationalism. These principles include: partnership, diver-
sity, networks, cycles, dynamic balance, and development. In other words, not only
to know ecological systems and principles; rather, to live and learn these principles
through intra-actions with human and non-human matter. Just as Einstein found,
“matter does not refer to a fixed substance; rather, matter is substance in its
intra-active becoming—not a thing but a doing, a congealing of agency…“matter”
refers to phenomena in their ongoing materialization” (Barad 2007, p. 151). This is
important because not only are human and nonhuman entangled in an intra-active
ecological process, the ecological processes are also entangled to each other unable
to be separated.

“Radical relationalism” means that subject-object, mind-body, nature-culture,
emotion-cognition, are entangled in a performative “dance”—epistemologically and
ontologically “in action.” Quantum physicist, Karen Barad uses the term perfor-
mativity where: “meaning is not a property of individual words or groups of words
but an ongoing performance of the world in its differential dance of intelligibility
and unintelligibility” (p. 149). Transformative learning is unpredictable, uncertain
and complex as Lange (2012) suggests. Therefore, transformative learning as
sustainability goes beyond an epistemological shift in thinking and into an onto-
logical shift in (be)coming. According to Deleuze and Guattari (1987), (be)coming
is a process of change, flight, or movement.. (Be)coming is when one “thing” is
drawn into the territory of another, potentially changing its value as an element and
bringing about a new unity (p. 278). In the case of KBL, it could be viewed as
Michael Pollan proposes in his book, Cooked: A Natural History of Food Trans-
formations–as we transform food, food transforms us.

Lange (2012) proposes that existing transformative learning theorizing needs to
“shed its modernist clothing” to become transformative sustainability education. This
means that the locus of transformation is not only seeing things differently or located
in the individual or society as concrete entities or understood in a linear developmental
trajectory. Rather, transformation is, “emergent, participatory and inclusive of the
conscious and unconscious” (p. 202). Figure 1 depicts an epistemological shift in
knowing about and for sustainability to an ontological shift in learning as sustain-
ability. KBL is located in a relational ontological shift of (be)coming sustainability.
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Fig. 1 Epistemological and ontological shifts in sustainability education located in KBL (O’Neil
2015)
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7 Discovering Relationality: Kitchen-Based Learning

As I was teaching Sustainable Food Systems with my old paradigm; my students
began to question me about what certain foods tasted like. In a spontaneous action,
we went to the grocery store. Returning to the college, we spent the remainder of
time not in the class(room), but in the kitchen(room). Students cooked, ate, and sat
around the table talking about their childhood experiences with food, how they
engage with food now, and they were helping each other learn. Subject matter
content wrapped into the conversations—no distinction could be delineated
between content about and process (of sustainability).

It brought me to think about how in a traditional classroom setting, we tend to
view learning as autonomous—separate from instructor, books, pencils, test taking,
and note taking—when in fact, they are not independent but rather deeply
intra-dependent. After class ended, I questioned what I had just done. This was
college not a cooking school; I am a science professor and yet, being in the college
kitchen enhanced their learning. Was this acceptable? Students were, “learning to
cook” but as importantly they were “cooking to learn (sustainability).” This was the
birth of KBL—out of transmission into transformation, and out of the class(room)
into the kitchen(room). For the first time, I could conceptualize the theory of
transformative education as sustainability in which we focus on the processes of
learning as change.

8 Framework for Instructional Design

I created the KBL framework to explore these ideas through a lab science course
called, Environmental Cooking, offered at the University of Vermont by an
instructor who had developed a cooking pedagogy based on John Dewey’s theory
of learning (Belliveau 2007). The course subject matter was designed around four
dominant perspectives of sustainability: social justice (S), economics (E), envi-
ronment (E), and diet/health (D) or the SEED model. There were 9 undergraduate
students in the course meeting for 5 full 8-h days, preparing and eating both a lunch
and dinner menu with each day focused on elements of the SEED model.

Figure 2 is the visual representation of the instructional design cycle for each
session. Each session began in the classroom attached by a door to a kitchen filled
with eight cooking stations and all the cooking equipment. The first hour was spent
in discussion about course content: readings, homework, quizzes, and cooking
technique. It is important to understand that there is nothing new about cooking as a
means to infuse subject matter such as math lesson on measurement (a dualist
paradigm of subject and object), but I was focused and this chapter is focused on the
intentionality of the teaching and learning process in which the subject matter was
taught (a non-dualist paradigm of subject and object). This is the paradigm of
learning as sustainability.
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After content related discussion, students moved into the kitchen to watch the
demonstration of a culinary technique and prepare for their daily menu and
cooking. The instructor used skill level progression and thematically-driven
activities. Once they exercised their new skills and knowledge by cooking a meal,

Fig. 2 Visual representation of the instructional design cycle for KBL (O’Neil 2015)
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students brought their finished dishes to a communal table. Before students ate, they
were required to complete the sensory skill activity as part of their lab report.
Students described the smell, taste, texture, and they palate solved. “Palate solving”
means describing their own dish, comparing it with another team’s dish, much like
wine tasting, and then determining changes that could improve the result. Students
were then asked to deeply experience their food by connecting to their senses and
what memories might be elicited or insights gained. This communal eating time was
also spent reinforcing any needed subject matter and cooking concepts before
clean-up. The course also included several field trips to grocery stores and to the
university farm—also intentional for the learning process.

9 Kitchen-Based Learning: An Innovative Living Learning
System

What we need is a robust account of the materialization of all bodies—‘human’ and
‘nonhuman’—and the material discourse practices by which differential constitutions are
marked. (Barad 2003)

The kitchen-based living learning system model was built through a robust lit-
erature review in sustainability education, including place-based education, expe-
riential learning, holistic learning and transformative learning theories (Orr 1992;
Lange 2004; Heron 1992; Immordino-Yang and Damasio 2007; Lenz-Taguchi
2010) as well as food philosophy and practices (Sutton 2010; Heldke 1992).
After I relationally mapped the literature, I applied theoretical lenses of ecological
living systems theory (Capra 2004) and relational post-humanist agential realism
(Barad 2007).

The conceptualization of agential realism by (Barad 1998, 2007) was formulated
by the inspiration of the founding father of quantum physics, Niels Bohr. Physicist
Niels Bohr had proposed that the unit of measurement is the phenomena, in this
case the convergence of particles and waves, and not the extraction of the particles
from the waves. He viewed the human as part of the apparatus as opposed to the
human as the knower separate from the apparatus used to measure. Barad takes this
further, using Judith Butler and Michel Foucault to develop her concept of rela-
tional post-humanist agential realism. Matter or material is both human and non-
human. “Matter is a stabilizing and destabilizing processes of iterative
intra-activity” (p. 152) meaning that it occurs all within the phenomena. I view
food, cooking tools, students, instructor as entangled co-evolving, co-creating
material, and the cycle of learning activities (transforming food, eating, sensing,
discussion) as iterative stabilizing and destabilizing process of learning.

This goes beyond current interactional ecological thinking in which entities
pre-exist the phenomena; in agential realism, ecological relations do not hold a
priori agency; rather, they are entangled in the phenomena. Barad calls these
“intra-actions” (as opposed to interactions) in which all living and non-living
“things” entangled in forming matter and meaning. Additionally, “all bodies, not
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merely human bodies, come to matter through the world’s iterative intra-activity”
(Barad 2007, p. 152). This means that in the kitchen “ecosystem.” it is the students,
food, tools, teacher and activities etc. that matter together in an entangled phe-
nomena as opposed to humans ‘doing to’ a material object (cooking). Taking John
Dewey’s experiential learning or “learning by doing”, a step further, it is an iterative
intra-active process of “doing in action.” In essence, we “perform” learning.

Performing learning situates knowledge as “emergent and participatory” (Lange
2012, p. 209). It has emergent properties because learning is ecologically
intra-connected: students go back and forth from the refrigerator, stove, cupboards,
talking to one another, with clanking sounds of chopping and cooking, showing
each other something special about their cooking method, laughing, silence and

Fig. 3 KBL: a living learning system (O’Neil 2015)
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focus. There was quick decision making, students were under stress, emotions were
“all over the place” while getting many dishes prepared. Similarly Barad (2003)
states, “This is not a static relationality but a doing—the enactment of bound-
aries…” (p. 803).

In other words, transformative KBL includes human and nonhuman as
co-constitutive forces intra-dependent within a living learning framework. Within
the KBL instructional design (Fig. 2), I illustrate below how transformative
learning as sustainability functions with the seven ecological principles of a living
learning system (see Fig. 3 for entire living system model). However, I will
describe only one of the principles, energy, which is at the core of the learning
system. Even though I only describe one principle, it is impossible to explain it in
isolation from other ecological principles because learning is intra-connected,
emergent and dynamic.

10 Energy: Social, Material and Affective Learning

Solar energy, transformed into chemical energy by the photosynthesis of green plants,
drives the ecological cycles. All living organisms must feed on continual flows of matter
and energy from their environment to stay alive, and all living organisms continually
produce waste. However, an ecosystem generates no net waste; one species’ waste is
another species food. Thus, matter cycles continually through the web of life. (Capra 2004)

In an ecosystem, the nutrient cycle is movement and energy exchange (nutrients)
of living and non-living matter. A healthy ecosystem is highly dependent on this
energy flow. In the living learning system, each student also needs a continual cycle

Table 1 KBL energy flow concepts, intra-connections, processes and outcomes (O’Neil 2015)

Ecological
principle

Learning
concept

Ecological
connections

Learning process Learning outcomes

Energy
flow

Social
Affective
Material

Connected to all
ecological
principles,
especially to
practical,
conceptual and
performative
transformative
development

Performative
energy: through
engagement with
exteroceptive and
interoceptive
senses in an
ongoing inclusive,
interdependent
flow, and
entanglement of
structures
Performative
energy co-emerges
into new meaning
patterns

Empathetic, feeling
resonance and felt
participation
invokes a special
memory,
appreciation,
caring, or
emotional bond to
a person or place
bringing full
meaning to
consciousness and
our full
consciousness into
our restorative
change in relational
(be)coming and
(re)membering
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of energy flow of social, affective and material learning through performative
encounters in the learning activities. It is the instructor’s task to build the cur-
riculum in cyclical patterns, thematic curricular units and foster a dynamic balance
between subject matter, learning activities and student engagement. Every student
goes through the same activities, general conceptual subject matter development
and skill acquisition, but what is different is if and how students enter into a
performative transformative learning process. This is the unmeasurable aspects of
learning that is not fully considered in higher education (Table 1).

In the Environmental Cooking course, one example occurred through a “living
story” called, (Be)coming with Carrot. During the first day, a student told me how
her stove in her apartment is covered in papers and how she never cooks even
coming from a family that celebrates food culturally. During making Carrot Salad
later that day, she closely worked with carrots through peeling and chopping and
yet, expressed her aversion to carrots. When we engaged in the sensory panel, she
was tasked with deeply sensing the salad and express what it reminds her of. This
activity emoted her feelings expressed verbally and written word about how she
was forced to eat carrots as a child. In post-humanist ecological relationalism, the
carrot is now the co-participant in her transformative learning process.
Immordino-Yang and Damasio’s (2007) concepts of emotional thought in which
emotion and cognition overlap into emotional thought. This emotional and cogni-
tive thought is a performative transformation entangled with human and nonhuman
material intra-dependence. This is what was happening to this student.

This ecological energy further cycled to subsequent days leading her to share
more stories relating back to carrots and then, family, expressing her relief of
breaking free from her close-knit family by coming to study in the U.S. These were
deeply entangled in her relations with food, healing, and building classmate rela-
tionships through eating together. After sensing, classmates eat communally and
she did not gain a relationship with carrots per se, but the carrots were her vehicle to
express how it feels like ‘family eating together’—rekindling a relationship with
her own family. She said that she can teach them sustainably healthy recipes
extending her knowledge about the SEED model onto others. This is an example of
the type of extension that Sterling proposes. It was an energy flow into her
restorative process of (be)coming socially and ecologically healthy from her pre-
vious lack of connection with food in a foreign land away from her family. On the
last day she said how she cleared her stove off of papers and was ready to cook.
Supported by Lange’s (2012) proposal, the entanglements of structures, processes,
and energy did co-emerge into new patterns of restorative healing fostered by a
learning sanctuary (Lange 2009). In this case, the learning sanctuary was the
kitchen(room). This student went through an ontological way of (be)coming and
(re)membering into social and ecological sustainability; this process was not
complete; but an ongoing iterative process that takes time to heal.

Energy connects to all the ecological principles through the entire teaching and
learning process and there is no beginning or ending. Empirically tested with
kitchen-based pedagogy, I adapted Sterling and Bateson’s nested learning model.
I call it, “O’Neil’s nested learning” (ONL). ONL is not only an epistemic view of
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learning, it is an onto-epistemological learning ‘entanglement’ (Fig. 4). When
Lange (2012) explains the need for transformative learning theory to “inform
sustainability education and to help build sustainable communities,” she elaborates
on Spretnak’s (1999) argument that we need to understand human as, “fluid and
connected in multiple ways, particularly at the energy level within a vast creative
network” (2012). Lange further explains how learning is connected in space and
time by a “vast sea of energy” (2012, p. 202). In KBL, the energy is driven by three
key ingredients: emotional, social, and material relations. The rudder to this energy
field was affective learning (emotions), however; we do not emote alone. Emotions
are entangled with social and material “triggers.” In other words, emotions are
provoked by the learning activities of cooking, sensing and eating with food,
classmates and the instructor.

Lange argues that this type of transformation goes beyond an epistemic change
in thinking or seeing things differently as Sterling’s proposed nested model sug-
gests, “it is also an ontological process where participants experience a change in
their being in the world including their forms of relatedness” (Lange 2004, p. 137).
In this perspective, students did learn the practical (cooking) and conceptual (SEED
subject matter) knowledge, but more importantly to education as sustainability,
students entered into their own material-discursive performative transformation. In
this example, the student and the carrot was only one students’ transformative
learning process; there were many others. The complexity and reality is when
students touch food, food touches students in a performative transformative
learning process.

Fig. 4 O’Neil’s nested
learning as sustainability
(ONL) (O’Neil 2015)
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11 Conclusion: Transformative Sustainability Education
in Higher Education

In higher education, educators are disciplinary experts; therefore, when teaching
tends to fall back on imparting knowledge onto students, in the form of a trans-
missive educational paradigm or educating about sustainability. Transformative
sustainability educators (Lange 2004, 2009, 2012; O’Sullivan 1999, 2002; Sterling
2001, 2004) suggest we move into a more conscious relational and interconnected
being in the world. This moves educators into education as sustainability, focusing
on the process and dynamics of learning as change. In the interdisciplinary field of
sustainability education, there are few models and empirical studies of the learning
process as sustainability (a learning process for transformative change); therefore,
this chapter has described a living learning system for higher education as well as a
novel approach, KBL, to achieve transformative sustainability education, a third
order change for higher education.

12 Visions for Tomorrow’s Campus

The vision for tomorrow’s campus is not only to infuse sustainability across
campuses and communities into disciplines and across disciplines. It is to rela-
tionally (be)come sustainability though our intra-actions. This deep way of being
goes beyond an epistemological shift in knowing the world and into an ontological
shift of (be)coming of the world. This is not simply knowing about subject matter
such as environmental science; it is performing environmental science (the tenets of
ecology) in the process of learning. While subject matter outcomes do not change,
transformative learning occurs. This leaves some uncertainty for higher educators as
poststructuralist ways of learning do not necessarily yield quantifiable change.

The vision for tomorrow campus would be to know that uncertain, unpredictable
change happens within our curriculum plans. If we focus more on how students
learn and how teachers teach, as opposed to what students learn and what teachers
teach, we can more effectively enter into healthy relationship in all domains of
learning (social, material, emotional, conceptual and practical). Students will be
emotionally, skillfully and conceptually competent and better equipped and moti-
vated to meet the challenges we face in the world today. I used kitchen-based
pedagogy as an example of what this looks like. Educators and practitioners could
adopt the KBL learning systems model across disciplines and into other pedagogies
and curricular designs that are experiential, embodied and embedded in nature.
ONL also provides an accessible guiding framework for entangled leaning. Sus-
tainability happens unconsciously and emerges into consciousness when the student
experiences change.

In designing a vision for tomorrow’s campus, nature and culture are not only
important, but entangled—with no chance in separating them. A radical relation-
ality sees human and nonhuman as not only interdependent but intra-dependant.
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From new architecture and built infrastructure to curriculum and community
engagement, it would be an ecological process of intra-dependence. In this way of
being sustainability the core of a new paradigm for higher education would be
reached. The implication of this way of living and learning would bring us closer to
a way of living intra-connected human and nonhuman world. If we view all non-
living and living things on Earth as co-constitutive, then perhaps we would treat
Earth as if it mattered.
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Green Campus as an Integral Part
of Sustainable University: Students’
Perceptions

Eglė Katiliūtė and Jurgis Kazimieras Staniškis

Abstract
The implementation of green campus initiatives is not a new trend among
universities. But are these campus activities only sporadic or are they part of the
sustainable university’s vision? This paper presents a systemic approach to
sustainable university where green campus is an integral part and a result of
sustainable university. The paper analyses the case of a university in a transition
country in Central Europe and describes the progress made in sustainable
university field during the last four years. A special emphasis is given to the
integration of sustainability into the university’s strategy, teaching, and research
processes; the university’s impact to society; students’ perceptions of green
campus and its relation with sustainable university concept. The analysis of
students’ survey results helps to identify problems and invoke initiatives for
developing value based on green campus. Finally, some concrete steps which
may be undertaken by universities in order to become more sustainable
(considering not only the infrastructure of the campus) are outlined. This paper
will be useful to anyone interested in the holistic approach to sustainable
university and students’ involvement in sustainable development of university.
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1 Introduction

Universities have the unique academic freedom and the sheer exposure to critical
thinking to comment on society and its challenges, and to engage in bold experi-
mentation in environmental sustainability (Cortese 2003; James and Card 2012).
They are the manifestations of longevity and social stability with a non-profit focus
and a special capacity to foster long-term thinking that is critical for sustainability
(Stephens et al. 2008; Trencher et al. 2014). Critically, universities’ educational role
does not end with undergraduate and postgraduate learning; it extends to the ple-
thora of activities which support and extend the teaching and research core: campus
management and operations; campus planning, design, construction and renovation;
purchasing; transport; and engagement with the wider community. The awareness
that universities can teach and demonstrate the theory and practice of sustainability
through the recognition and reduction of unsustainable impacts of their own
activities is also growing in the higher education sector. The linkage of curricula
and campus operations under the aegis of sustainability can create a powerful
“shadow curriculum” which emphasises the nexus between theory and practice
(Osmond et al. 2013). Universities have started to understand their responsibilities
in sustainable development 20 years ago. We can find empirical studies, recom-
mendations, case studies from different continents about the greening of higher
education institutions. Despite the growing interest of researchers on sustainable
development of universities, the systemic transformations towards sustainability is
still challenging and lacks the conceptual maturity and empirical research, espe-
cially in transition countries in Central and Eastern Europe (Dagiliūtė and Lio-
bikienė 2015). Certainly, top managers play a key role in sustainable development
of higher education institutions; however, it is equally important how students
recognise sustainability expression in their university and their own day-to-day
practices.

One of the Lithuanian higher education institution (hereinafter LitUniversity)
saw significant changes in the last four years. LitUniversity has made a commitment
not only to “greening” its campus, but also to integrate sustainability principles in
strategic documents and in day-to-day practices. In 2012, LitUniversity’s Strategy
2012–2020 was approved. The Strategy defined five strategic actions and the main
priority fields. LitUniversity’s Renewal Programme and Implementation Plan
2013–2014 (hereinafter the Renewal Programme) was developed and approved in
2013 in order to achieve the strategic goals. The Renewal Programme determined
the essential principles for the reorganization of higher education and research
management in such a manner that it would ensure a high level of scientific research
and cross-disciplinary development, open and flexible programmes of study based
on research and involving problem-based learning, innovative learning methods,
possibilities for students to use the University’s research and educational potential,
comfortable and supporting environment, attractiveness of the University to stu-
dents, teachers, business and social partners.
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LitUniversity undertakes five strategic actions (hereinafter the SA) covering its
priority field which are listed in LitUniversity’s Strategic Action Plan: (SA1)
Student competence building to ensure their self-expression and successful career;
(SA2) Development and transfer of internationally recognized knowledge and
technologies; (SA3) Concentration of University’s activities for human well-being
and sustainable development of the country; (SA4) Sustainable development of the
University ensuring performance quality and effectiveness; (SA5) Development and
promotion of the University’s academic environment and infrastructure. To ensure
the implementation and coherence of strategic goals, the annual planning process
for LitUniversity organizational units (faculties, research institutes, administration
and supporting units) was started in 2012. Organizational units: plan their contri-
bution to the University’s aims and fulfilment of strategic indicators; prioritize their
activities; set performance indicators by strategic areas; define measures to be
applied by the unit to achieve the strategic goals; and identifies responsible for these
measures and implementation deadlines. Annual action plans of the faculties,
research institutes, and central administration are discussed and reviewed by the
Rector and vice-rectors, directors of departments and are approved by the Rector’s
order. These plans are related with the unit’s budget. Annual action plans of aca-
demic units are drawn following the unit’s SWOT analysis and are accessible to all
employees of the academic unit in the internal Document Management System and
Academic Information System.

In 2012, during the implementation of the project LitUniversity—the Green
University, the academic community started sorting waste in a coordinated and
systematic manner: the system for paper sorting, collecting and shipping processes
was developed by the team of LitUniversity’s researchers and infrastructure staff;
environmental education activities were carried out for service personnel
(i.e. cleaning ladies and managers); the initiatives for the deployment of waste
sorting system in the dormitories of LitUniversity were started (e.g. The green
dormitory campaign); the energy efficiency and energy saving programmes were
introduced; the development of sustainable mobility plan was initiated; the col-
lection of other recyclable materials (plastic, glass, electronic waste) was started.
LitUniversity was recognized as one of the most rational energy consumers.

Sustainable development, promoting responsible, environmentally friendly
conduct and the formation of ecological culture is one of the LitUniversity’s pri-
orities. Its activities carried out in 2012 were internationally positively recognized
during the assessment of the European Union—QUESTE-SI accreditation.
LitUniversity also became a member of the Global Compact agreement in the same
year.

Experience and best practices of the LitUniversity about the sustainability
integration into university’s strategy, teaching, and research processes in the doc-
umentation level could serve as a good example; however, it is equally important to
ensure that these good initiatives become more systematic practices recognized by
the whole academic community, especially students.

Green Campus as an Integral Part of Sustainable University … 337

ferbrando@ffclrp.usp.br



Dahle and Neumayer (2001) found that students should be “employed” as
advocates for green issues. Such a “bottom-up” approach might be more effective as
students probably feel freer to criticise campus actions and decisions than aca-
demics and staff. As “customers” at their higher education institutions, students
furthermore have a lot of power for demanding the accomplishment of greening
initiatives. Students acting as “green” examples to their fellow students might also
be effective, as the attitude comes from peers, and not just from staff “telling people
what to do” (Dahle and Neumayer 2001).

Research on understanding how to increase student participation in environ-
mental initiatives is important as students will then adopt the principles they have
learnt and apply these to the wider world; therefore, by positively influencing
behaviour at this stage, this could result in pro-environmental attitudes later on in
life. Of course, the research should also examine the ways in which the initiatives
impact on staff that are equally important, given that they are the ones who need to
support and promote environmental initiatives (Figueredo and Tsarenko 2013).

This research emphasises students’ pro-environmental behaviour and percep-
tions of the university’s campus as green campus.

The purpose of the research is to explain a systemic approach to sustainable
university where green campus is an integral part of sustainable university and to
identify the students’ attitudes and behaviours towards sustainability.

2 Theoretical Framework

2.1 Green Campus as a Part of Sustainable University

Shriberg (2002) argues that universities must go beyond adding classes on envi-
ronmental issues and move toward a fundamental reorganization of how these
institutions educate students, conduct research, interact with local communities and
ecosystems, operate their campuses, and provide an ideal for other social estab-
lishments (James and Card 2012). It means that universities are responsible for
systemic transformation. Campus greening initiatives is only one step in long way
journey towards sustainability. As university’s mission is to provide leadership of
sustainability for broader society, the first step is to encourage academic commu-
nity’s commitment to sustainability. Sharp (2002) argues that we have very few
examples of universities that have actually institutionalized a systemic commitment
to environmentally sustainable campus operations, realizing the enormous effi-
ciencies and opportunities that can be gained in adopting systems based on inte-
grated design of new resource flows and infrastructure developments. He
emphasizes difference between project success and institution transformation.

James and Card (2012) lay out that universities need a balanced, facilities driven
strategy where institutions view their campus facilities as a living and learning
laboratory. Culture is the key factor underpinning success in terms of developing
the necessary commitment to participate in such a living and learning laboratory.
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JPI Urban Europe defines living labs as ‘a forum for innovating… [and] the
development of new products, systems, services, and processes, employing working
methods to integrate people into the entire development process as users and
co-creators, to explore, examine, experiment, test and evaluate new ideas, scenarios,
processes, systems, concepts and creative solutions in complex and real contexts’.
The key strengths of the living lab approach are that it provides a systematic
approach to facilitate student (and academic) engagement with applied sustain-
ability issues. Questions are co-produced through consultation between
non-academic and academic stakeholders within a clearly bound institutional and
geographical context (Evans et al. 2015).

But universities are multi-structured, complex organization that exists without
any single observation point or any single control centre from which university
wide changes can be programmed and implemented. Further to this there are
numerous subcultures of decision-making styles, time constrains, priorities and
experiences that exist within the university organization and varying degrees of
differentiation among schools and also among students, administration and faculty
within schools (Sharp 2002). Disterheft et al. (2014) suggest that participatory
approaches are an important requirement in order to contribute both to a global
paradigm shift towards sustainable development and to ensure the integration of
sustainability into the university culture. The university community (including
students and non-teaching staff) could be invited to seek and experiment new routes
towards a culture of participation that would enable the broadening of new ideas
about sustainability in higher education (Filho et al. 2015). Furthermore, students
must be made aware of how their habits and choices on campus influence the
institution’s own environmental “footprint”, before a change towards environ-
mentally sustainable behaviour can be expected to take place (Dahle and Neumayer
2001).

Students are specific subculture in university that have limited understanding of
how the university itself is managed and no immediate access to decision-making
processes. Despite these obstacles, an increasing number of students are turning
their attention to getting the university to become environmentally responsible in
campus operations, curriculum and research (Sharp 2002). Therefore, understand-
ing students’ evaluations of sustainability practices in universities is also assuming
importance; it enables decision-makers to gain a better picture of the university’s
performance from the perspective of one of their major stakeholder groups (Nejati
and Nejati 2013; Filho et al. 2015).

2.2 Values and Environmental Behaviour

The literature indicates that environmental attitudes and situational and psycho-
logical variables are likely to be important predictors of pro-environmental beha-
viour (Davis et al. 2009). Within the psychology discipline, many models have
been developed to steer consumer behaviour towards environmental sustainability.
For example, the reasoned action paradigm (Kaise et al. 1999), the norm-activation

Green Campus as an Integral Part of Sustainable University … 339

ferbrando@ffclrp.usp.br



model (Thorgersen 1999), the value-belief-attitude-immediate sequence-behaviour
school (Scott and Jobber 2000), and the awareness-information-decision-action
model (Barr 2003). Although these theoretical models vary in their names and
descriptions, they share a common conceptual foundation, i.e. environmentally
sensitive behaviour starts with individuals having an understanding of the conse-
quences of their behaviours (knowledge). It affects their attitudes about the envi-
ronment, leading to behaviours congruous with the sustainability agenda (Too and
Bajracharya 2015).

Stern and Dietz (1994) argue that attitudes of concern about environmental
issues are based on a person’s more general set of values. That is, attitudes about
environmental issues are based on the relative importance that a person places on
themselves, other people, or plants and animals which Stern and Dietz (1994)
labelled egoistic, social-altruistic, and biospheric (Schultz 2001). However, a
number of studies (Gutiérrez 1996; Stern et al. 1995). Thogersen and Grunert-
Beckmann (1997) appear to have demonstrated the relationship between the values
of this scale and environmental behaviour (Corraliza and Berenguer 2000).
Gutiérrez (1996) uses these value dimensions as predictive variables of three types
of behaviours, which he calls good citizen, activist, and healthy consumer, along
with an index based on them. As this author points out, the influence of values on
environmental behaviour is evident. Nevertheless, the same values do not influence
all types of behaviour, nor in the same way. This fact has also been indicated in
other works (McCarty and Shrum 1993, 1994), in which the authors show a
values-attitude-behaviour hierarchy in recycling behaviour, demonstrating the
influence of values on attitudes and on behaviour. Thogersen and Grunert-
Beckmann (1997) attempted to investigate the importance of values, both in the
formation of attitudes and in the determination of environmental behaviour. They
also tried to show that the influence of values is mediated by attitudes. They
concluded their study by underlining the aptness of a values-attitude-behaviour
hierarchical model for the explanation of recycling behaviour. However, at an
empirical level, it was found that percentages of explained variance for recycling
behaviour are quite low. The authors point out the limited significance of values as
direct predictors of behaviour (Newman 1986; Corraliza and Berenguer 2000).
Figueredo and Tsarenko (2013) argue that the self-perception of “being green”, i.e.
having pro-environmental attitudes and behaviours, is the primary driving factor
which encourages participation.

3 Methods

A questionnaire was developed following the scientific literature about environ-
mental behaviour, the recycling research, and was partly based on a questionnaire
previously used in order to observe how individual values influence their purchase
intention of electric vehicles (Afroz et al. 2015).
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The survey was split into five sections: the first sought to determine students’
pro-environmental behaviour; the second section assessed personal values; the third
section aimed to reveal the subjects’ satisfaction with life; the fourth sought to
perceive students’ awareness on LitUniversity’s campus green initiatives; while the
fifth section analysed subjects’ demography. The current questionnaire contained
questions on sustainability issues specific to LitUniversity.

The content of each section is provided below:

1. Personal pro-environmental behaviour (recycling/energy efficiency)/environ-
mental orientation—for example, the frequency of recycling at home/at uni-
versity, conserving energy, taking public transport. The first set of questions
included a list of 42 environmental actions (16 items taken from Corraliza and
Berenguer 2000). Each behaviour was rated from 1 (never) to 4 (always). It was
the first approach to determine students’ pro-environmental behaviours at home
and at university. The purpose of this was to determine if there was any cor-
relation between home and university-based actions and attitudes.

2. Personal values (Self-transcendence, Conservation and Self-enhancement). To
assess values concerning the environment, a 9-item scale taken from Afroz et al.
(2015) was used. It covered three factors: altruism, egoism, and conservatism.
Examples of items measuring self-transcendence are universalism (equality—
brotherhood, equal opportunity) and benevolence (helpful—working for the
welfare of others). Items measuring conservation include conformity (restrained,
self-disciplines and polite) and security (clean, neat and tidy). Examples of
self-enhancement items are achievement (aspiring and hardworking) and power
(social recognition, respect and admiration) (e.g. success: for the achievement of
my life, hardworking and aspiring is important to me) (Afroz et al. 2015).
According to Schwartz (1992), in any culture, values are ordered along two
dimensions. The first extends from the self-enhancement pole (self-interest) to
the self-transcendence pole (altruism); the second dimension contrasts values
associated with openness to change with conservative values (Corraliza and
Berenguer 2000). In this survey openness to change was not evaluated.
Five-point rating scales were used, with indicating a negative view (strongly
disagree) and higher numbers indicating a positive view (strongly agree).

3. The satisfaction with life scale (SWLS) (Diener et al. 1985). The SWLS is
intended to assess an individual’s global judgment of her or his life satisfaction.
The importance of maintaining positive levels of subjective well-being has been
articulated by researchers. Frederickson (1998) provides evidence that positive
subjective experiences serve to broaden and build resources, regulate negative
affective experiences, and protect health. Studies of correlates of life satisfaction
(Veenhoven 1988) suggest that positive life satisfaction is linked with positive
social interactions, broadened perception and creativity, active involvement in
community and political organizations, fewer physical complaints, and longer
lives (Huebner 2004). The idea in this research was to assess the correlation
between students’ pro-environmental behaviour and satisfaction with life.
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4. Perceptions on green university activities (how green campus activities influ-
ence students day-to-day environmental actions, which green initiatives com-
munication channels are acceptable to students and what would encourage
students to be active agents of sustainable university). This part of the ques-
tionnaire contained two five point rating scales (for importance of the greening
campus problems identification and for students’ incentives to take part in Green
University activities). For indicating the information sources on Green
University activities dichotomous scale were used.

5. Demographic information—age, gender, study cycle, faculty.

Data were gathered using a structured self-completion questionnaire from
LitUniversity students. The questionnaires were prepared in a paper form which
were printed on recycled paper. Prior to distributing the questionnaire, the
pretesting procedure with seven people (two students, two green campus experts
and three university teachers), was conducted. The survey was conducted during
November–December 2015.

The total sample consisted of 311 students of LitUniversity. Statistically, the
sample size was representative of the population with 5 % standard error and 95 %
confidence level. Most participants were studying in bachelor study cycle (69 %),
18–21 years old (68 %), mainly students in School of Economics and Business
(39 %). More than half of them lived in university’s dormitories (57 %), male
(51 %) and female (49 %).

SPSS 20.0 for Windows was used to process the collected data. The internal
consistency and reliability of the questionnaire developed and piloted for this study
was rested with Cronbach’s alpha resulting in a level of statistical significance of
a = 0.05. The Cronbach‘s values of the tool were 0.54–0.93 (see Table 1).

4 Results

4.1 Personal Values, Satisfaction with Life
and Environmental Behaviour

Bivariate correlations were examined in order to determine the associations
between waste sorting, electricity and water conservation behaviours at home and at
university, students’ incentives, greening university problems, personal values and
satisfaction with life. As shown in Table 2, there were significant positive corre-
lations between home recycling and university recycling behaviours, and between
satisfaction with life and personal values.

However, results of personal values and life satisfaction were not significantly
related with recycling behaviour. Small but statistically significant relation between
conservation values and electricity and water conservation behaviour was deter-
mined (r = 0.141, p < 0.05).
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Table 1 The statistical information about the instrument

Items Stand.
loadings

Reliability

Self-transcendence value (Altruism) 0.81

Helpfulness is important to me 0.78

Forgiveness is important to me 0.74

Love and affection is important to me 0.85

Friendship and generosity is important to me 0.86

Conservation values (Conservatism) 0.76

Respectfulness and politeness is important to me 0.85

Self-control, such as, restrained and self-disciplined is important to me 0.83

Clean and tidy environment is important to me 0.79

Self-enhancement values (Egoism) 0.54

Success: For the achievement of my life, hardworking and aspiring is important to
me

0.83

Self-satisfaction: Enjoyable and leisurely life is important to me 0.83

The satisfaction with life (Satisfaction) 0.84

In most ways my life is close to my ideal 0.80

The conditions of my life are excellent 0.81

I am satisfied with my life 0.87

So far I have gotten the important things I want in life 0.76

Home recycling behaviours 0.93

I recycle plastic at home 0.88

I recycle paper at home 0.89

I recycle glass at home 0.88

University recycling behaviours 0.92

I recycle plastic at university 0.89

I recycle paper at university 0.88

I recycle glass at university 0.84

Electricity and water conservation 0.78

I don’t keep an electronic equipment in stand-by regime 0.71

I switch off the light when I leave 0.70

I always conserve electrical energy 0.66

I save water in a bathroom 0.65

I save water when I wash dishes 0.61

Attractive communication as incentive 0.76

More attractive and repeated invitation to green activities 0.82

More discussion on green initiatives within academic community 0.78

If the information map on green activities based of GIS would be available 0.77

Personal benefit and convenience as incentive 0.73

If I would pay less for living in dormitory 0.83

Better visibility of personal green actions results 0.69

More waste sorting bins 0.64

More show elements in green activities 0.59
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The research made by Dagiliūtė and Liobikienė (2015) indicates that environ-
mental concern, environmental values and willingness to assume responsibility for
the solution of environmental problems have a significant and direct impact on
environmentally friendly behaviour. Willingness to take responsibility has the
largest influence on environmentally friendly behaviour. Therefore, the most
important task for the university is to develop the willingness to contribute to solve
environmental problems and to provide more knowledge on how to behave in a
more environmentally friendly way. This could be fulfilled by offering special
courses for students. Figueredo and Tsarenko (2013) demonstrates that the effect on
willingness of being green is not transmitted explicitly; as such, this effect can be
more fully understood through interactional processes with mediating factors. Such
activities (e.g. recycling; using public transport) can be considered to be
pro-environmental behaviours leading to a perception of “being green” but these
activities may have other underlying reasons such as compliance with the rules,
aspiration to fitness or convenience that on the surface indeed coincide with the
self-perception of “being green”.

Correlation analysis revealed significant positive correlations between the life
satisfaction and attractive communication as students’ incentive (r = 0.159,
p < 0.01) and personal benefit and convenience as incentive (r = 0.134, p < 0.05).

4.2 Perceptions of Green University Activities Impact

Students recognize that the university greening activities have the major impact on
their recycling behaviour (37 %). Nineteen per cent of students agreed that uni-
versity has impact on their habit of electricity saving and only 16 % identify major

Fig. 1 Green university impact on students day-to-day practices (% from all respondents,
n = 311)
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university impact on their participation in green initiatives (Fig. 1). More than half
of research participants did not recognise any university’s influence.

4.3 Green Initiatives Communication Sources

Students were asked how they became familiar with green university’s initiatives.
Research results revealed that most popular information source is Internet, second
—public actions and labelling, third—notice-board (Fig. 2). They mostly preferred
public versus personal information sources. Figueredo and Tsarenko (2013)
underline that educating students via the university webpage, newsletter, blog and
environmental pledge provides a flexible channel for self-education. When con-
sidering these types of initiatives, it is noticed that most of them are relatively
simple, do not require much time and effort, and are safely within the locus of
control of the participant. Initiatives such as these do not require a great deal of
commitment and participation is easy. Dahle and Neumayer (2001) also noted that a
number of activism efforts at higher education institutions, such as seminars, open
lectures, dedicated sustainability web sites, newsletters, print material, student
organizations, and guidance booklets, are effective means of raising sustainability
awareness. Communication was most oftenly considered as a ‘very important’
critical success factor for participatory processes, together with strategy with a clear
goal in Disterheft et al. (2014) research findings.

It is not surprising that press is the least popular information channel. Univer-
sity’s administration staff voice could be more recognizable, whereas only 11 % of
students got information about green university initiatives from this critical infor-
mation channel.

Fig. 2 Information sources on green university activities (% from all respondents, n = 311)
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4.4 Students’ Incentives to Take Part in Green University
Activities

Students were asked to evaluate the incentives to take part in Green University
activities. The most influential motivator for students’ participation is economical
(Fig. 3). Seventy-two per cent of the students agreed that they will be more
involved in greening university if they had the possibility to pay less for living in
dormitory. It usage and some “show elements” in green university activities are also
among good incentives for students’ involvement. Less attractive but also important
means from students’ perspective is more discussion on green initiatives within
academic community. Figueredo and Tsarenko (2013) state that awareness about
the university’s campaigns and its environmental programmes has a positive
influence on students’ pro-environmental behaviour as these initiatives foster both
pride and enthusiasm of students. Students have a sense of belonging to an
organisation which is doing what it is preaching.

5 Discussion and Conclusions

The paper presents a new insight to the expression of sustainability in greening the
university by integrating students’ viewpoint. The development of sustainable
university practices in everyday activities forms new values and attitudes, which are
reflected in culture and behaviour of academic community. It changes students’
attitudes and influences pro-environmental behaviour.

Fig. 3 Students incentives to take part in green university activities (Mean, 5-point scale,
n = 311)
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Universities expect active students’ involvement in university greening activities
and it could happen, however students usually spend in university from 2 to
6 years. Therefore, actual information about university’s greening activities must be
regularly repeated in acceptable communication channels for students. Despite the
fact that the variety of community’s age in university could represent the whole
micro society, our newest students mostly belong to the first generation that has
never known any reality other than one that is facilitated by the Internet, mobile
devices, and social networking (Friedrich et al. 2011).

The aim of sustainable university is to see the campus as a living and
learning laboratory, based on Living lab approach. König and Evans (2013)
argue that a major challenge for universities involves negotiating the institutional
and disciplinary tensions between addressing applied sustainability challenges
and more traditional remit of universities to engage in blue skies research and
train ‘disciplined’ thinkers. It is argued that Living labs have the potential to
reconcile these tensions by integrating research, curricula, pedagogical method
and community engagement, offering new spaces for experiential learning in
diverse communities.

The research revealed the important role of teachers. Thirty per cent of students
participating in the survey confirmed that information and motivation on green
initiatives came from studies, despite the fact that 20 % of students have spent only
3–4 months at the university.

The economic benefit is one of the key incentives for students to participate in
green activities. For instance, less payment for living would be sufficient motivation
for students’ participation.

The survey has determined statistically significant relation between
pro-environmental behaviour dimensions at home and at university. For instance, if
student recycles at home, he or she recycles at university as well; if he or she saves
energy, then he or she saves water as well. That is why the first step in
pro-environmental behaviour is crucial. The more students’ personal values are
conservative, the more he or she is willing to participate in energy and water
reduction activities, the more satisfied life he or she lives, the better environmental
friendly he or she behaves.

With a view to achieve the best greening campus results, studies, research and
students’ involvement have to be integrated.

The scientific insights regarding the university’s sustainability as an institutional
transformation case/practice prescribes the necessity of further research. Additional
quantitative and, especially, qualitative studies coherent with organizational culture
issues are needed.
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A Comprehensive Sustainability Policy
at the School of Economics
and Business, Universidad de Chile

Francisca Sandoval, Beatriz Hasbún and Francisco García

You never change things by fighting the existing reality. To
change something, build a new model that makes the existing
model obsolete.

—R. Buckminster

Abstract
The training of professionals with ethical, social and sustainable values has
become a relevant focus of higher education institutions, because of different
events that transcend the acceptable limits of fair and respectful social interaction
with the environment. This paper presents the experience of the
social-environmental sustainability office, EcoFEN, of the School of Economics
and Business at University of Chile, which addresses the challenge of achieving
a Sustainable Campus by 2025. The work has been done systematically during
the period of 2007–2015, focusing the efforts on a policy of comprehensive
sustainability, which has 4 lines of action: research, teaching, extension and
management. In terms of teaching, the policy promotes the incorporation of
curricular activities with a focus on sustainability; at a management level, it
encourages changes in consumption practices of the institution; and at the
extension level, it encourages various activities with the university community
and sustainable entrepreneurs. One of the future challenges of the School is to
formalize a permanent line of research in sustainability. This paper might be
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useful for other campuses seeking to develop their own formative environment
that promotes sustainable and ethical training of professionals.

Keywords
Sustainable campus � Higher education � Education for sustainability

1 Introduction

Today we live in a world with large and unbalanced environmental and ecological
changes, which directly affects the lives of all beings inhabiting the ecosystem. The
factors of this crisis have gestated from the top predators of the ecosystem: human
beings and their actions. Human beings take opportunities for growth and create
unlimited needs with finite natural resources (Waas et al. 2010).

Local and global ecological crisis shows us that we should start a paradigm shift.
In this sense, conserving nature as an inexhaustible source of resources, where the
only argument is confidence in human progress and technological advances, has led
us to a great ecological crisis. To address this, the model of sustainable develop-
ment aims to develop greater environmental awareness, in order to impose limits on
the use of natural resources, necessary to protect the planet.

Humanity has the ability to make development, sustainable to ensure that it meets the needs
of the present without compromising the ability of future generations to meet their own
needs. The concept of sustainable development does imply limits - not absolute limits, but
limitations imposed by the present state of technology and social organization on envi-
ronmental resources and by the ability of the biosphere to absorb the effects of human
activities. (World Commission on Environment and Development 1987)

Universities, as organizations, are not exempt from contributing to achieving
sustainable development, and it has increasingly attracted the attention of educa-
tional institutions. One of the first signs of university’s commitment to sustainable
development, is The Talloires Declaration (1990) (Figueiró and Raufflet 2015). The
Talloires Conference gathered 31 university administrators worldwide and resulted
in The Talloires Declaration, a ten-point action plan for incorporating sustainability
and environmental literacy in teaching, research, operations and outreach at col-
leges and universities. Nowadays, it has been signed by over 350 university
presidents and chancellors in over 40 countries. In this sense, the Declaration of
Talloires was a starting point to several universities to begin to incorporate actions
to generate more sustainable campus, both in management and in terms of the
training given to their students, to form citizens committed to their environment and
to contribute generating knowledge on the subject.

In this context, “some suggest that higher education is currently experiencing a
swing-back, a return, to an original purpose of cultivating civic responsibility and
citizenship via a scholarship of engagement. Such movement would require insti-
tutions of higher education to model civic responsibility and engagement at the
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organizational level. It would also require that the universities’ roles of teaching
students and perpetuating knowledge through research need to be re-oriented or
expanded to contribute more explicitly to societal needs and challenges” (Stephens
and Graham 2010).

Shifting or re focusing Universities purpose to sustainable development is not an
easy task, because it aims to change the very culture of the university and its
members. This article present the systematization of a comprehensive sustainability
policy at the School of Economics and Business of Universidad de Chile, designed
to address the challenge of incorporating sustainability literacy in all the Univer-
sity’s main activities, through changes in the way we understand institutional
management, teaching, extension and research.

2 Sustainability in Chilean Higher Education

In Chile, since 2012, there is a Sustainable Campus Network, whose mission is to
enhance the efforts of the Higher Education Institutions (HEI’s) to consolidate the
practice of sustainability in all areas of their institutional activities. In total, it brings
15 Chilean institutions of higher education together. This network has enabled
universities to work together in promoting education for sustainability and orga-
nizing once a year a national conference where the best experts in the field are
brought into the country.

Aiming to formalize this growing interest, the Sustainable Campus Network
drafted the “Framework Protocol for Inter-cooperation: Sustainable Campus”,
covering two areas: education and campus management.

The Sustainable Campus Network is also running the Clean Production Agree-
ment: a soft environmental instrument in Chile, run by the National Cleaner Pro-
duction, that aims to promote clean production through productive development by
guiding and promoting efforts in sustainable management of campuses throughout
Chile (Red Campus Sustentable 2015). Universidad de Chile joined the The Clean
Production Agreement (APL), and specifically, the School of Economics and
Business.

2.1 Sustainability in Universidad de Chile

Universidad de Chile is the oldest university in the country, founded in 1842 and
one of the most prestigious HEI’s in Latin America. Currently, Universidad de
Chile is organized in 14 faculties, 4 interdisciplinary institutes and three disci-
plinary centers. In 2015, the University had an enrollment of more than 28,000
undergraduate students, distributed in 71 programs. The founding statute of the
University of Chile (Article 2, 2006), it states that the institution’s mission:
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The generation, development, integration and communication of knowledge in all areas of
knowledge and domains of culture, constitute the mission and the foundation of the activities
of the University, (…) The University assumes in pursuit of excellence in training people and
contribute to the spiritual and material development of the nation. It serves his mission
through the functions of teaching, research and development in science and technology,
humanities and the arts, and extension of knowledge and culture in all its breadth. (…) It is the
responsibility of the University to contribute to the development of cultural heritage and
national identity and the improvement of the educational system of the country.

Consistent with its mission, Universidad de Chile has expressed its commitment
to environmentally sustainable development by signing the “Declaration of Tal-
loires” (Senado Universitario 2012). The Sustainability Policy was approved in
2012, with the mission to lay the groundwork for a strategy that will help to
transform the university into a sustainable institution, reaching all four areas:
Extension, Teaching, Research and Management. It also drafts a definition of
sustainability in the academic curriculum:

Universidad de Chile defines sustainability as the aspiration of humanity to perpetuate their
existence and welfare of all life forms on the planet, considering cultural, environmental
and economic dimensions. From this perspective, it is understood that in the curriculum of
the University, sustainability must be present in the academic programs from their basic and
specific applications transversely. This was expressed by undertaking focused courses and /
or related to sustainability topics in each discipline themselves, in order to form citizens
with tools of systematic thinking, anticipation of future problems, environmental awareness
and understanding of the regulatory and environmental aspects, management strategies,
collaboration and interpersonal involvement with community profile, which will be vali-
dated within the competence of the academic programs of the University (University
Decree No. 34.852).

Thus, Universidad de Chile as a public institution, appropriates these guidelines
in order to develop tomorrow’s professionals and expertise values from a com-
prehensive perspective, where they can become active, socially responsible citizens,
and leading change processes.

3 Sustainability Policy at the School of Economics
and Business

HEI’s not only understood the importance of incorporating the issue of sustainable
development, but the fact that the world of business and politics is also looking to
that horizon. An example of this, is that in 2015, the agreement signed in COP 21 in
Paris stressed the importance of education, training, awareness and public partici-
pation, public access to information and cooperation at all levels in matters of
Climate Change. In that sense, a school of economics and business cannot be
oblivious to these issues.

In particular, at the School of Economics and Business (FEN) at Universidad de
Chile, created in 2009 an Office of Social Responsibility, oriented to articulate and
promote social responsibility within the educational community, linking the
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country’s needs with the work of the School and thus contributing to sustainable
human development.

Within this unit, is installed the project “ECOFEN for a Sustainable Campus”
(hereinafter ECOFEN), formed in April 2013, consolidating a long history of work
towards sustainability. Consistently, it’s purpose is to transform this school into a
leading Latin American level for 2025 Sustainable Campus (SC).

EcoFEN exists to address two key problems: at the macro level, the undeniable
local and global ecological crisis, and at a micro level, preparing the institution to
meet this new challenge. In fact, “EcoFEN for a Sustainable Campus” is a merger
between a student organization called EcoFEN, with an institutional organization
called Sustainable Campus. Therefore, today gathers initiatives related to sustain-
ability in FEN, uniting the work of students, teachers and staff.

The importance of achieving this transformation in FEN lies in the prestige of
the institution at a national and international level (INOMICS, 2013 America
Economía, 2013), and the level of influence that its graduates have in the various
spheres of power. Every year, more than 300 graduate professionals are graduated
and take over positions of high influence in both the public and private sectors.
As FEN is a living example of university sustainability becomes more likely that
the decisions of these professionals are sustainable not only economically, but also
environmentally and socially.

EcoFEN success is based on positioning and implementing sustainability ini-
tiatives in the daily life of the FEN. These allow the community to empathize,
understand and grasp the underlying concepts of sustainability that need to be
socialized today (Fig. 1).

These initiatives are part of the four lines of action of internationally recognized
Sustainable Campus: management, teaching, research and extension. Framed in this
conceptual system, EcoFEN has worked since 2013 strongly in this Lines of Action.

Fig. 1 EcoFEN, for a sustainable campus lines of action
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3.1 Line of Action in Management

EcoFEN seeks to transform the School of Economics and Business in a living
example of sustainability, from the efficient use of energy, water and paper, min-
imizing the carbon footprint, energy generation with NCRE (Non-Conventional
Renewable Energies), water treatment and reuse, integrated management waste,
among other components of an optimal and responsible management of the uni-
versity campus. Some of the projects implemented to change the educational
community habits are:

3.1.1 Promoting Bicycle Use
Promotes the use of alternative urban transportation, friendly to the environment
and healthy for the members of the university community. It started to be imple-
mented by 2014, with the installation of 120 bicycle parking spaces, a bike repair
station and delivering security locks. This project was a success, and today is
committed to expanding with 150 more parking spaces, since the use of this means
of transport has amassed within the community.

3.1.2 Carpooling
In the year 2013 the initiative was approved and began implementing a virtual
platform to promote carpooling, named “Aventones FEN”. In this platform, users
can indicate their daily routes and travel times, and the platform automatically
identifies someone who travels by car on the same route. Using the platform helps
to decongest the city, avoiding the emission of CO2, consuming less fuel, and
strengthen internal networks of the School.

3.1.3 Measuring Carbon Footprints
The comparative measurement of CO2 emissions was conducted in 2012, and has
been to this day an annual challenge. This measurement is based on the GHG
protocol, thus addressing direct sources like liquefied gas, indirect sources as
electricity, and a variety of others as attributable to paper, waste, recycling, trans-
port, among others (Fig. 2).

3.1.4 Energy Efficiency
Energy management has been approached from the communication of best prac-
tices for the efficient use of energy in the entire university community. This has
been part of a coordinated effort between different units of the school, which has
facilitated the development of complementary best practices, such as changing
lights to LED, air conditioning use policies, among other activities.

3.1.5 Recycling
The recycling of waste is a program that has been developed since 2008, together
with the association of public and private entities. It commits the university com-
munity in the separation of waste. The implications of sustainable waste
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management are a challenge we have taken as an educational institution with a
vocation for public service and interest in sustainable development, promoting a
university, responsible and aware of the impacts circular economy. Today in FEN,
cardboard, white paper, diaries, pet-1, clear bags and film, Tetra Pak, cans, toner
cartridges, ink, batteries, cell phones, electronics and peripherals are recycled. The

Fig. 2 CO2 per capita emission by institution. Source ECOFEN (2015)

Fig. 3 Total waste recycling measured in kilograms. Source ECOFEN (2015)
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recycling of waste has systematically increased since 2009, as shown in the graph
(Fig. 3).

3.2 Line of Action in Teaching

Along with changing the habits of the university community, ECOFEN considered
important the teaching of skill, attitudes and values to contribute in this way to
educate professionals who are able to deliver effective, efficient and sustainable
solutions and thus can contribute to achieving processes neutralize damage and
destruction caused by this environmental crisis. In that sense, we have raised the
following:

3.2.1 Social Responsibility as a Generic Competence
at Undergraduate Curricula

The School of Economics and Business has defined five common generic com-
petences for its three undergraduate programs. Among these, is the competence of
social responsibility, defined as:

It is the use of a set of criteria to anticipate the impacts and making professional decisions,
considering the responsibility of the various stakeholders of society and the balance of
economic, social and environmental development, both to understand the context of a
problem an organization or community and the development of ways of solution within the
framework of sustainable human development (FEN 2015).

In that sense, it is expected that the FEN graduates are able to make decisions
based on sustainability criteria, which means, as noted by the definition of the social
responsibility competence and its sub-competencies, the identification of stake-
holders and the consideration of different types of impact the decision-making
within a company, as defined in Table 1.

3.2.2 Ten Tips to Promote Sustainable Classrooms
In order to involve teachers in training for sustainability, we worked to develop Ten
Tips to Promote Sustainable Classrooms. The “Ten Tips” is a format, which

Table 1 Competence and sub-competencies definition

Competence Sub-competence Definition

Social
responsibility

Involvement of stakeholders Involve stakeholders, considering
their needs, interests and context, for
proposals and work actions

Integrated consideration of social,
economic and environmental
impacts in work proposals and
actions

Identify social, economic and
environmental impacts both during
diagnostic, performance and
projection of the effects of selected
measures

Source FEN (2015)
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corresponds to a short document that usually deliver recommendations to teachers
about their teaching practices.
The Sustainable Tips Are

1. Reduce consumption of paper: Avoid paper, send PDF print readings and/ or
encourage your students to get the texts with peers in higher years. If you
cannot avoid using paper, prefer recycled paper for printing and testing
guidelines, duplex and if possible, more than one sheet of paper per side.

2. Reuse materials at its disposal: Reuse is not only environmentally, by
lengthening the life cycle of objects, but also helps to save money. There are
different materials in the Faculty that can be reused, for example, if you need to
use flip charts in a session, use the informative posters that are no longer in use.

3. Recycle waste generated in classes: At the end of the class, ensure that you
and your students have all waste (beverage cans, plastic bottles, pieces of paper,
etc.) in the recycling centers available on FEN.

4. Avoid unnecessary consumption of electricity: Go up the blinds/curtains and
make the most of available natural light, turning off the electricity in the room.
Make sure the projector is turned on only if required for the class. Finally, when
it ends, turn off the light and projector.

5. Optimize the use of the air conditioning in the room: Control environment
helps improve concentration of students and reduces the consumption of
electricity. Avoid the constant change of the thermostat, turning on and turning
off the air conditioning. It is not only a waste of energy, but the temperature
changes can be harmful to your health and that of their students. Let stable
temperature at 20° if it is cold and 23° if it is hot. Close the windows if you use
the air conditioning.

6. Encourage peer or teamwork: Peer work or teamwork not only enhances the
learning of your students, allowing them to share different perspectives and
experiences, but decrease the amount of material needed to implement an
activity.

7. Encourage your students and learn about the carbon footprint: Look for
relevant information on the carbon footprint and the calculation thereof through
various free tools available online. Once students know the size of their foot-
print, you can implement various strategies for reducing and/or offsetting. We
invite you to join the NPS footprint measurement.

8. Encourage your students to prefer foods without unnecessary packaging:
Educate students about the importance of not producing unnecessary garbage in
the cafeteria asking the least amount of packaging, paper bags, napkins, etc.
Encourage your students to use reusable packaging.

9. Encourage the use of public transport or bicycles: Cars are a major source of
pollution in cities. The use of public transport or bicycles represents a significant
reduction in pollution of road congestion. In addition, transported by bicycle
promotes physical activation and consequently, the health of your students. If
you cannot use the above alternatives, share the vehicle with others during your
trip.
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10. Join the digital age: Ask your students to deliver tasks and assignments in
digital format, through email and/or virtual classroom platform. Also, perform
feedbacks digitally with the option to “check” available in Word. Avoid
printing work to correct them.

3.2.3 Study Cases for Sustainability
In business education, case study methodology is widely used by academics,
allowing students to learn based on experiences and real life situations, permitting
them to build their own learning in a context that approximates to their future job
performance. As part of the methodology of case studies, ECOFEN encourages that
the cases used by the faculty work on the issue of sustainability, asking students to
develop solutions that must incorporate the perspectives on the impacts, not only in
the economic, but also social and environmental. During 2016, the first pilot of this
initiative will be made.

3.2.4 Sustainability Courses for Undergraduate Students
EcoFEN is looking that FEN’s students recognize the seriousness and urgency of
the ecological crisis, and to acquire the skills needed to successfully confront the
various occupations. This is approached with the implementation of new courses
and incorporating themes related to existing courses.

Along with integrating sustainable development through generic competences
and the use of active methodologies in existing courses, we have been incorporating
into the course catalog of the School of Business and Economics, courses directly
associated with the issue of sustainability. In that sense, there are currently two
elective courses available to undergraduates who work the focus of ecology:
“Introduction to Ecology” and “Ecological Economics”

3.2.5 Social Internship
For the Business undergraduate program, the Social Internship is a mandatory
curricular activity, considered as a prerequisite for approving the basic cycle. In the
cases of Management Control and Accounting, students can for one of two ongoing
curricular activities, the Social Internship or a Skills Workshop. Some of the Social
Internship results are listed below:

• So far the number of students who have completed the Social Internship is 621
students between the fall semester 2013 and summer semester 2015.

• 93.7 % of students approved the Social Internship.
• 91 social organizations have received interns from the School of Economics and

Business. Of these, 75 organizations are currently active, which means that have
received students, at least in two consecutive semesters.

• Both student self-assessment, and supervisor’s evaluation, are satisfactory.
Overall, students evaluate themselves on average with a 6.5, while their
supervisors evaluated them with a 6.4. (In a scale from 1 to 7, being 7 the
highest score)
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3.3 Line of Action in Extension

Extension initiatives have facilitated involvement, integration and empowerment of
student volunteers, social practitioners, staff and teachers, executing projects of
their interests, such as:

3.3.1 Awareness Campaigns and Environmental Education
for the Community

An active, informed and aware community is needed to develop projects in the area
of sustainability. Ongoing training with digital campaigns, interventions in public
spaces is the way we have approached this challenge. The topics are varied, such as
recycling, energy efficiency, water efficiency, healthy eating.

3.3.2 Thematic Inter-schools Sustainable Weeks
The efforts of the School of Economics and Business require partnerships with
other schools of the University of Chile. Thus, joint activities have been conducted
with the School of Agricultural Sciences, Forestry and Conservation, Veterinary
and Animal Sciences, Physical Sciences and Mathematics, Social Sciences.

The week of sustainability was one of the activities developed in conjunction
with the different schools, where relevant activities were conducted at each of the
entities: urban planning and sustainability, energy and water resources and common
interventions, urban pollution and health workshops orchard footprint measure-
ment, among others.

Another activity held together is the “Bike Week”, where the use of this
transportation was promoted within the schools, and communication roads between
schools were created as a result of the activity.

3.3.3 “El Mercadito” (The Little Market)
It is a fair of sustainable enterprises, open for the sale of products and the transfer of
experiences of entrepreneurs to the university community, where we seek to
encourage citizen participation spaces, the social economy, and creating environ-
mental awareness. There is urgency to position businesses, products and/or ser-
vices, as organizations with explicit responsibilities, analyzed and developed from
their different angles and not just from the economic gains. Thus, that is what “The
Little Market” promotes, a culture of entrepreneurship and sustainable education, an
experience that helps to identify the balance between social, economic and envi-
ronmental impacts; and finally promote initiatives of fair trade.

3.4 Line of Action in Research

EcoFEN research seeks to develop a contributions leading to the resolution of the
challenge of sustainability, both in terms of title seminars, professional research and
studies conducted by the unit.
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3.4.1 Sustainable Development Index in Conjunction
with the FEN and Acción RSE

The Sustainable Development Index (IDS) was calculated by FEN Academics in
collaboration with Acción RSE. Is based on 10 million possible forms of asses the
development of each country, ultimately trying this concept as a probabilistic
object. It considers different ways of assuming the substitution or complementary
between different dimensions of development, and presents each case separately.
Ultimately, this research contributes to answering if possible, beyond the structure
you set, say something about the levels and dynamics of sustainable development in
different countries (Leiva et al. 2013).

3.4.2 Research Carried Out by Students and ECOFEN Volunteers
EcoFEN also promotes students to get involved in sustainability research projects.
As until 2015, two major research projects were developed by students and
volunteers.

Research: “Estimating the health costs of pollution by particulate matter in
Chile” This paper seeks to identify the sources of particulate matter in Chile are
and to estimate the economic health costs for Chilean society to have contaminated
air. Through probabilistic functions, the number of cases of mortality and morbidity
associated with particulate contamination is estimated. The results indicate that air
pollution from PM10 has a considerable effect on the health, productivity and
quality of life of people, bringing with it significant economic losses. In this sense,
it is essential for regular Chilean society and oversee the actions that contribute to
pollution, so as to improve the quality of life of Chileans and reduce costs asso-
ciated with it.

Research: FEN Carbon Footprint Report 2012, 2013, 2014 Annual Compar-
isons of GHG Emissions The report consolidates all previous work on measuring
carbon footprint for the years 2012, 2013 and 2014 applied via the GHG Protocol
methodology. Corrected data and methodologies in obtaining information in order
to reach a concluding analysis of how power has advanced through the years and
still the essence of the methodology proposed from the beginning and to guarantee
the essence of the method.

This seeks to correctly identify in which area the emission level is higher and
which less. In conjunction with this consistency is achieved where it is really
important to implement policies to reduce greenhouse gases that affect the overall
footprint of this organization.
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4 Conclusions: Implementing Sustainability
in an Economics and Business School

After three years of existence of EcoFEN, and the Sustainable Campus project, it is
important to perform exercises systematization and reflection on the achievements
and opportunities for improvement to address the challenge of creating greater
environmental awareness as an educational community.

In that sense, one of the first thoughts that arises is that one of the positive
aspects of the teaching line of action is the existence of the social responsibility
competence, whose definition is based on sustainable human development, that has
largely not been achieved by other experiences, but “few competences focus on the
concept of SD, but many competences include partial elements of SD. Competences
for SD are linked More Often With ethical and moral attitudes, and less Frequently
With orientation system, future orientation, and action skills.” (Lambrechts et al.
2013)

Also, another positive aspect of the experience is the existence of a social
internship. This is relevant, since most work-related experiences of sustainability in
higher education focus on specific activities, but fails to connect them with the
design of a course or a program (Figueiró and Raufflet 2015; Lozano et al. 2013).

Despite this, we have as challenge to measure the percentage of students
achieving the expected standard of the Social Responsibility Competence that
participated in a Social Internship or SD Courses. This has relevance not only in
terms of ensuring the quality of education provided to our students, but could also
make a contribution to other schools that are on this path, whereas according to the
review by Figueiró and Raufflet (2015) no article in this paper reviewed aimed to
contribute to assessing of both advancement of sustainability in management
education as well as the assessment of learning.

Also, to carry out this type of initiative, it has-been crucial to work with the
university community, especially students, in terms of the social inclusion interns
and volunteers. Incorporating logical and sustainable habits, you cannot do without
a participatory process of the community so that the results are permanent in time
and point to a change in the institutional culture (Disterheft et al. 2015).

Accordingly with the systematization of actions and initiatives to promote SD,
our biggest challenge is also clear: although we have made progress in terms of the
line of action in research, one of our future challenges is to formalize a permanent
line of research in sustainability in the School of Economics and Business
Universidad de Chile, on the understanding “the urgent need for sustainable
development and the importance of research in this process, universities and their
Researchers bear the major moral and responsibility to contribute to their research
to sustainable development. They should consider this, moreover responsibility as a
full part of the academic mission and not merely as an add on” (Waas et al. 2010)
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To do this, we consider an advance that the Management Department has
founded 2015 Sustainability Observatory, which has associated academics inter-
ested in these issues. In that sense, a close link to the Observatory could help us
promote a permanent line of research in sustainability and more academic interest.
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Abstract
The University of São Paulo/Brazil created in 2012 the Superintendence of
Environmental Management (SGA-USP) aimed at linking existing actions and
the construction of sustainability at the University. Faced with this challenge, the
SGA invested efforts in the Project “environmental education of USP’s technical
and administrative staff”, developed in order to provide insights that could allow
the university’s employees to expand their vision, perception and analysis of
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their current status and entertain possibilities of socio-environmental interven-
tion on their work and interaction spaces and thereby internalize sustainability in
university management. The methodological framework of participatory-action-
research in environmental education (EE) was adopted in the development of
this initiative, with what’s called the capillarity architecture system, through
educating collectives called “PAP”, level 1–4. The first project cycle was
developed from March 2013 to October 2015 and involved about 2500
employees of all campuses of USP. The aim of this work is to present general
results of this project as well as to discuss its challenges and potential in the
training of civil servants focused on social-environmental sustainability. Those
involved in the process include: 22 PAP1, who formed the project’s managing
group; 92 PAP2 who offered 31 courses to PAPs3; 533 PAP3 that promoted
127 interventions for 1853 PAP4 in different levels of content and workload (8–
130 h of classroom training and monitored practice). This process brings
contributions to the University environmental management, especially in
community outreach; providing differentiated learning because of the require-
ment of practical interventions by all participants. It is expected that participation
in this first cycle of environmental education leads to the effective participation
of those employees in the university’s environmental policies, which are under
construction under SGA’s leadership.

Keywords
Sustainability at HEI � Environmental education � Participatory approaches

1 Introduction

Environmental education is considered a fundamental principle for achieving sus-
tainability in higher education institutions (HEI). The University plays a key role in
this process by creating a socio-environmental agenda that permeates its structures,
its daily activities and the development of its internal community, becoming thus an
example for society (Tilbury 2011; Sudan et al. 2015).

In the early 21st century the “ACES project”, a network of eleven universities
from Latin America and Europe, started a large curricular greening process, aimed
at sharing experiences from the “Programa de Ambientalización Curricular de los
Estudios Superiores: diseño de intervenciones y análisis del proceso” (Environ-
mental greening in higher education: intervention design and analysis of the pro-
cess), financed by the European Union (ACES 2003). According to Ciurana and
Leal Filho (2006), the ACES model provided innovative methodology that offers
subsidies to processes of sustainability building in higher education. Those authors
emphasize that, in order to achieve change in social habits, educational change that
is lifelong and in all levels of education is needed.
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A study developed by Brandli et al. (2015), presents a discussion about the main
challenges facing the implementation of sustainability in Brazilian universities.
They identified basically that the universities don’t have institutionalized sustain-
ability programs; they don’t have programs to motivate their own teachers, students
and staff; there’s a lack of interest and knowledge about the subject; and usually the
teaching, research and university management activities do not give priority to
sustainability in their actions. The same authors point to the pre-conditions which
are important for implementing sustainability: (i) investment in infrastructure;
(ii) understanding the financial and environmental benefits of sustainability;
(iii) that universities hold sustainability as an institutional commitment; (iv) that
they provide staff education and training; (v) to involve all the university and
outside community in a playful manner; (vi) that the State promotes public policies
geared to the universities.

For Disterheft et al. (2015) there is a great number of papers about implementing
sustainability in higher education institutions, but few of them investigate partici-
patory approaches or use qualitative research. Their research suggests that partic-
ipatory approaches aimed at the implementation of sustainability at higher
education institutions (HEI) should consider, among other aspects, especially the
level of participation, the group’s composition, the appreciation of critical thinking,
the exchange of experience and generation of new knowledge.

The incorporation of the social-environmental dimension should be present in all
areas of the University and echo in the learning-teaching dimension so that the
theories and practices established in it are not simply transmitted but built from
traditional and scientific knowledge, individual and collective experiences (Freire
2013, p. 74).

Being the University a privileged space and having a great responsibility in the
formation of professionals and the production of knowledge, it is its duty to develop
processes that meet all of its activities. These activities include teaching, research,
outreach and management (RUPEA 2007), aiming at the construction of “social
values, knowledge, skills, attitudes and abilities” (Pavesi et al. 2006, p. 2) and can
be geared towards sustainability at the University.

It is expected that universities start the greening process, with the incorporation
of “environmental knowledge” in academic practices, leading to the construction of
an “environmental rationality” of the institution and in its community (Leff 2007).
Incorporating environmental education at the University, through permanent and
continuous educational processes may contribute to: (i) educate the institution itself,
so that it incorporates environmental issues in its daily life and in all its activities;
(ii) collaborate with the elaboration of environmental education public policy for
society (Sorrentino et al. 2011, p. 21).

The University of São Paulo (USP), a community of about 120,000 people
spread across multiple campuses in the capital and in the State of São Paulo
(Brazil), plays an important role in advancing teaching, research and outreach
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projects in Brazil. Its actions have insertions in other institutions and inspire models
of social action.

In 2012, the USP created the Superintendence of Environmental Management
(SGA-USP acronym in Portuguese) which aims to articulate the various outreach,
research, teaching and management initiatives in the environmental field and seek
sustainability for the University itself (USP 2016). In 2013, the SGA-USP started
an employee environmental education process, having as partner the USP School of
Management, which is linked to the University’s administration. It has also
received support from local campuses administrative offices and units of seven USP
campuses: the cities of Bauru, Lorena, Piracicaba, Pirassununga, Ribeirão Preto,
São Carlos and São Paulo (Meira et al. 2014; Sudan et al. 2015).

The “Environmental Education of USP’s technical and administrative staff” has
amongst its aims providing theoretical and practical repertoires so that USP’s
employees may expand their vision, perception and analysis of their current status
and entertain possibilities of socio-environmental intervention on their work and
interaction spaces.

The aim of this paper is to present and discuss the main results of the educational
process and the implications of this study in the implementation of
socio-environmental sustainability at the University. The challenges and potential
in the education of civil servants focused on socio-environmental sustainability will
be discussed, which may contribute to other universities who are following the
same path.

2 The Employees’ Environmental Education Process
and Methodological Aspects

The SGA-USP understands that the entire university community should participate
in building a sustainable university and thus has promoted several initiatives in this
regard. In the environmental education mentioned above the technical and
administrative staff was initially chosen, seeking to promote the internalization of
the principles of sustainability in the university management. This public, coming
from seven USP campuses, consists of approximately 16,000 employees from
diverse sectors and working areas.

Seeking to involve all this target group in the development of the project the
methodological framework of participatory-action-research in environmental edu-
cation was adopted, with the capillary system and the action of collectives of
environmental educators called “PAPs”—people who learn by participating,
inspired by a federal public policy started in Brazil in 2005 aimed at the formation
of environmental educators (Brasil 2006).

Each PAP (the acronym in Portuguese is used in its original form in this article
because of its resonance) involved in the process had access to:
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• Conceptual Repertoire—involving the treatment of a range of information in
four modules: (a) socio-environmental crisis and sustainability, (b) environ-
mental management, (c) educommunication1 and (d) environmental education;

• Situational Repertoire—learning to conduct participatory environmental diag-
noses in their units and,

• Operating Repertoire—since each PAP has to develop a sustainable educating
practice in the workplace, bringing positive impacts on education and university
management (Sudan et al. 2013).

The educational process’ capillarity system (Fig. 1) is something unique in
Brazilian universities, given its degree of demand in protagonism from the
employees and of the rooting of environmental education in the institution.

The Superintendent of Environmental Management [SGA-USP] and the Group for
Research and Studies on Environmental Education were included in the capillary network

Fig. 1 Schematic representation of the capillary architecture of the Project “Environmental
education of USP’s technical and administrative staff” of USP/Brazil (Sudan et al. 2013)

1Educommunication means linking education with communication by the creation of communi-
cation materials in various formats with educational purposes, such as radio or television programs
or newspapers.
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as a PAP-1 collective educator (25 people), playing the role of developing the
political-pedagogical project and creating and monitoring (on-site and at a distance) a group
of agents and commission members, the PAP-2s (135 people). The latter are committed to
teaching courses at their workplace to PAP-3s (4590 people), and the PAP-3s are in turn
committed to developing educational action connected to environmental management, and
involving other public workers (the PAP-4s), implementing the education of a total of
17,000 people with different levels of knowledge regarding the environment (Sudan et al.
2013; p. 3).

In March 2013, the SGA’s technical team took over the executive coordination
of the project, moderating meetings of Group for Research and Studies on Envi-
ronmental Education, with experts invited from inside the institution.

This Group had the mission of collaborating in the proposal’s design and
assisting in the coordination and implementation of the project on the USP cam-
puses. At each campus a support team, including culture and extension scholarship
—receiving students and internships funded by the proponent agency was created.
To support SGA’s technical staff in coordinating actions some temporary contracts
for educational services were signed, for a period of three months, as follows: 2
educators on the Pirassununga campus; an educator in Ribeirão Preto; 2 educators
in São Carlos and two educators in Piracicaba.

Throughout the project’s development, several professors from all campuses
were involved as coordinators of the educational process, as project mentors or even
as guest speakers called upon to present and discuss together with the employees
topics relevant to sustainability (Sudan et al. 2013).

2.1 Composition and Activities of the PAP1 Group

This Group was formed upon a SGA-USP invitation in March 2013. Taking into
consideration the expertise in the socia-environmental area, some professors and
technicians from the USP campuses were invited to compose the Group for
Research and Studies on Environmental Education, responsible for coordinating the
development of the proposal for the social-environmental education of USP
employees. Between March 2013 and February 2015, the Group met about 30 times
to plan, evaluate and enable the project’s activities, receiving certification of 200 h
by SGA-USP and USP School of Management for their performance.

During this period, the PAP1 developed some actions aimed at institutional
articulation that would enable the project’s development on campuses such as:

• Presentation of the educational project at the university’s decision-making
spheres, in management councils (directors and campuses’ mayors) in Bauru
(Nov 14, 2013), Pirassununga (Sept 16, 2013), São Carlos (Oct 17, 2013),
Ribeirão Preto (Dec 04, 2013) and Piracicaba (Oct 17, 2013).

• Handling communications with the units’ heads and directors asking them to
nominate/select the PAP2 (professionals experienced in the environmental area)
on campuses.
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• Organization and follow-up of the meetings with the new PAPs on campuses
and two meetings among various campuses.

• Setting mentoring of the PAP2 projects.

Eight extension fellows, six interns and five educators were hired to work on the
project and support PAP1 in their own campuses.

2.2 Composition and Activities of the PAP2 Group

The PAP2 group was formed according to the experience in the socio-
environmental area. To this end, PAP1 and campuses’ leaders appointed around
150 employees that had already coordinated or coordinate commissions related to
the environment (waste management, disease vectors, environmental ethics, and
work safety, among others already established in the university) and/or work as
professionals specialized in worker safety, waste management, environmental
education on the campuses. After getting the approval of their superiors the
employees were invited to learn more about the project and join the proposal with a
formal enrollment.

Between December 2013 and June 2015, the PAP2 gathered to plan, evaluate
and enable the project’s activities, receiving certification of 130 h by SGA-USP and
USP School of Management for their performance.

During this period, the PAP2 participated in various training activities, such as:

(A) Reports, plans and communications elaboration

• Filling forms of declaration of interest and registration of PAP2, containing
data such as name, function, interest in the socio-environmental theme and
the course.

• Data logging in the PAP2 model monitoredactivity practice Form con-
taining description of activities, workload etc.

• Execution and data registration of preliminary socio-environmental diag-
nosis containing key issues, initiatives, potential, campus gaps in the
environmental area.

• Participation and preparation of reports from the Pirassununga meetings of
2013 and 2014 (see item B);

• Partial evaluation of project development and formations among various
campuses;

• Development of posters (37 in total) presented in event among various
campuses, related to the projects these PAP2 would develop with the
PAP3;

• Preparation of the social-environmental educational intervention plan
drawn up by the PAP2 with support from tutors (PAP1 and other faculty)
on campuses.
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(B) PAP2’s educational process

After one year of participation in educational meetings, the PAP2 started
developing educational interventions (that would be carried on with PAP3
employees) working in sub-groups. Those sub-groups were organized based on
affinity for a theme or because participants could develop their intervention in the
same unit. The PAP2 were tutored by PAP1 at this stage. The tutoring occurred
both in private meetings, when initial intervention ideas where discussed, further
reading materials were proposed and review of the courses’ plans were performed;
or in group meetings involving participants from various campuses, through
activities in which the PAP2 wrote and reported their initial ideas for their projects,
shared experiences and heard suggestions from colleagues. Each project was
reviewed considering the repertoires provided in the Project: conceptual, situational
and operational, besides the existence of adequate theoretical support.

Regular classes with the PAP2 on each campus of origin occurred during the
whole educational process, comprised of 40 h of classes, including 18 h of lectures
and participatory experiences addressing contents of participatory methodologies,
environmental mapping, environmental management, educommunication and study
seminars.

Group meetings involving PAP2 from various campuses PAP2 were also
organized, lasting 20 h each, in December 2013 and December 2014, discussing the
subjects of civilization crisis and sustainability, climate change, cultural industry
and consumerism, public policy, good sustainability practices in universities and
the basis of environmental education. The topics were presented and discussed in
different ways such as lectures by experts from USP and other higher education
institutions and round tables, culture activities and art education. The meetings
allowed the establishment of relationships among various campuses and produced
rich experiences to participants and motivation for facing similar issues and ini-
tiatives between the USP campuses.

At this event (Dec/2014) 37 posters of the PAP2 with the plans for the courses
that they prepared for the PAP3 were presented (Table 1).

Besides the traditional in-person classes the PAP2 conducted practical monitored
activities with a 60-h workload, such as assigned readings; conducting preliminary
social-environmental diagnosis in the units; mentoring meetings, preparation for the
intervention with the PAP3, resulting in 31 courses effectively conducted with the
PAP3 (of the 37 initial proposals, as some courses were merged), as shown in
Table 1.

2.3 Composition and Activities of the PAP3 Group

This group was formed in March 2015. The process of staff participation occurred
through online subscription on the project site. Each PAP3 could choose the course
of greater interest. We chose not to assign employees to specific courses, but rather
leave enrollment open, offering large numbers of spots so participants could pick
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Table 1 List of the posters’ themes prepared by the PAP2 showing the course plans prepared for
the PAP3

Themes Course title Campus

Water 1 Water: shortage risk Ribeirão
Preto

Water and waste 2 Water and waste in the formation of an
environmental identity of USP Luiz de
Queiroz campus staff

Piracicaba

Consumption 3 Sustainable purchases: reflections on the
acquisitions of goods and services with
PUSP-RP technical and administrative staff

Ribeirão
Preto

4 Education for sustainable consumption and
waste management at the USP São Carlos
campus units EESC, ICMC, CDCC and PUSP

São Carlos

5 Education for sustainable consumption and
waste management at the USP São Carlos
campus units DTI, IAU, IFSC, IQSC

São Carlos

6 Consuming at the USP São Paulo

Educommunication 7 Video—reflection and environmental action Ribeirão
Preto

Environmental
management and
education

8 Educommunication for environmental
sustainability at the USP São Carlos campus

São Carlos

9 Continuing environmental education in the
formation of the campus Luiz de Queiroz/USP
staff: “Education for sustainability”

Piracicaba

10 Educating for change: The environmental
scenario in the USP Bauru campus

Bauru

11 Participant-action-research: a sustainable look
at water, energy and physical space on the
USP Bauru campus

Bauru

12 An awakening to social and environmental
aspects of staff’s day-to-day…

Piracicaba

13 Ecological trails—an environmental outlook
on the Pirassununga campus

Pirassununga

14 “Sustentare Course”: the value of a sustainable
environment today and tomorrow. PAP3—
SGA—USP project

Ribeirão
Preto

15 Pathways to a Sustainable University Ribeirão
Preto

16 Education in sustainability for the reflection
and action of FCFRP/USP staff

Ribeirão
Preto

17 The “reform of thinking” as a way of raising
awareness and sensibilization in
environmental education

São Paulo

18 Awareness and sensitivity—art and
educommunication for sustainability

São Paulo

19 Sensitization to belonging to USP as a
stimulus for action on sustainability and
environmental education

São Paulo

(continued)
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and choose the courses. Their enrollment had to be acknowledged and authorized
by their immediate superiors. This procedure was adopted so that the employee
could participate in the courses during working hours with institutional support.

Between March 2015 and June 2015, PAP3 participated in 20 h of classroom
training involving the various socio-environmental issues listed in Table 1, through
lectures, technical visits, group dynamics, developed by PAP2 and experts invited
from the institution, including professors.

The PAP3 had 12 h available to plan and prepare an intervention plan for the
PAP4, under the mentoring of the PAP2.

The PAP3 conducted 8 h of educational interventions with other groups called
PAP4, following the same principles.

PAP3 have been certified by the USP School Management for 40 h of work.

Table 1 (continued)

Themes Course title Campus

Laboratories 20 Sustainability at campus “Luiz de Queiroz”
laboratories

Piracicaba

Mobility 21 Reflecting on mobility in the USP-São Carlos
Campus 1: alternative routes and new paths

São Carlos

Pollution 22 Pesticides: uses and hazards to health and to
the environment

Ribeirão
Preto

23 Environmental pollution: what does this have
to do with me?

São Paulo

Residue 24 Reagents bank Ribeirão
Preto

25 Reject yes, residue no! Lorena

26 Clean environment, living environment São Paulo

27 Chemical residue management at the
Pirassununga campus: Information,
Identification, Storage and Disposal

Pirassununga

28 Socio-environmental participation in waste
management through the treatment of
fluorescent lamps and electro electronics
exemplification

São Paulo

Sustainability in
administration

29 Sustainability’s role in the administration field
—“Luiz de Queiroz” campus

Piracicaba

30 Sustainable leadership education—rational use
of paper at the Pirassununga campus

Pirassununga

Land use 31 Mapping of the weaknesses and potential of
the USP São Carlos campus 2 natural areas

São Carlos

32 Building the future—sustainable buildings São Carlos

33 Land use and occupation on “areas 1 and 2”
São Carlos campus

São Carlos
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2.4 Composition of the PAP4 Group

From June 2015 to October 2015, educational activities for PAP4 groups were
developed. Participation in this group was available through direct enrollment with
PAP3 or at the time of the activity. A total of 120 environmental educational
interventions in all campuses of the USP were developed.

Most interventions have involved practical activities, videos exhibition and
debate, technical visits, conversation circles, among other educational activities,
that led stakeholders to reflect on the importance of sustainability at the university.

These participants have been certified 2–8 h of activity by the USP School
Management. Each PAP4 could participate in as many interventions as desired, as
long as authorized by their immediate superiors.

2.5 Communication

The communication of the project was organized in view of its educational
dimension, guided by the goal of contributing to a change of organizational culture
from socio-environmental values (Sudan et al. 2015) and to serve society as a
reference by their actions and example.

During the training process various communication channels with the staff
participating in the project and the USP community have been developed, among
which we would like to highlight:

• Disclosure of the initiative in the USP media;
• Production of a release video by SGA: https://www.youtube.com/watch?v=

GVcomAhrskQ
• Production of a release video by IPTV: https://www.youtube.com/watch?v=Eh_

CcxnZIbg
• Visual identity development and website the Project “environmental education

of USP’s technical and administrative staff”: www.educacao.sga.usp.br
• The opening and maintenance of a Digital Interaction Platform for participants:

in January 2014 the Moodle platform was established, in order to enhance the
communication process of the project, facilitating the availability of materials,
dissemination of issues related to the Project and, besides that, to be used as a
tool for any future demands of Online/Distance Education.

The Group for Research and Studies on Environmental Education also devel-
oped a plan to build the visual identity of the project producing a logo (Fig. 2) and
subsequently developing a digital platform to host the actions and media of the
training process. The logo development involved the proposition of several versions
considering some criteria for their production such as: “something that could
express team spirit”, “that did not involve the traditional trees used in environ-
mental education”, that brought the idea of “people”, “of capillarity”, “of an hor-
izontal multiplier process”, “of education”. The design’s image, which refers to the

Environmental Education in University Management … 379

ferbrando@ffclrp.usp.br

https://www.youtube.com/watch?v=GVcomAhrskQ
https://www.youtube.com/watch?v=GVcomAhrskQ
https://www.youtube.com/watch%3fv%3dEh_CcxnZIbg
https://www.youtube.com/watch%3fv%3dEh_CcxnZIbg
http://www.educacao.sga.usp.br


shape of a mandala, a flower or stained glass was inspired by the design of the
diagram (Fig. 1) and brings together concepts such as group of people, diversity,
internships, integration, development, capillarity, growth and propagation (Marti-
rani et al. 2015).

2.6 Project Evaluation

Seeking a better understanding of the socio-environmental training of USP
employees, from the perspective of members of various groups of PAPs some
evaluative documents were organized, as follows:

• PAP2 were asked to evaluate the two Pirassununga events (Dec, 2013 and Dec,
2014); the project (partial evaluation, answered by PAP2 in Dec, 2014, in the
format of an individual questionnaire); partial assessments of specific activities
in each campus; online individual final assessment (Google doc form)

• PAP1 filled individual evaluations offered during a group meeting (August 13,
2015, Pirassununga campus);

Analyses of these assessments are still ongoing.

3 Results and Discussion

Considering the conceptual, situational and operational repertoires, as well as the
capillarity method shown above, the data discussed below is the result of both
quantitative and qualitative analysis of activities, which took place in a dynamic
way, in concrete situations in the participating staff’s workplaces.

Fig. 2 Logo of the project
“environmental education of
USP’s technical and
administrative staff”
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Between 2013 and 2015, the Project “environmental education of USP’s tech-
nical and administrative staff” involved about 2500 employees of all USP cam-
puses. Some data from this first cycle will be presented and discussed below
considering the educational process and the work of the four groups/levels of PAPs
(PAP1-PAP4), the strategies and actions triggered and necessary for the develop-
ment of the process as well as a general evaluation of its development.

(A) Involved in the process: 22 PAP1, who formed the steering group of the
project; 92 PAP2 who conducted courses to PAP3; 533 PAP3 that promoted
interventions for 1853 PAP4 in different levels of content and workload (8–
130 h of classroom training and monitored practice). Several institutional
linkages were carried out with the leaders and some integration bodies,
including the authorization of participant involvement by their superiors.

(B) Promotion of courses on socio-environment: 31 classroom courses of short
duration (40 h) were promoted simultaneously by the PAP2 on campuses, in
the first half of 2015.

(C) Socio-environmental practices in each campus: 127 simultaneous education
and environmental management activities on campuses were offered to PAP4
(from June to October 2015).

(D) Publications, educational materials and visual productions: In addition to
the website and the virtual platform, the organization of a written, bilingual
publication, is under way in order to disseminate the experience and results of
the process.

The “environmental education of USP’s technical and administrative staff”
Project first cycle of activities was concluded at the end of 2015. This process lasted
more than two years (March 2013–December 2015) and its continuation is in the
process of being evaluated and improved.

Throughout the process it was possible to raise, together with the groups
involved, in particular the PAP2 group, a list of some needs and difficulties that
need to be addressed to improve the process, such as:

• The need for a deeper understanding of some of environmental education and
environmental management concepts;

• Insecurity of PAP2 in the development and promotion of courses;
• Greater support to the actions of PAP in some units;
• Difficulty of overcoming traditional models of education;
• Being able to keep participants engaged until the end of the process (some of the

participants withdrew due to a variety of motivations and to the voluntary
resignation plan of the university, promoted during the project implementation
period);

• Lack of infrastructure and funding for the implementation of some planned
actions.
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As major advances, we can list:

• Overcoming the PAP2 expectation of having to execute projects that came
“pre-set” (by the PAP1) to solve their local problems,

• Increased sense of belonging to the university community;
• Theoretical deepening that enabled changes on the outlook on the relationships

between human beings and the environment;
• Among the learning identified by the participants stands out specific knowledge

about the social context—on the participating subjects, their personalities, ide-
als, values, characteristics and relationships—as well as the organizational
structure of the University and its internal dynamics.

• Among the scientific-academic knowledge are those related to the different
contents addressed in the process, related to environmental management, edu-
cation, society, culture, psychology and social action;

• Conciliation between academic research activity and the process of environ-
mental education;

• Involvement of employees from various functions and leadership positions;
• Recognition by the university community of the importance of this process’

continuity (Sudan et al. 2015).

As this educational process is under way, the country goes through a recession
period and the USP suffers structural changes, so it is important to register the
continuity of many USP employees involvement with this theme. There are signs of
a commitment to environmental issues, which can be observed in the interest in the
classes offered, in participation and decision making processes related to the uni-
versity’s search for socio-environmental sustainability.

The involvement and participation of employees at the university’s conservation
actions, promotion of educational courses, socio-environmental practices and the
ensuing publications offers a counterpoint to alienation and distancing to the care of
the common good, which are essential to achieving socio-environmental
sustainability.

The participation of the USP in national and international networks has shown
the importance of sharing innovative experiences such as the ones related in this
paper, that can stimulate other experiences of enhancement of the educational and
environmentalist “doing” of higher education institutions.

4 Final Considerations

This process brings contributions to environmental education in university man-
agement by providing differentiated learning due to the requirement of practical
interventions by all participants, expanding the integration between staff and
knowledge of the functioning of environmental management at the university.
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The capillarity system allowed expanding the network of participants, mainly at
levels 1, 2 and 3. It is noteworthy that the employees that went through the training
process, according to PAP1 perception, have sought to engage in commissions and
activities related to environmental issues, showing a greater depth in their discus-
sions and in the preparation and implementation of sustainability initiatives at the
university. Therefore, it is expected that these employees will have an effective
participation of in the USP Environmental Policies that are under construction.

The environmental education process constituted an innovative and challenging
experience within the Brazilian Universities, mainly for its participatory dimension,
of empowerment and autonomy of those involved.

The training at different levels of involvement and workload brought direct
contributions to the environmental management of USP, with interventions in
University structures.

Among the main actions aimed at environmental management of the university
community, we highlight the recovery of campus areas with replanting seedlings in
devastated places; rescue of the nature trails in the campuses; training on the use of
agricultural inputs; pilot project development for reuse of water; implementation of
a rainwater collection system; deployment of an air conditioning water reuse sys-
tem; pilot system of evaluation of chemical reagents and laboratory materials bank;
actions to improve the management of electronic waste; awareness of better use of
cleaning products and reagents; contribution to organizational and operational
changes in the sectors and departments; training and certification laboratory, as well
as general awareness for the development of actions for green purchasing, sus-
tainable mobility etc.

In addition to direct contributions to the environmental management of the
campus, it was found that the biggest gain was the involvement and connectedness
of staff and educating processes shared by them and the construction of autonomy
with respect to activities and discussions on topics of environmental education.

It is expected that this process, coupled with the USP Environmental Policies
that were developed by the SGA-USP, can contribute to the internalization of
environmental sustainability at University.
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A Peer-to-Peer Approach to Evaluation
and Continual Improvement
of Sustainability Management Systems
at Higher Education Institutions
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Abstract
Background Up to now, quality and environmental management systems are
usually evaluated by means of an internal and external audit. Although auditors
are expected to have certain competencies, such personal attributes, expertise,
experience and skills, the audits typically end up in a costly and bureaucratic
exercise. The possibility of making use of the wisdom, tacit knowledge and the
critical views of practitioners, i.e. sharing best practices, asking
thought-provoking questions and providing support for each other based on a
common professional experience, is mostly not a specific aspect of an auditing
procedure. Objective To provide a concept to sustainability managers at Higher
Education Institutions focussing on collegial dialogue by peer-to-peer audits The
focus is not limited to external, evidence-based performance assessment but pays
attention particularly to improvement and organisational learning by proving a
framework for collegial dialogue under peers. Methods The concept was derived
from a literature review and is a result of a joined project work based on several
years of professional experience in the field of environmental management
systems and sustainability. Results The paper characterizes peer-audits and
provides detailed guidance on quality requirements, organisation and coordina-
tion as well as how a peer-review audit programme could be conducted within a
3-step approach.
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1 Introduction

1.1 Towards True Sustainability of Universities

There is a lively discussion about the role of universities in sustainable develop-
ment, about education for sustainability and sustainable campus management for
more than 20 years now. Impressively, more than 600 global HEI have committed
them towards sustainability (Leal 2011). Activities mostly focus on campus oper-
ations, i.e. reducing environmental impacts at the site and, which is challenging
enough, the integration of sustainability aspects in curricula and research pro-
grammes (Anand et al. 2016). However, a fundamental paradigm shift, in terms of
mainstreaming and additionally taking into account the role of HEI as agents for
change (Chambers and Walker 2016), in not in sight yet (Wals 2012; Tilbury 2012;
Disterheft et al. 2013). Many institutions are facing situations that hamper a full
implementation (Raskin 2012; Lozano et al. 2013). Furthermore, universities are
expected to rigorously take responsibility for playing a more central role in the
sustainable development of modern knowledge-based societies (Schneidewind
2014; Schneidewind and Singer-Brodowski 2014). It is especially the reflexive
capacity which makes universities a key agent in large-scale social and cultural
change (University Hamburg 2013). This enhanced responsibility assumes a sound
management of own activities (“walk the talk by campus greening”), conscious and
actively promoted orientation of teaching and research, i.e. taking grand global
challenges (European Commission 2011) as starting point for designing transdis-
ciplinary research programmes (Will and Rydén 2015) with the participation of
non-academic stakeholders.

1.2 Limitations of Conventional Audits

Although external, third-party audits have been a long-lasting procedure in the
industry since the uptake to ISO 9000 and ISO 14001 standards, the value of the
audit process is more and more questioned (Kluse 2013; Sayle 1995; Sayle 1999;
Gordon 2001; Dalgleish 2006). Although auditors are expected to have certain
competencies, such personal attributes, expertise, experience and skills, the audits
typically end up in a costly and bureaucratic exercise. Especially for mature
organizations, external auditing fails to add tangible value. The continued audit
cycle, that is annual surveillance audits and periodical re-certification audits, are
redundant. Several studies (ibid.,) and practical day-to-day experiences of envi-
ronmental managers give the impression, that organizations are pressured to con-
duct audits to maintain the status of certification or validation but there seem to be
diminishing value in terms of process improvement. The certification process is
seen as flawed (Sayle 1995) and the certificate as an expensive but meaningless
paper (Gordon 2001). Although there is little doubt that external audits are
appropriate tools for independent, objective and systematic evaluation against
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standards and requirements, they mostly fail in enabling continuous improvement
process (Karapetrovic and Willborn 2000, 2002). However, the actual and genuine
purpose of PDCA-alike-management systems lies exactly in substantially improv-
ing the state-of-performance and not merely the verification of compliance with
agreed-upon standards.

Enabling improvement and organizational learning rely on the possibility of
making use of the wisdom, tacit knowledge and the critical views of practitioners.
Mutual learning and knowledge sharing, i.e. sharing best practices, asking
thought-provoking questions, discuss no-goes and providing support for each other
based on a common professional experience, is key to continuous improvement.
However, this is mostly not a specific aspect of an auditing procedure. Organiza-
tional learning, i.e. creating and retaining innovative ideas based on practical
experiences, enables organizations to effectively increase their organizational
behaviour (Senge 1990) and their sustainability performance.

To better understand the limits of conventional external auditing processes, it is
necessary to relate to changes that are occurring in the organizational world. Edgar
Schein summarizes theses changes as a set of propositions (Schein 1993), that also
apply for HEI. Such propositions are for example the increasing dynamic and rate
of change in the organizational context (environment), the growing technical
complexity, the trend to knowledge-based informational networks. Organisational
effectiveness is, therefore, dependent on valid communication across subcultural
and epistemic boundaries and requires an overarching common language and
shared mental models, for example about the new role of HEI in society (WBGU
2011; Schneidewind 2014). However, the “evolution of new shared mental models
is inhibited by current cultural rules about interaction and communication, making
dialogue a necessary first step in learning.” (cit. Schein 1993). A structured and
effective dialogue creates new possibilities for valid communication in groups and
is increasingly important for creative learning processes, problem-solving and
improvement.

Peer-to-peer audits may be considered as a value-creating instrument that fosters
effective dialogue and continuous improvement in addition to audits that concen-
trate on conformity with management standards. In this paper, guidance is provided
to understand and prepare peer-to-peer audits. Starting with a definition of peers and
a description of expected benefits (Sect. 2), and a characterisation of the procedure
(Sect. 3), conclusions will be drawn at the end of the text.

2 Characterisation of Peer Audits

2.1 What Is a Peer?

A peer group consists of a number of people, who belong to the same or similar
societal group (based on age, grade or status) and who are connected by some

A Peer-to-Peer Approach to Evaluation and Continual Improvement … 389

ferbrando@ffclrp.usp.br



shared activity or interest.1 Peers are companions. A peer is considered as being
independent but coequal with the persons “under review”, i.e. representatives of an
organization or persons in charge. Examples for peers, despite hierarchical differ-
ences, in the context of HEI are:

• Professors and lecturers, other academic staff members
• Students
• Environmental or EHS-Managers, sustainability change agents
• Representatives of administration department.

2.2 What Is a Peer-Review?

In the context of quality management of health care and medical providers, where
the concept is known and largely applied, a peer review is a structured approach to
continuously and critically reflect (medical) activities, organizational processes and
colleague’s performance by means of professional dialogue (BÄK 2013: 15; Grol
1994). A peer review is literally an evaluation by a colleague. Especially physicians
have been doing peer audits for a long time and the procedure is likely to have been
originated before the 11th century (Ajlouni and Al-Khalidi 1997; Lembbcke 1967).
It is a voluntary though unbureaucratic, flexible, loyal, cooperative and helpful
approach to performance improvement. It is a form of a frank exchange of infor-
mation and knowledge with experts and stakeholders on an equal footing indicating
systematically mutual learning. We will, however, use the term peer audit in this
paper in order not to equate with peer reviews known from academic publishing.

A peer audit is, therefore, a structured process for seeking improvement by
means of a professional dialogue with colleagues and—to a certain degree—also
stakeholders. It can be characterized by the following features (Grol 1994; BÄK
2014):

• Peer audits are voluntary, confidential and free from recriminations and sanc-
tions or any other penalties.

• Peer audits are undertaken by a group of 5–10 people from different HEI; the
group should be interdisciplinary and represent HEI staff not only from different
departments but include also employees from administration and
housekeeping/facility management.

• As it is not a management review, there should be no dominance of high-level
persons, such as rectors, deans or other senior or executive managers.

• Peer audits are organized regularly for a determined period, with regular
meeting and activities.

1http://beta.merriam-webster.com/dictionary/peer and http://beta.merriam-webster.com/dictionary/
group (2015-12-16).
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• Peer audits are group exercises based on the principle of mutuality, i.e. visiting
and visited peers are alternating.

• Peer audits apply a variety of methods and tools, based on experiences from
change, quality and process management as well organizational development.

• Peer audits are considered as evidence-based, i.e. they rely on defined evaluation
criteria, data collection and guidelines how to solve problems, how to reach
consensus in a peer group and how to make specific arrangements.

• Consensual cooperation and support with respected peers are considered central
to the process.

Peer Audits may provide a framework to gather constructive and appreciative
feedback from “external insiders”. The visited institution gets to know an external
perspective regarding the own performance and can ascertain and assure oneself
about the niveau of the own work, can demonstrate strengths and successes, gets
pointed on blind spots and gets indications about improvement potentials. Peers are
able to transfer pragmatic, demand-based and ready-to-use examples and best
practice during an information exchange process. It is suggested that this way of a
self-determined cooperation will act in a motivational way, positively influencing
organizational culture (BÄK 2014).

2.3 Expected Benefits of Peer Audits

Outstanding advantages of a peer audit to improve and verify performance can be
seen in (see also BÄK 2013):

• Exploitation of the “wisdom-of-the-crowd” in a self-directed learning process
• Exchange of insider tacit knowledge and experiences, benefiting from inter-

disciplinary cooperation and communication
• Specific, tangible, practical feedback by colleagues rather than external experts
• Providing good practice examples from comparable, alike institutions (“if they

can, why can’t we?”)
• Higher acceptance of future improvement measures due to diminishing hierar-

chical relations, not-invented-here syndrome and expert-layman-relation
• Fostering willingness and readiness to provide and to accept critical feedback
• Group consultation about improvement measures in analogy to PDCA
• Creating momentum for change and backing and mutual support in a group of

responsible equals
• Support to close the gap between “CHECK” and “ACT”
• Combination of control and monitoring with knowledge transfer and identifi-

cation of improvement potentials
• Initiation of a long-term oriented joint improvement process and
• Enhanced trust building, by transparent and well-documented procedures due to

a developing a long-term relationship over the course of several peer-audit
cycles in terms of community and network building.
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3 Structure of Peer Audits

A systematic and continuous peer audit process may include all or some of the steps
described in this section. Ideally, the different steps are conducted during a limited
period of for instance up to three months but are part of a long-term process of
continual improvement. This process is—according to the PDCA model (Deming
2000)—a process of continuously selecting problems, formulating goals, measuring
the state-of-the-art, selecting necessary changes, implementing improvement pro-
jects and performing a follow-up.

The peer review proposed here compromises three distinct phases (see Fig. 1),
while the focus is on phase 2, the on-site visit of the organization. Based on a
self-assessment, all data necessary for the feedback of the peer group is gathered.
The feedback takes place in the form of a collegial dialogue with an emphasis on
constructive criticism and improvement potentials, which assumes inherent moti-
vation and compulsory level of freedom for taking decisions. The goal of the
closing meeting is to develop concrete measures and projects in order to exploit
improvement potentials identified by the peer group. All the results and the rec-
ommendations will be summarized in a report. The selection, conceptualization and
implementation of the measures are, however, not part of the peer review. Instead,
the results should be fed into PDCA or similar management procedures.

Fig. 1 Steps of a peer audit (own elaboration). Note Identification and commitment of
improvement measures are not part of the peer audit
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3.1 Pre-site Phase

When an organization, in our case an HEI, has decided to participate in the peer
audit process and is willing to get audited, for example when an audit is pending
according to the traditional auditing sequence, the coordinating institution, i.e. hub
organisation, gets involved. A formal request will be sent from the HEI that wants
to get audited and the coordinating institution will issue necessary documents and
forms, such as a general description of the procedure, including a workflow, contact
details and a memorandum of understanding, as well as the documents for
self-assessment, declaration of agreement and the non-disclosure agreements. Upon
acceptance of necessary documents by the coordination institution, the peer-review
process is started and the peer review will take place within the next 6–12 months.
Usually, these steps following the previous expression of interest:

(a) Goal and Scope,
(b) Selection of Peers,
(c) Self-Assessment,
(d) Preparation.

3.1.1 Definition of Goal and Scope
It is crucial to exactly define the goal and scope of the peer-audit including a
description of methods and tools to be applied for data acquisition, interpretation
and feedback. The goal and scope of the audit are, naturally, related to the goals of
the organization. The audit scope should describe, which physical location,
organisational unities or specific activities and process are covered. According to
specific interests, organisational units may be selected; it should not be mandatory
to include the whole organisation in the process. As the central goal of HEI is to
offer to teach to students in order to prepare them for their professional career, all
processes needed to deliver this output are within the scope of the audit. The core
processes, i.e. teaching and research, administration and campus management are
under consideration in particular regarding their sustainability performance to be
evaluated with a set of key indicators and a qualitative approach with the goal to
identify improvement measures.

3.1.2 Selection of Peers
Formation and composition of the peer-audit team is obviously crucial for the
success of the audit. However, there is nothing like an ideal composition. The
appropriateness of the audit team depends on the specific aspects of the audit. The
audit team as proposed here consists of 5–7 eligible people,2 which met funda-
mental qualification requirements, consists of a set of soft skills and who can
demonstrate a certain level of expertise in the field.

2This differs from clinical audits according to BÄK (2013) where a group up to 4 persons conduct
an audit.
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Peer audit teams in clinical peer reviews usually exclude nurses or administrators
and are thus conducted on the equal professional level of practicing physicians and
medical scientists. However, for our approach, it is considered crucial to include
practitioners and actual operators (administrative department, facility management,
maintenance and housekeeping, purchasing agents etc.) from a pragmatic point of
view without surrender potentially valuable and constructive insights and sugges-
tions from academic staff, i.e. professors and the universities administrative heads.
One experienced member of the audit team should take the role of the lead auditor,
being responsible for to meet the procedural regulations and to hold and steer the
consultations and conversations.

3.1.3 Self Assessment
The evaluation procedure is a two-stage process, which includes a self-assessment
and the external evaluation by the peers. The organization under review is obliged
to conduct a self-assessment, based on an extensive questionnaire (for example, the
Sustainability Check 2.0 developed by Müller-Christ 2011 and applied at the
University of Tübingen by Meisch et al. 2015). The self-assessment allows eval-
uating the overall sustainability performance in the organisations areas of respon-
sibility. The self-assessment is a precondition for the peer audits, as it identifies
focal points, to be treated during the peer audit. It is may be supplemented with
evidence or key indicator reports or other supporting documents. Self-assessment is,
therefore, a substantial instrument for all participating parties. By comparing the
results, valuable information can be drawn related to the point of view of external
actors.

3.1.4 Preparation of the Audit Plan
The audit plan is a description of the activities and arrangements for a peer-audit.
The coordinating institution, i.e. network-hub-organisation, ensures in line with the
peer audit team the following issues, documented in a declaration of consent:

• Information of the audited organisation concerning planned activities, scope and
course of action, agenda, methods to be applied, inspections and interviews to
be conducted, involved participants and their role in the audit team

• Notification of reference documents, including audit criteria
• Access to all data needed for the on-site visitation, including confidential

agreements
• Appraisal of the self-assessment result by the peer group
• Logistic and travel arrangements.

The peer group leader, in consultation with the network-hub-organisation and
the audit team, assigns responsibilities and tasks to each member of the audit team.
Task assignments should respect the competence, skills and experience of the
person. Responsibilities and roles of peers should be clarified. To support the
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fulfilment of the task, specific work documents such as checklists and forms for the
recording of information are provided.

The visited organisation guarantees that the staff and students are adequately
informed about the meaning, importance and agenda. All designated persons are
invited, briefed and informed about the moment when their attendance is com-
pulsory, for example for interviews or other inquiries. An assigned person will refer
as host and contact.

3.2 On-Site Phase

The central element of the peer review is the on-site visit. The procedure is as
follows (see EN ISO 19011:2002, Sect. 6.4 and Brauweiler et al. 2015):

• Opening meeting with introduction of the participants and their roles, confir-
mation of the audit scope and objectives, agenda, methods and procedures to be
conducted, short presentation of the audited university

• Checklist-based evaluation by the peers, conversation and discussion of open
questions with representatives of the organisation

• Inquiry of further information during an inspection of facilities
• Peer group meeting including a discussion of preliminary audit results, dis-

cussion of exceptional cases or specific points of interest, preparation of an
SWOT-analysis and substantiated, well-grounded feedback

• Closing meeting and collegial dialogue, including feedback, elaboration of
recommendations for improvement, specification of tasks, arrangements and
provisions, feedback to the peer group

• Reporting, presenting a summary of results and recommendations.

3.2.1 Providing Constructive Feedback
Data and information gathered is analysed and condensed by the lead auditor in
order to provide a constructive and useful feedback. Identified strengths, weak-
nesses and improvement potentials occurring from specific observations and cases
are aligned in order to present comprehensive and general conclusions. It is strictly
recommended that results of the audit are based on evidence and consensus under
the peers. Focus is given to systemic, general issues not to single perhaps excep-
tional or random, coincidental cases. Dissenting opinions, not representing the
consensus of the peer group should be displayed separately. It is important not to
deteriorate the quality of the peer audit with avoidable individual bias. Feedback
should be provided in an appreciative, valuing way presenting improvement
potential. The feedback should be structured in an alternate and bilateral way, i.e.
every peer is able to say something and the audited organisation gets the chance to
properly react.
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3.2.2 Effective Collegial Dialogue
The dialogue is a central element in the peer audit procedure. Dialogue, as a form of
collective inquiry, is key to organizational learning and linked with high expecta-
tions (Schein 1993; Senge 1990). The collegial dialogue serves not only to com-
municate the evaluation of the peers but in addition to conveying goals and specific
measures to exploit improvement potential. As the audited organisation should have
the option to react directly to the appraisals of the peers, it should also get the
chance to come up with own ideas to suppress questionable activities or
improvements. Ideally, the dialogue is sort of joint brainstorming which makes
sense based on the contributions of all participating parties.

The dialogue is based on the willingness and readiness to cooperate in finding
improvement potentials and the mutual agreement that failure is inevitable but a
chance for getting better. According to Peter Senge the three basic conditions
necessary for dialogue are (Senge 1990):

1. All participants must “suspend” their assumptions, literally to hold them “as if
suspended before us”;

2. All participants must regard one another as colleagues;
3. There must be a ‘facilitator’ who ‘holds the context’ of dialogue.

The collegial dialogue, as an outstanding form of providing feedback, should be
conducted in an appreciative and constructive atmosphere. It should compromise all
sustainability issues or aspects that are relevant to HEI, all dimensions of the
organization, for example, administrative structures, processes and outcomes and it
should rely on sound information and data. No observations that are consensual
should be neglected for the sake of a misleading thoughtfulness. Identified prob-
lems should be stated clearly without any devaluation. In order not to push anyone
in a defence position, root-cause-analysis should be left to the organisation itself.
Instead, the talk should move rather quickly to the mutual and joint discussion of
improvement potentials. As visited colleagues are included and have a voice, only
relevant and promising ideas may be considered in further discussions of concrete
and complement measurements. The well-known SMART-principle3 for goal for-
mulation applies. It can be supposed, that time is the limiting constraint in dis-
cussions like that. Therefore, a strict timekeeper is needed, holding the schedule.

3.2.3 Reporting
The results of the peer audit are presented to a wider audience, possibly under
participation of the universities top management and representatives of different
faculties.

3Goals should be specific (target a specific area for improvement), measurable by an indicator of
progress, assignable (specify who will do it), realistic (state what results can realistically be
achieved, given available resource), time-related (deadlines).
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4 Discussion and Outlook

The paper presented an alternative approach to evaluation and auditing of sustainability
programmes and management systems at HEI. A review done by peers, i.e. inde-
pendent fellows from other HEI providing a constructive feedback, is considered as a
valuable asset to support the continual improvement process. “External insiders” are
considered as appropriate sparring partners, working in organisations of the same kind,
sharing similar experiences and thus being able to pointing to focal points and willing
to share innovative ideas for improvement. However, there are limits of the approach.
There is a certain risk, that peers confirm themselves in a perception of organisational
boundaries, hindering breakthrough innovations and improvement, thereby creating a
self-reinforcing feedback loop and lock—in effects. In order to avoid any shortcom-
ings, quite a lot of principles have to be respected (Goldman 1994 and others):

1. The audit should be oriented at actual and articulated needs of the audited
organization.

2. In order to make an audit relevant, effective and reliable instrument in support of
the identification of improvement potentials and for effective management
decisions, adherence to a set of principles is a prerequisite. Those principles
encompass for instance: (i) the use—and helpfulness for the participating par-
ties, (ii) the feasibility and practicability backed by a proper and cost-effective
procedural guidelines, (iii) accuracy, that should allow reliable and valid results
of the audit. It should enable learning benefits by a distinct and explicit deter-
mination of goal and scope of the audit and the assignment of a clear and
straightforward audit plan and audit agenda.

3. The peers should be fair and free of personal interest. To openly discuss indi-
vidual experiences within organizations, and also reporting about failures is
demanding. It requires the boldness not only to talk about good but also bad
practice and the un-sustainability of organizations. Individuals will only open up
and tell from their experience if there is a trustful relation between the members
of the group. This requires a no-blame-approach. Outcomes of the peer-review
will not be interpreted in a stigmatizing way. Feedback needs to be provided
objectively and free of any accusations at personal and even institutional level.

4. The peers better occur as “critical friend” rather than a principle investigator in a
control situation. Friends should truly underline their willingness to help and to
accept advice. This assumes and calls for an appreciative and respectful
camaraderie, which should be free of tensions that might occur between com-
peting institutions.

5. Credibility, reliability, methodological and professional competence of the peers
audit team will help to attract acceptance and give instructive feedback. A “true
peer” is an external insider, who brings in theoretical knowledge about the
concept of sustainability as well as methodological knowledge and pragmatic
wisdom in relation to management systems. In addition, the peer is a specialist
also regarding evaluation and auditing and brings in methodological skills,
experience and soft skills.
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For better making use of the wisdom-of-the-crowd, the University of Applied
Sciences Zittau/Görlitz and its international partners seeks for opportunities for
teaming up with other HEI interested in sustainability, ESD and related topics.
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Abstract
In 2012Michigan State University (MSU) created a plan (MSU Energy Transition
Plan, 2012), which attempts to move the university toward 100 % renewable
energy sources and reduced greenhouse gas emissions. This plan has to overcome
special challenges due to the fact that MSU’s 50,000 student campus
self-generates almost 100 % of its electricity and building heat, and that
approximately three quarters of its annual energy consumption need to flow into
heating the buildings. This paper lays out the roadmap for the Energy Transition
Plan and describes the first steps taken towards its goals with the implementation
of aggressive energy conservation and recycling programs, changing the fuel
source for the university’s power plant from coal to natural gas, the construction of
a biogas-producing anaerobic digester for cafeteria waste and animal excrements,
and the installation of a large (11 MW) solar array. Special attention is given to the
integration of the research and teaching missions of the university with the
day-to-day operation of the physical plant to ensure reliability of the power supply
as well as optimization of the cost structure of the university’s energy portfolio.
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1 Introduction

Michigan State University (MSU) is operating its own combined heat and power
plant and produces essentially all of its electricity and building heating and cooling.
With its ability to function in ‘island-mode’ MSU can serve as a model for the
integration of renewable energy resources into the power production portfolio on
the scale of a mid-sized city. We start by giving a historical perspective on how fuel
choices and the shifting balance between steam and electricity demands have
shaped the current constraints on the existing MSU infrastructure and installed
generating equipment. Then we discuss the considerations that led to the 2012
Energy Transition Plan. And finally we detail the implementation of the steps of the
Energy Transition Plan and the individual renewable resources that were integrated
into our power and heat generating structure, focusing on the opportunities for
scholarship and teaching and learning provided.

2 History of Combined Heat and Power at MSU

Michigan State University was founded in 1855 under the name Agricultural
College of the State of Michigan, which was changed to Michigan Agricultural
College in 1909, to Michigan State College of Agriculture and Applied Science in
1925, and to Michigan State University of Agriculture and Applied Science in
1955. Since 1964 the institution has used its current name, Michigan State
University (MSU).

Initially all of the college’s buildings were heated with wood fireplaces. A series
of building fires resulted from utilizing this technology, and in 1882 the college
built a central boiler house to provide heat for its buildings. This heat was delivered
in form of steam via a district heating system consisting of underground steam pipes
(Forsyth 2016). In 1894 a power plant was completed, which allowed for partial
electrification of the campus (Beal 1915). Coal became the major fuel for the
campus in 1901, when the Pere Marquette railroad spur was constructed.

A second boiler house was constructed in 1904, along with a network of
underground tunnels of six foot six height, which housed the steam pipes and
conduits for electricity and telephone wires. This tunnel system initially had a total
length of approximately 4100 ft. In 1921 the third campus power plant was con-
structed, and the old boiler houses were torn down (Koenigsknecht 2011).
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After the Second World War a large influx of students and rapid expansion of
campus, primarily as a result of the 1945 G.I. Bill helping WWII veterans to receive
an education, necessitated the construction of a new power plant in 1948. This
fourth plant, located next to the Spartan football stadium, was the main campus
source of electrical power until 1965 and used seasonally until 1975.

The fifth and current MSU power plant, the T.B. Simon Power Plant, was put
into operation in 1966. At this time the third campus power plant was demolished to
make room for the current administration building (Stanford and Dewhurst 2002).
The T.B. Simon Power Plant initially had two coal-fired boilers and steam turbine
generators, each with a generating capacity of 12.5 MW. In 1974 a third boiler and
15 MW steam turbine generator was added to the T.B. Simon Power Plant,
allowing the shutdown of the fourth power plant. In 1974 a fourth boiler unit with
fluidized bed and capability of burning multiple fuels was added. Its 21 MW steam
generator turbine brought the total electrical peak capacity to 61 MW and made the
T.B. Simon Power Plant the largest coal-fired campus power plant in the country.
Finally, in 2006 a 24 MW steam turbine driven by a heat-recovery steam generator
and a gas combustion turbine with 14.3 MW peak capacity were added, affording
the T.B. Simon Power Plant a total peak electrical generating capacity of 99.3 MW.
Through careful maintenance all of these 6 power-generating units are still in use
today, even after 5 decades of operation of the first units.

The five boilers co-generate electricity and superheated steam by producing
steam at a pressure of 875 psi, which is initially used to drive steam turbine gen-
erators and then sent through the steam tunnels at a pressure of 90 psi to heat the
large majority of campus buildings, now in excess of 17 million square-feet. The
steam tunnel network has now grown to a length of more than 13 miles and recently
underwent extensive renovations. This electricity and steam co-generation allows
the T.B. Simon Power Plant to operate at an average total efficiency of approxi-
mately 61 %.

3 Campus Power and Heat Consumption

MSU’s rapidly growing student numbers and research productivity has resulted in
strongly increasing demands on steam production, but even more so on electricity
generation. We examined the annual campus electricity generation over the five
decades of the lifetime of the T.B. Simon Power Plant. In fiscal year 1965–66 the
electricity production was approximately 120 GWh, and by fiscal year 2012–13 it
had increased to approximately 347 GWh, almost tripling over this period of time
(solid line in Fig. 1). Since 2012–13 the electricity production has been reduced
slightly, in part due to an aggressive energy conservation and efficiency improve-
ment program, as well as due to an increase in off-campus purchases of electricity to
take advantage of favorable off-peak rates. During each year between 74 and 81 %
of the generated electricity were consumed on campus, with remainder being used
to operate the plant and generation equipment.
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We can also obtain the total annual steam generation as a function of time
(dashed line in Fig. 1). Between 46 and 61 % of this steam has been sent out to
campus to heat the buildings, and the remainder was used for electricity production,
or, if the electricity demand outpaced the needs for steam, it was simply condensed
in cooling towers. Steam demand only increased by less than 50 % during the five
decades shown, and the growing imbalance between electricity and steam demands
on campus has resulted in a gradual erosion of the overall efficiency of the
co-generation process at MSU’s T.B. Simon Power Plant.

4 Campus Fuel Mixture

As mentioned above, the main campus fuel at MSU had been coal at least since
1901, when the second MSU power plant was connected to the railroad network.
All the way until 2006 coal remained almost the sole fuel powering MSU, even
though the first 4 boiler units in the T.B. Simon Power Plant had the capability to
burn gas as well. After the installation of the gas combustion turbine in 2006 natural
gas became an appreciable part of the fuel mix at MSU.

It is instructive to examine the year-by-year fuel mix during the last decade at
MSU (Fig. 2). During this time MSU consumed an average of 6.35 trillion BTU
(British Thermal Units) of input energy, with a range between 6.10 and 6.53 TBTU,
primarily depending on the severity of the winter weather. One can see that starting

Fig. 1 Time evolution of electricity and steam production at MSU
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in FY2011–12 natural gas became the dominant fuel. In April 2015 MSU
announced that it would stop burning coal by spring of 2016, after consuming the
remainder of the coal pile stored locally. Burning bituminous coal produces
approximately 206 lb of carbon dioxide per million BTU, whereas natural gas
combustion only emits 117 lb of CO2 per million BTU (DOE-EIA 2015). Therefore
the switch from coal to gas resulted in approximately a 43 % reduction in CO2

emissions over the 10-year span during which the conversation took place, which is
approximately 575 million pounds (= 256,000 metric tons) for MSU. In addition,
burning natural gas also reduces greatly the emission of other pollutants, such as
dust particulates of diameter less than 2.5 µm (PM2.5), which have been shown to
cause 200,000 early deaths per year in the USA (Caiazzo et al. 2013).

In the last decade we also had a small contribution of biofuel to the fuel mix for
the T.B. Simon Power Plant. This biofuel fraction reached a maximum of 0.9 % in
the fiscal years 2012–13 and 2013–14, but with the complete conversion of the
boilers to natural gas the use of biofuels had to be curtailed. Even though this
constitutes a slight reduction in renewable energy use at MSU, it is more than
compensated for by the overall reduction in harmful emissions.

5 The MSU Energy Transition Plan

In 2009 the university set out to create a long-range plan in order to transition out of
a fossil-fuel dominated power and heat production with its rather large greenhouse
gas emission footprint contributing to global warming (NRC 2010) into one that

Fig. 2 Year-by-year fuel mixture utilized in the T.B. Simon Power Plant

Integration of Research, Teaching, and Practice … 405

ferbrando@ffclrp.usp.br



relies on renewable energy resources, with the ultimate goal transitioning into
100 % renewable energy use. In 2011 a 25-member steering committee consisting
of 6 students, 9 faculty members, and 10 staff members and administrators was
formed. This committee reached out to the students involved in the MSU Beyond
Coal and Greenpeace movements, as well as to the overall student population and
the broader MSU and East Lansing area communities. It authored a report (MSU
Energy Transition Plan 2012), which proposed very aggressive targets for reduction
of emissions and adoption of renewable energies. The three main goals of the plan
are: (1) Improve the physical environment, (2) Invest in sustainable energy research
and development, and (3) Become an educational leader in sustainable energy. At
the same time the energy transition plan steering committee made sure to keep an
eye on costs, environmental impacts, and future growth needs of the university.
The MSU Board of Trustees approved this plan in April 2012.

The MSU Energy Transition Plan set future goals for the fraction of campus
renewable energy use and for the total greenhouse gas emission reduction
(Table 1). The first evaluation point of the plan, FY2015, has been concluded.
Since the baseline chosen for the energy transition plan was FY2010, in which
some fraction of the emissions reductions due to the fuel switching were already
achieved, it has been harder to meet the goals. Relative to FY2010, a reduction of
30.8 % in CO2 emissions was achieved. (This number has been adjusted to a
weather corrected baseline of 6.35 TBTU annual fuel consumption.) The share of
renewable energy campus use in FY2015 was at 8.5 %, significantly below the
15 % target. This was in part due to the curtailment of biofuel burning at the T.B.
Simon Power Plant.

In the spring of 2017, with the completion of a new substation connecting MSU
to the outside grid and allowing the transmission of a much larger power load than
previously, it will be possible to purchase electricity and address the balance
between steam load and electrical load on the T.B. Simon Power Plant. Further
gains in overall efficiency and thus emissions reductions can then be expected,
while at the same time saving even more funds from the operations budget, which
can be redirected to academic programs. Present simulations of the anticipated
optimal purchase patterns indicate annual savings of up to approximately
$2.4 million and a net reduction of 20,000 tons of CO2 emissions, if MSU utilizes
the fuel mix of the available grid power. If MSU accepts the “green” surcharge of
presently $7/MWh and uses green grid power, then the emission saving will
increase to 76,000 tons of CO2 per year.

Table 1 Goal timetable of the MSU Energy Transition Plan

% campus renewable energy % greenhouse gas emission reduction

FY2015 15 30

FY2020 20 45

FY2025 25 55

FY2030 40 65
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6 On-Campus Renewable Energy Use and Teaching
and Learning Opportunities

Combining practical implementation of renewable energy resources with research
and teaching is at the core of the MSU Energy Transition Plan, as is the
improvement of energy efficiency and reduction of energy use on campus. The
following gives a partial overview of ongoing efforts.

6.1 Biogas

In 2013 MSU designed and constructed a biogas project in collaboration with
Anaergia. This anaerobic digester is an improvement over a previous design (Bauer
2013, 2015) and uses farm manure, food processing waste, cafeteria food scraps,
and fats, oil, and grease, as well as milk processing waste, as input substances for an
anaerobic digester. In 2015 the total feedstock was 22,070 tons. The biogas (60/40
mixture of methane and carbon dioxide, with traces of other gases) is used as
combustion fuel for a gas engine and produces a sustained 400 kW of electricity
and another 450 kW of heat (MSU-Digester 2014). The digester is used for basic
and applied research, as well as for teaching purposes. Ten different MSU classes
have used the digester facility as part of their teaching portfolio during the past
academic year. Typically these classes use the digester facility anywhere from
one-time field trip on-site visits all the way to semester-long real-life laboratory
courses. One MSU class, BE475 in the bio-systems engineering program, even
combines this teaching tool with a study abroad summer program in Germany and
Sweden.

6.2 Spartan Treasure Hunt/Better Buildings Challenge

The greenest energy is the energy not used. In collaboration with General Elec-
tric MSU started a program of examining energy use and eliminating energy waste
on a building-by-building basis in 2013. The first two building complexes in this
program were the Biomedical and Physical Sciences Building and the Engineering
building complex. A team of approximately 40 students, faculty, and staff, in
approximately equal parts comprised of building occupants and members of the
central facilities team met for two days, researched energy use, discussed ways to
improve, and wrote up a final list of recommendations. Through application of the
Spartan Treasure Hunt facility occupant engagement method, we have evaluated 25
buildings totaling 4,576,992 ft2 and have identified a total of 669 energy conser-
vation measures (ECMs). To date, two facilities have received funding for ECM
implementation at a total cost of $2,166,000 resulting in an annual cost avoidance
of $790,000 and over 10 % energy reduction in each facility.
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The Better Buildings project of the U.S. Department of Energy is an initiative to
optimize energy use and energy savings through building redesign. MSU partici-
pates in this project and has completed the upgrade process for the 317,200
square-foot Anthony Hall (34 % energy savings), as well as the 252,000
square-foot Erickson Hall (31 % energy savings).

6.3 Geothermal Energy

Geothermal systems with heat pumps can provide valuable contributions to
building heating. In 2012 MSU constructed the 48,000 square-foot Bott Building
for Nursing Education and Research and decided to utilize a horizontal geothermal
field for building heating. This array of the size of a football field was later aug-
mented with vertical wells and contributed to the Bott Building winning the 2013
Green Judges’ Choice Green Education Design Showcase award. The first complete
year evaluation of the building energy consumption indicates a contribution of
approximately 467 million BTU of geothermal energy to the overall building
energy consumption, an approximate share of 20 %. Future senior engineering
classes and thesis projects will have the ability to study the performance of this
geothermal field and to create improved designs for future projects.

6.4 Data Center Design

Data centers are an ever-increasing consumer of electricity on college campuses.
MSU is in the process of designing a new campus datacenter for administrative and
academic research computing. This data center will provide flexible and expandable
white space at the lowest possible energy consumption for data center cooling.
Water-cooling of the servers via rack-rear-door heat exchangers (Bach et al. 2013)
is one of the options explored, and a mechanical engineering capstone class,
ME416, used the design of a heat exchanger between the closed loop cooling of the
data center and the MSU drinking water underground pipelines as its final project.
A PUE (= power usage effectiveness = ratio of total power consumed by the data
center/power consumed by the servers) of less than 1.1 is the target, whereas current
PUE values for existing data centers on campus range from 1.6 to significantly
larger than 2. Engineering senior capstone classes have worked on heat exchanger
designs for this facility, and future engineering capstone classes will have the
opportunity to improve the data center efficiency by refining the pipe design, pump
performance, and sensor integration during real-time operation of the data center.

6.5 Solar Array

Starting in 2015 MSU partnered with Customer First Renewables and Innovateus to
design, construct, and operate an 11 MW solar array in the form of carports over 5
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different large commuter parking lots. This array is currently under construction and
when finished will provide approximately 5 % of the annual electricity consump-
tion of the entire MSU campus. Remarkably, due to the availability of the solar
power during the highest demand times, this peak shaving will result in this green
power becoming cheaper than brown power within 5 years, based on a 2.3 % utility
price growth rate predicted by the US DOE-EIA (2015). Over the 25-year life of the
solar arrays MSU is expected to reap savings of approximately $10 million in
electricity costs.

MSU is a leader in the research on advanced photovoltaic films (Lunt 2012;
Suddard-Bangsund et al. 2016), on complex materials with energy applications, and
on micro-grid inverters (Qian et al. 2011; Lei et al. 2011). Collaboration with our
commercial partners will open new applied research opportunities and serve as
real-life teaching laboratories. One senior undergraduate engineering capstone
class, ECE480, even designed a computer-controlled early warning system, which
can predict large fluctuations in the output of the solar arrays and will enable MSU
to compensate through dynamic micro-grid load shifting. A student competition on
innovative and creative new solar panel designs was held in the fall semester, and
prizes were awarded in December 2015 (Energy Innovation Award 2015).

7 Looking Forward

MSU is a large research university with a 5200-acre campus and one of the largest
residence hall systems in the world. Since MSU is producing its own electricity and
district heat, the university can serve as a model laboratory for cities of the future.
Its own micro-grid can exist in island mode and allows us to study the integration of
renewable energy and smart grid technologies. The Energy Transition Plan has set
very ambitious and aggressive goals for the near and distant future. Existing
renewable energies can be amplified and others (wind, deep geothermal, bio-energy
crops, and more) will be explored. The future for renewable energy research,
teaching and learning at MSU is shaping up to be exciting.
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The Combined Effects of Education
and Research on Sustainable
Development in the Immanuel Kant
Baltic Federal University (Russia,
Kaliningrad)
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Abstract
This paper presents the results of the research around the three main topics the
activity of the Baltic University Programme; the Sustainable Tourism; the
Economy of Knowledge for the New strategy vision of the Kaliningrad region
development. The Baltic University Programme (BUP) in Kaliningrad serves
mostly for the natural and humanitarian knowledge development, the project
oriented teaching, for the rational usage of the natural resources and
development of human capital in the region. The sustainable tourism is
undertaken as a subject of education and tourism (studying both the barriers and
the perspectives). The economy of knowledge for the regional development
resulted in the new interdisciplinary courses and projects. Finally there is a
proposal for the development of the special algorithms of Actions for the Civil
Society in accordance with the Helsinki Commission Recommendations for the
Baltic Sea Coastal Zone development, including Russia. The paper will be useful
to anyone interested in the role of the Russian universities in the raising the
awareness in sustainable development and in the concrete actions undertaken by
them in 1990s—till 2015 (case for the Kaliningrad region of Russian
Federation).
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1 Introduction

The Kaliningrad region (former Eastern Prussia) existed up to the end of the Second
World War. By the decision of the Potsdam Conference in 1945 two thirds of its
area were given to Poland, and one third (adjacent to Koenigsberg)—to Russia,
where in 1946 the Kaliningrad oblast within the Russian Federation was found. Till
1991 the region had limited entrance regime and absence of international contracts
due to its strategic role at the border of the Soviet Union.

Today there are nearly one million people in the region. The largest city is
Kaliningrad with 443.8 thousand people. There are more than 30 nationalities in the
oblast. 82 % quarters of the population are Russians, 3.5 % are Belarusians, 3.5 %
are Ukrainians, 1 % are Lithuanians, 10 % are other nationalities.

Since the 1990s, there were drastic changes in the structure of the regional
economy. On the one hand, it led to a decline in industrial production, but on the
other hand, for example, closing the pulp and paper mill because it is unprofitability—
to the improvement of the water and air quality. Nowadays the Kaliningrad region
plays an important role in the economic and social life of Russia. There are non-
freezing port on the Baltic, various mineral resources usage (oil, peat, amber, salts
etc.), area of recreation on the sea cost (sand dunes, beaches), and a scientific and
cultural center for investigation of the World Ocean.

You can track here as well the combined effect of the activity, conducted by the
Baltic University Programme—BUP (the network of the Universities around the
Baltic Sea, coordinated by the Secretariat in the Uppsala University). So, the
beginning of 1990s was held under the auspices of topic “Ecology of the Baltic
Sea”—our common Baltic and we must make efforts to its revitalization. The result
was the creation of TV—courses and 10 books in Russian and English. More than
500 Kaliningrad students have attended the BUP course “The Baltic Sea Envi-
ronment”. At this time the Pulpit “Geoecology” was opened in the Immanuel Kant
Baltic Federal University (IKBFU). The ecology—has become a compulsory
subject in all educational programs. Since the mid-90s, the role of the social sci-
ences rose. It is clear that the formation of moral and ethical principles is a fun-
damental principle of environmental education. The BUP course of lectures “The
peoples of the Baltic” is introduced as a compulsory subject of a regional com-
ponent. At this time, there is a need for continuing education on the issues. This
improvement in the ecological education of municipal employees is the key to
success in the implementation of sustainable development technologies at the level
of urban management. As part of the BUP the course of lectures “Sustainable
Community Development” has been designed. However, the sustainable develop-
ment is possible only through an integrated approach. As a part of the BUP a unique
monograph has been created, and a new Master Course “Environmental science”
was opened, which became to be a bestseller for students of the Baltic region.
Creation of the Kaliningrad regional BUP Centre in 1998 allowed our University to
meet the trend of events and to facilitate the process of greening of education at all
levels of training (school-bachelor-master-PhD student, continuing education).
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Along with the modernization of the educational process the modernization of
the University itself takes place from the standpoint of sustainable development.
With the assistance of BUP the Energy Efficiency Center was established, which
implements currently monitoring of the energy efficiency inside the buildings of the
I.Kant Baltic Federal University, as well as by providing services on the energy
efficiency of buildings for municipalities in the region to improve the skills of
employees of municipalities in the framework of the “Energy Efficiency”. At the
level of the faculties/institutes the greening process in the education can be pre-
sented as a case for the Institute for recreation, tourism and physical education. For
example, the project named «Bridges» resulted in the development the Dual
diploma Master-level course «Tourism marketing for SD», as well as developed
and implemented in most of specializations “Ecotourism” was implemented here.
To evaluate the combined effect of the common education and research was
required to determine the general methodological bases.

2 Methodological Approach

The BUP is a unique educational project, aiming at sustainable development of the
Baltic Sea Region. International interuniversity cooperation facilitates intercultural
communication between students and researchers, and creates new opportunities for
joint research; the project also focuses on solving ecological and social problems in
the Baltic Sea region. This is a network of 232 national universities and institutions
operated by producing courses on sustainable development studies of the region, its
environmental and political changes. In 2015 the BUP network delivered courses in
more than 180 universities serving nearly 9500 undergraduate and graduate
students.

For example, the Envirovet Baltic, a network of environmental health
scientists/educators from USA and the nine countries bordering the Baltic Sea, was
founded in 2001 on an initiative of the College of Veterinary Medicine, University
of Illinois and the Center for Reproductive Biology in Uppsala, SLU with scientist
from university in the Baltic Sea Region (BSR). Courses are delivered separately by
each university in the network in both cases.

The BUP, first of all, is a multinational community of researchers for compre-
hensive study of regional environmental, social, and economic problems all toge-
ther by students, teachers and stakeholders outside of the university in accordance
with global changes dynamic in nature and nations. Deep roots of global and
regional unsustainability in the world conduct us to use for research and education
interdisciplinary approaches which are cover the effects of environmental impacts
on landscape, biodiversity, water quality, atmosphere, soil, ecosystems, and people.
We also examined the topic on how society deals with environmental impact by
economic, legal, and engineering means as well as the international cooperation.
Important attention is given to eco-audit and eco-management issues as a systematic

The Combined Effects of Education and Research … 415

ferbrando@ffclrp.usp.br



way for society to understand and solve environmental, social, and economic
problems (as combined effects).

In the BUP activity it significantly related with case studies mostly from the
regions, and comparisons of situation in the North Europe and the North America.
There are also analyses on legal basis from UN conventions as well as from
European Union and Russian Federation normative acts that deal with the envi-
ronment. So, the BUP is defined as the interface between society and nature. The
content of monographs and text-books here is highly interdisciplinary with equal
attention to natural and social sciences. Ethics, behavior, lifestyle chapters are also
included.

The regional Center of BUP in Kaliningrad was founded in 1997 and today it
coordinates activity of 250–300 students and teachers from four universities and
institutions. Together with teachers our students participate in the different courses,
conferences, workshops and projects both on optional and compulsory base. At this
moment Kaliningrad students have received more than 150 diplomas and certifi-
cates of participation in different events organized by the BUP. The main purpose of
our work is to promote and implement the Sustainable Development Concept in the
new fishery technology, agriculture, tourism and recreation as well as for the nature
protection and revitalization.

3 Principles of Bioeconomy Studies as Key Problem
in the Rational Management and Exploitation of Marine
Bioresources

At present, this problem occupies a certain position in Russian research. For
instance, the first version of an electronic register system has been set up and is
working successfully. It covers above 600 principal inland basins of Russia. The
elaboration of the registers for maritime national borders and the Atlantic Ocean has
begun. However, chronic lack of funds is delaying the practical research need
before a regional register system can be drawn up for the ocean. There is an urgent
need to set up special bioeconomic units at the Baltic University, to place the
necessary structures on an improved financial footing, and to give the corre-
sponding researches an applied character (Fedorov and Krasnov 2012).

Formerly, studies of this kind were carried out on a minor scale at Kaliningrad.
However, these activities have ceased with few exceptions owing to the lack of
funding and of special bioeconomic sections. Under present day conditions, the
need to make decisions on this problem has become urgent.

Ecological-economic expertises are urgently needed as an instrument for the
protection and rational exploitation of marine bioresources. However, it must be
noted that the methodic needed for such expertises are weak and need radical
improvement. The elaboration and approval of ecologic-economic standards for
important industrial models on the Baltic shores is of great importance for the
solution of this problem.
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The topicality and essence of this problem consists in the inclusion, during the
elaboration of resource databases at fishery institutes, those economic characteris-
tics into forecasts which could help to solve management problems more effectively
and so help to reduce the economic risk for fishing farms. These investigations are
not being carried out owing to the lack of financial support. The need for investi-
gations of this kind is increasing considerably during the present transition of the
fishing industry pass to a free economy (Ionov and Kropinova 2010).

This is one of the few bioeconomic fields in which studies have been regularly
performed. The results have been taken into account in the educational process.
However, the studies need further enlargement and quantitative improvement.

Some current local bioeconomic problems such as the improvement of economic
geographical regionalization of the oceans on the basis of commercial fisheries, the
composition textbooks and teaching aids dealing the economics of using natural
resources in the fishing industry, etc., are also reflected in the curriculum of the
Kaliningrad Technical Fisheries University.

Considering the numerous research trends, it should be noted that success
depends on where the activities are organized. Experience shows that such inves-
tigations are performed most efficiently by commercial fisheries institutes where the
specialists in various fields—economists, ecologists, oceanologists, toxicologists—
can collaborate closely (Krasnov et al. 2014).

4 GIS-Based Approach

The development of the Geographic-Information System (GIS) and the creation of a
database is another area in which the efforts of our scientists must be combined to
provide a research basis for the distribution of productive forces in the
Baltic-countries, the construction of free trade zones, ports, recreation centres,
science parks, planning and protection of nature. The setting up of a central data
bank to collect and centralize the various databases related to the state of the
environment and natural resources, population levels, industry, transport, agricul-
ture, etc. is also foreseen. The data would be updated by the central databank and
accessible to subscribers for applied research. The Central European Data Centre in
Budapest was founded in 1991 and links the nets-works serving regional envi-
ronment centers in Hungary, Czech Republic, Austria and other countries. The
Baltic University with its focus on deteriorating ecological situation will need a
different center. The computer centre of Uppsala University (Sweden) and a few
centres in Estonia have already linked up in an attempt to organize a regional distant
data centre. An international seminar took place in at Kaunas V. Magnus University
(December 1991) on the initiative of the authors. It was attended by representatives
of all former Soviet Baltic Republics, and representatives from the Kaliningrad,
Sankt-Petersburg, Byelorussia, Uppsala and Weber State Universities (USA, State
Utah) also took part. An understanding was reached concerning the creation of the
Baltic GIS and their prospective development. This foresees the development of the
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GIS on the basis of agriculture, the development of international and national
tourism, «white» health resort tourism and sanatoria, and a few other areas. After
these had been defined and their coordinates specified, computers transformed them
from digital into analogue form. This shows that the environmental atlas of the
Baltic Sea basin ever-one needs can be produced. However, some time will pass
before it can be completed and published, time in which experts must be trained in
all regions and republics both to enter the data into the computer and to research the
links between the data and to organize the data base. Uppsala University is orga-
nizing special courses to train GIS experts. After completion, all experts will
receive corresponding documents and a free personal computer for recording and
processing ecologic information. It is planned to base the Baltic GIS system on the
topographic principle using a scale of 1:150,000–1: 120,000. Similar programs are
also being developed with the support of UNO and UNEP. They serve the devel-
opment of environmental protection in a free economy and enhance educational
quality. It is difficult to over-estimate the contribution of integrated regional atlases
showing in generalized form the environmental conditions, resource potential and
perspectives for further development to the improvement of geographic education.
Existing atlases are never adequate for this purpose owing to the long preparations
before publication, misrepresentation of data, poor linkage, the predominant car-
tography component, and the «breaking up» of data. We can create corresponding
atlases using a completely different, integrated methodological and methodical basis
by including the GIS system (Krasnov 1995).

5 An Example of the Innovative Tourism Product

Current situation with the nature protected areas in the Kaliningrad region
demonstrates that this potential could be used by the Russian citizens, more and
more arriving to the region due to the geopolitical and economic situation (Kro-
pinova 2009, 2011, 2013).

Until 2004, a system of protected natural areas in the Kaliningrad region
included: 1 National Park, 8 state nature reserves of regional importance, 59 natural
monuments of regional importance, two federal resort, 32 specially protected nat-
ural sites—wetlands.

The total area of protected areas in 2004 amounted up to 14 % of the total area of
the region. Since 2011, efforts were made to restore the protected natural areas. By
2015 there were created the National Park, 1 natural park of regional importance
and 11 state nature reserves of regional importance, including 2 complex (land-
scape) and 9 geological nature reserves (Agency on Nature protection 2015).

So the Faculties with specialization on tourism more and more introduce ecology
and ecotourism into their curriculum. For instants, Ecology is a discipline of the
Basic Component for the Educational Curriculum on the Faculty for recreation,
tourism and physical training, on the Faculty for nature use, spatial development
and town planning. Sustainable development and sustainable tourism is an
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obligatory discipline of the regional component and ecotourism is most commonly
introduced as a voluntary subject.

Teachers and students of the IKBFU are highly involved into the international
projects, targeted at nature resources protection and sustainable use. By that tourism
is the most common subject for study in most of the projects supported by EU
programmes.

International projects dealing with eco-tourism issues with the participation of
the Kaliningrad region:

• Creating a cross-border bike trails on old post road in the Curonian Spit:
EuroVelo—Baltika.

• CROSSROADS—Lagoons as the cultural and historical crossroads of peoples
in the South-Eastern Baltic area.

• Aгopa 2.0./The AGORA 2.0—Heritage Tourism for Increased BSR Identity
• EcoRegion—The Baltic 21 EcoRegion project.
• CROSSROADS2.0.—Lagoons as crossroads for tourism and interactions of

peoples of South-East Baltic: from the history to present.

Within the project Crossroads 2.0 there was special training for the international
group of students organized. This group consisted of 45 students from Lithuania,
Poland and Russia at first were given master-classes were given international lec-
tures and master-classes by teaches and tourism experts from the all 3 countries. As
a result of study the students have to present their projects on the sustainable use of
the transborder nature resources. Among them there were proposals on the
sport-parks, active-tourism routs, water-routs, recommended afterwards to the
tourism companies.

Education for sustainable development within life-long learning projects:
Example: “Project ‘Water, nature and people in the disappearing landscape’: On
experience of rural tourism development in the Polessk district of the Kaliningrad
region” (www.wildnet.ru).

In April 2014, the open-air museum of the Viking Age “Ancient Sambia” was
opened in the National park “Curonian Spit”. The museum was built in the
framework of the international project “Lagoons as a crossroads for tourism and
interaction between peoples of South-Eastern Baltic: from the history to Present”,
which is co-financed by the European Union.

The idea of creating this museum arose in I.Kant Baltic Federal University in
2005, when it was decided to set up an innovative tourism product, which would
unite in itself an interactive component, a classical museum and would be new
modern object of the tourist attraction of the region. The historical epoch of the
Viking time (9–11th century) was selected as the main topic for open-air museum
in the Kaliningrad region. The idea of creating this museum was not casual. There
are wide network of similar museums in the Baltic Sea region, which includes the
most western Russian region, Kaliningrad oblast. The nearest neighbor state,
Poland, has five open-air museums, which reconstruct the Viking Age, and three of
them are reconstructions of settlements of the Viking epoch. There are annual
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events, festivals, historical and cultural reconstructions organized in these muse-
ums. The Kaliningrad region has the common history and heritage with the regions
of Poland, Germany and Sweden, adjacent to the Baltic Sea. According to the
results of archaeological excavations it was founded that several settlements of the
Viking epoch were in the territory of the modern Kaliningrad region. Thus,
according to the all preconditions, it was decided to reconstruct one of these set-
tlements in the Curonian Lagoon adjacent area, representing the Vikings. This
museum became the first in Russia open-air museum, of such type.

In the framework of the international project the technical documentation for the
construction of the open-air museum on the site-visit Center National Park
“Curonian Spit” of the Kaliningrad region was prepared. The interactive play-
ground for children and “Time tipe” became the first stage of the museum. Museum
“Ancient Sambia” is a reconstruction of an ancient settlement, which was located
on the ancient settlement of Kaup, near town Zelenogradsk, and this fact is its
uniqueness and value for studying the history of the region. In the museum visitors
can touch the alive history of the region, can be returned back over a thousand years
ago.

The museum was equipped with replicas of ancient tools, furniture and other
staff, which is widely used for the exposition showing life of people in ancient times
lived on the territory of present Lithuania, Poland and the Kaliningrad, adjacent to
the Curonian and the Vistula Lagoons. In the museum it is possible to get an
experience of ancient technologies of processing bone and amber, jewelry making,
candle making, as well as food cooking. Plunge into the ancient culture and living
history can also be possible through the wearing replicas of costumes and armor of
the Viking Age.

The museum “Ancient Sambia” is organizing a mini-festivals “Days of ancient
crafts” and small events in which visitors could enjoy and try a variety of craft
activities, typical of the ancient historical epochs. Festivals can extend the range of
handicrafts and interactive activities for tourists, which are not represented in the
regular functioning of the museum. One of such festivals was held in the museum
“Ancient Sambia” in June, 2015. During two days of the festival, the museum has
attracted more than 2500 visitors.

Also, it is important to mention that open-air museum “Ancient Sambia” in the
Kaliningrad region during its short history of existence, takes the 5th place of the 12
museums of the region. For the period less than a year it was visited by 7880
tourists. The open-air museum “Ancient Sambia”, as an innovative tourist product
competes with classical museums of the region and has a higher chance of reaching
the leading positions in the rating.

Half of all tourists when they visit a foreign country primarily interested in local
culture. It is also typical for local residents, many of whom are not have enough
knowledge about the history of their region, as well as are not familiar with many
traditions and cultural rituals. Such opportunity for tourists to learn the culture and
alive history are given by the open-air museums, mainly historical and architectural,
folk architecture, as well as ecomuseums. Cultural and ethnographic tourism is no
less popular than other types of tourism.
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Also, it is important to mention that the open-air museums should be seen from
the standpoint of the development of innovation in tourism as the Center of Culture
and the starting point for exploring by tourist or region or the country. Promotion of
the museum as tourist sites is an important strategic task of interaction between
museums and tourism for development the territory and increase the attractiveness
of the regions.

The second example of a new type of the museums, allowing to learn through
play and interactive communications is a new building of the World Ocean museum
(Kaliningrad) called the “Planet Ocean”. It is planned as a unique scientific-research
complex that presents economy of knowledge for the mariculture development in
the region. According to the architectural concept it will be a sphere that corre-
sponds the form of the Earth. The museum depository and pavilions of the Naval
Centre and Educational Centre have a cubic form associated with the unit of
measurement of the Ocean (see The Museum of the World Ocean web-site. http://
www.world-ocean.ru/en/the-planet-ocean-centre-project).

According to the scenario of the exposition members of the expedition ship
“Planet Ocean” will learn a lot about the oceans: they will get information about the
Planet mode on-line, they will go through the huge sea aquariums, will visit
kino-planetary, the observatory, will participate in interactive sessions. The main
important aspect is that of the exhibits will be presented in such a way that everyone
will be able to touch them!

6 Future International Cooperation

Ecologic-economic research carried out on the basis of national and international
programs in the basin of the Baltic Sea undoubtedly must activate and enhance the
educational quality of students by stimulating their creative activity and cooperation
in research projects. The next textbook must be based on the principal of
ecologic-geographical courses («Ocean Econology», «Econosystem of the Baltic»).
Special courses related to oceans, coasts, islands, utilization of nature, ecology, the
economics of various industrial sectors, ecotechnology, ecotoxicology and envi-
ronmental ethics, etc. must be presented by all geographical faculties (Ryden et al.
2003). The department of the Oceanology in particular and the Institute of Natural
Use, Territorial Planning, and Urban Development Immanuel Kant Baltic Federal
University in general could be one of the partner for the Baltic University Pro-
gramme in this study.

7 Conclusions

The combined research into the environmental situation of the coastal regions
performed by the scientists and students of Baltic universities should be used as a
basis for elaborating joint recommendations for the utilization of natural resources
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and the development of new technologies for the fishing and other industry. Special
attention should be paid not only to environmental protection on the Baltic coast
and in its basins, but also to reproduction in marine bays and inland basins. It is also
necessary to orient decision-making towards the development the rational utiliza-
tion of renewable natural resources (social and scientific tourism, health resort
business, etc.). This means that the problems of training specialists in the fields of
social and political ecology must be coped with and the potential for inter-national
cooperation in the ecological education of the young people in the region should be
considered.
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Towards a Social Ontology
on Sustainable Development in CUT:
Understanding Stakeholder
Perceptions

Awuzie Bankole, Emuze Fidelis and Ngowi Alfred

Abstract
Successful implementation of Sustainable Development (SD) in Higher
Education cannot be achieved through distinct knowledge and operational silos.
Rather, the storyboard of success shows the importance of stakeholder
contributions. However, achieving a consensus among stakeholders has proven
to be a herculean task when power relations are uncertain. Such lack of
consensus accentuates a need for the evolution of an SD based social ontology
within a University system. As a first step towards achieving such ontology, it is
imperative that the perceptions of these stakeholders are gauged and understood.
This is the central objective of this study. In this study, the Central University of
Technology, Free State (CUT) is used as an exemplar to explore the existence
of diverse stakeholder perceptions and the impact of such on the attainment of
expected implementation outcomes. This study obtains data through semi-
structured interviews from identified stakeholders within the CUT. Observations
from the data confirmed the prevalence of diverse perceptions on the definition
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of sustainability and the components of SD as well as its expected outcomes.
The findings from this study would assist in the evolution of an SD based social
ontology within the University by harnessing the identified perceptions of the
various stakeholders.

Keywords
Higher education institutions � Social ontology � Stakeholders � Sustainable
development

1 Introduction

The role of Higher Education Institutions (HEI) in engendering Sustainable
Development (SD) within the society has been elucidated in relevant literature
(Cortese 2003; Krizek et al. 2012). Such roles originate from their time-honoured
positions as institutions situated at the forefront of knowledge creation (Stephens
et al. 2008). HEIs are regarded as microcosms of the society (Lozano et al. 2013).
They provide a platform for applying suggested solutions to societal challenges.
Issues concerning SD have continued to reverberate within society. Owing to the
previously stated reasons, HEIs are being increasingly looked upon to provide
society with the wherewithal to achieve successful SD implementation. Such
demands have led to the adoption of various initiatives such as the Education for
Sustainable Development (ESD) mantra, amongst others. Central to this mantra, is
the modification of extant curricula, as it pertains to teaching, learning, research and
university operations, to suit the attainment of SD requirements. HEIs in
Sub-Saharan Africa (SSA) region seem to have secured a buy-in into this agenda.
This is not only evident in the plethora of HEIs that signed up to the 2009 dec-
laration entitled ‘Sustainable Development in Africa-The Role of Higher Educa-
tion’ at the 12th General Conference of the Association of African Universities
(AAU) in May, 2009 (Escrigas et al. 2011), but also in the preponderance of HEIs
which have since expressed their aspirations to become Sustainable Universities
(SU). In such HEIs, this aspiration has transformed from mere aspirations to policy
statements. Also, the development of implementation frameworks has been
observed. Although the participation of the Central University of Technology, Free
State (CUT) in the aforementioned declaration is unclear, its aspiration to become
an SU has been buttressed by its announcement of a strategic vision, a policy, and
the subsequent inauguration of the Sustainability Implementation Framework
(SIF) (CUT 2012). Through these mechanisms, which were inaugurated in 2011,
CUT set itself up for the advancement of SD within its campuses. However, five
years into the implementation of the ten year strategic plan, implementation at CUT
has continued to suffer from under-reportage of performance.
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Contemporary literature buttresses the significant impact of stakeholder com-
mitment and involvement in achieving successful implementation varying initia-
tives (Yang et al. 2009). This implies that the commitment of various stakeholders
within CUT is imperative for securing expected SD implementation performance.
There is a need for the development of a shared understanding of the SD agenda at
CUT. The absence of such understanding has been identified as a barrier to the
adoption and implementation of organizational objectives (Ralph and Stubbs 2014;
Sammalisto and Lindhqvist 2008). The bid to develop this understanding among
stakeholders is often negated by the multiplicity of perceptions, which drive the
development of diverse understandings about a particular phenomenon within a
community. To resolve such issues, especially as it pertains to the implementation
of an agenda, there is a need to evolve a social ontology among stakeholders in
CUT. In other words, this study seeks to contribute to the evolution of an SD based
social ontology among distinct stakeholders in CUT. It intends to achieve this by
exploring the existing perceptions of these stakeholders on the SD agenda with a
view to identifying and explicating common grounds identified from the narrative
emanating from such an exploration. It is expected that the identification of com-
monalities from the divergent perceptions of these stakeholders will contribute
immensely to consensus building regarding what SD entails for CUT and how it
can be actualized.

2 Literature Review

2.1 A Social Ontology for SD in HEIs

The term ‘ontology’ is derived from two Greek words, ‘onto’ (being) and ‘logos’
(study or science) hence implying, the science or study of being (Latsis et al. 2013).
‘Being’ in this sense is used to refer to either entities or things that are in existence
or what are to exist as well as what such entities have in common. Therefore, a
social ontology can be referred to as a reflection of the shared beliefs and per-
ceptions existing within a social entity (usually a community) pertaining to a social
reality (Latsis et al. 2013, Edum-Fotwe and Price 2009). The applicability of the
social ontology concept within a societal context is based on the presupposition that
social reality evolves from a society’s collective imposition of functions on physical
reality (Searle 2006). This kind of function is referred to as a status function
(Thomasson 2003). In presenting an instance of status functions, an example of a
piece of paper which is collectively accepted within a society as constituting a
medium of exchange, is rendered. However, three components are required to
engender such reality, namely; collective intentionality, assignment of primary
functions, and constitutive rules and procedures (Searle 2006).

According to Searle (2006), collective intentionality is not only used to connote
intent but also beliefs, hopes, desires, emotions, perceptions, etc. shared by a group
of individuals (collective). He reiterates the power of individuals to assign functions
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to objects for specific purposes, even when the object did not possess the physical
traits to carry out the assigned functions. Similarly, constitutive rules or procedures
are rules established to ensure conformance to the social realities produced through
collective intentionality and assignment of functions.

In affirming the significance of social ontology in understudying social realities
within a societal context, Edum-Fotwe and Price (2009) reiterate that the concept
serves to portray extant situations in a particular societal context albeit at an abstract
level. Affirming that it highlights the kind of interactions among individual values
which have led to these situations (social realities), they maintain that social
ontology will enable an in-depth understanding of the attributes of individuals
within that societal context. Their argument is premised upon the assumption that
social realities do not evolve in a vacuum, but rather it results from the robust
interaction of individual values within a particular societal context. This implies that
the social ontology of a particular community is a mere reflection of the aggregate
choices of the individual constituents of that community.

From the foregoing, it can be proposed that an HEI’s desire to deliver on its
expected SD outcomes can only be successful if there is shared understanding
among various stakeholders regarding what these outcomes entail and how they can
be achieved. This is especially so in HEIs that has been previously described as
microcosms of the society with various stakeholder groups with diverse under-
standing of issues. Achieving such shared understanding is critical to the devel-
opment of a social ontology on SD implementation at CUT.

2.2 Sustainability@CUT

Driven by the Higher Education Policy in South Africa, which is aligned with
national strategic commitments to SD, CUT proceeded to state its aspiration in
making significant contributions towards the attainment of SD commitments (CUT
2012). It is pertinent to note that these commitments are based on the global societal
shift towards SD. In a show of its commitment to the sustenance of the ethos of SD,
CUT in 2010/2011 embarked on a transformational journey towards becoming a
Sustainable University of Technology (SUoT). This transformation was built
around the following context specific features, namely; its place as a South African
public institution, and its nature as a University of Technology (UoT). The former
makes it imperative for CUT to adopt and support the national commitments and
development aspirations of the government and citizenry of the South African
nation, especially as it concerns making contributions to science, technology
transfer, and education. The latter is concerned with the UoT’s institutional context.
This implies that the decision making apparatus at CUT would be centred upon:

• Granting of special consideration to the development and transfer of substantial
contributions towards the attainment of global, regional, national and local
sustainability through a modification of the extant curriculum;
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• Engendering sustainability ethos as it pertains to its resource consumption and
conservation practices with the intention of contributing to the reduction in
institutional ecological footprint;

• Promoting institutional governance and management alternatives, which provide
support for the enthronement of affordable, and durable risk mitigation solutions
that can be transferred to other sectors of the society, in the conduct of their
daily operations, and

• Adopting an integrated approach to SD progress through partnership
arrangements.

CUT’s SD commitment to attain its SUoT aspiration by the turn of the decade is
encapsulated in Fig. 1. But, five years into implementation, studies investigating
SD implementation across various facets of CUT’s activities have reported bleak
implementation performance (Awuzie et al. 2015; Awuzie and Emuze 2015).
Findings from these studies indicate that Business as Usual (BAU) has continued. It
appears that the transformation mantra does not enjoy the kind of support it requires
to sustain successful performance from various stakeholder groups. Findings from
these previously mentioned CUT focused studies have sought to align with extant
studies concerning SD implementation in HEIs in attributing incidents of poor
implementation performance to a plethora of organizational and financial factors
(Ralph and Stubbs 2014; Stafford 2011; Svanström et al. 2012; Velazquez et al.
2005).

3 Methodology

This study adopts a case study research design. The case study research design is
renowned for its efficacy in studies attempting to study a phenomenon within its
natural context, hence its adoption in this study (Yin 2013). This aligns with the
scope of this particular study, which seeks to explore stakeholder perceptions
concerning SD implementation (phenomenon) within the CUT (context). The use
of face to face semi-structured interviews contributed immensely to obtaining the
perceptions of the identified stakeholder groups. As an elicitation technique,
semi-structured interviews support the elicitation of the interviewees’ weltan-
schauung as it pertains to the subject matter whilst enabling the interviewer to
maintain some degree of structure (King and Horrocks 2010). Furthermore, it
provided an insight into how these interviewees have come about developing such
weltanschauung.

Considering the centrality of the interviewees’ opinions to attaining the study’s
objective, the choice of this technique made it possible for them to serve as par-
ticipants in the research. This enabled them to actively shape the course of the
interview sessions through their responses instead of proffering passive responses.
Also, the avoidance of the latter scenario prevented the interviewers from imposing
their own version of reality on the interviewees.
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The interviewee recruitment exercise was preceded by an identification of
stakeholders. A perusal of the SIF document revealed the various stakeholder
groups who were responsible for contributing either directly or indirectly to the
achievement of CUT’s transformational aspiration. For this study, only stakeholder
groups who had direct impact on the HEI’s SIF were adopted. Accordingly, five
stakeholder groups were identified. These groups consist of the following, namely;
academic staff, non-academic staff, students, (postgraduate and undergraduate),
University management staff, and Infrastructure Delivery Partners (IDP).

The categories of stakeholders listed above are to a large extent self-explanatory,
perhaps with the exception of the Infrastructure Delivery Partners. Recently, CUT
has been involved in a major infrastructural development exercise in its two main

Teaching and Learning
Through the qualifications, support and produce learning and growth 
outcomes that enhance the quality of socio-economic development 
contributions of its students and graduates, where quality includes 

enhanced sustainable socio-economic development impact

Technology development and transfer
Through the research and innovation produce technology and skills 

transfer outcomes as well as develop competent staff for our partners that 
enhance the quality of our regional and global competitiveness needed to 

create and sustain livelihoods, where quality includes enhanced 
sustainable socio-economic development impact.  

Partnership project management 
Through focus and effective partnership projects -with local and national government and CBOs’ and regional and 

global universities and development agencies-develop our ability and capacity to cost-effectively produce the 
desired qualifications as well as research and innovation outcomes, where project effectiveness includes 

enhanced cooperative sustainable socio-economic development  

CUT
Excellence commitment 

Its integrated organizational governance, resource application, quality 
improvement, and learning and growth capacity to advance excellence in 
sustainable socio-economic development as well as enhance economic 

competitiveness  

Fig. 1 Important elements of CUT’s integrated commitment to excellence in sustainable
socio-economic development. Source CUT (2012)

430 A. Bankole et al.

ferbrando@ffclrp.usp.br



campuses. IDP as used in this context refers to consultants, contractors and sub-
contractors. The authors ascribed the same stakeholder status to staff of CUT’s
in-house Facilities Maintenance/Management staff for obvious reasons. For the sake
of expediency, the student stakeholder group was delineated along undergraduate
student and postgraduate student lines. The University Management staff consisted
of staff members holding administrative portfolios pertaining to teaching and
learning, research and operations.

In the aftermath of this stakeholder identification and categorization, the
researchers proceeded on an interviewee recruitment drive. A mixture of purposive,
convenience and snow-ball sampling techniques were adopted (Denzin and Lincoln
2008). Prospective interviewees were approached through a plurality of ways. For
prospective interviewees belonging to the respective stakeholder groups with the
exception of the students’ stakeholder group, emails were sent to them soliciting
their participation in the study as interviewees. The recruitment of interviewees
lasted for a period of five months (June–October, 2015). The interviewee demo-
graphics are indicated in Table 1.

At the last count, a total of twenty-three (23) interviewees were successfully
recruited and interviewed. The interview sessions ran concurrently with the
recruitment exercise due to time pressures. Time constraints were experienced
during the conduct of this study as there seemed to be a high degree of apathy
among the stakeholders to the SD implementation process at CUT. For example,
varying stakeholder groups were often not forthcoming in participating in the
interview sessions. Therefore, the sample cannot claim to be truly representative
when the representation of the non-academic staff is considered. However, this
limitation does not undermine the credibility, trustworthiness and reliability of the
findings based on the instruments applied in data collection and analysis—
semi-interviews and Qualitative Content Analysis (QCA).

Questions asked during these interview sessions focused on gaining an insight
into the perceptions of the identified stakeholder groups as it pertained to:

• Shared understanding of the dual concepts of Sustainability and Sustainable
Development;

• Level of awareness of the CUT’s Sustainable Development agenda, and
• Expected outcomes from CUT’s Sustainable Development agenda.

The interview sessions lasted for an average of twenty-five minutes each. The
interview sessions were tape recorded, with the permission of the interviewees and
subsequently transcribed. Upon transcription, the identities of the interviewees were
anonymised for confidentiality purposes. Thereafter, the transcripts were analysed
thematically using QCA (Denzin and Lincoln 2008). The use of the QCA approach
allowed for the defragmentation of the data originating from the interviews into
manageable categories otherwise referred to as themes thus enabling easy analysis.
In carrying out the analysis, the questions listed above were utilized as pre-set
themes. Steps taken in the analysis included the reading and re-reading of the
transcripts, the development of preliminary categories using the aforementioned
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pre-set themes (Taylor-Powell and Renner 2003; Wildemuth and Zhang 2009). The
responses contained in the transcripts were then coded according to the established
themes. Thereafter, the themes were reviewed to ensure the suitable nature of the
categorization applied.

4 Results and Analysis

In this section, the findings observed from the data are discussed in accordance with
the pre-set themes.

4.1 Shared Understanding of Sustainability
and Sustainable Development

CUT’s desire to develop a social ontology towards SD implementation rests on the
troika of collective intentionality, functional assignment and constitutive rules.
A shared understanding among stakeholders concerning the phenomenon is central
to an evolution of the aforementioned troika. This much was admitted to by three
different interviewees, SL, DAU and SA. According to DAU, ‘…. it takes us back
to what I think the fundamental issue is,… do we have a shared understanding of
SD?” In furtherance to this, he advises “… so I think what will be quite fundamental
in your study, in my opinion, is what is the definition that you are providing with
regards to SD and how are the people (stakeholders) responding to these
endeavours?” Corroborating DAU’s assertions, SA identifies the need for proper
education of stakeholders on what SD entails stating that “proper education of your
internal staff on what is meant by sustainability, because everybody understands it
differently”. These statements by DAU and SA literarily set off the discourse on
whether a shared understanding exists in CUT about the definition of SD.

In fact all the interviewees hinted of different definitions of the SD concept.
Interviewees such as DAU, SA, CM, PS1, PS2, SL and IDC were able to describe
SD as it obtains in the public space, although not without some reservations. For
instance, whilst acknowledging the supposedly generic definition of SD, SL who
doubles as an academic and a university management staff, in his capacity as a
faculty research manager, insisted that his management position makes him see SD
differently. According to him, “…a research manager should look at sustainable
research and from that side, I think that what we should consider is looking more
into continuity of research, research applications, and the relationship between the
research and the industry and the community…so these are the elements of sus-
tainable development when it comes to research management side, from my own
perspective”. He however admitted to an understanding of the SD mainstream
definition when speaking from an academic position with respect to his specialism.
In his own rendition when asked to share his own understanding of SD and sus-
tainability, DoF maintained that the SD and sustainability from the CUT
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perspective bothered on how to ensure a steady enrolment of students into the HEI.
Additionally, he stated that the major difficulty was how to get this enrolment to
provide for financial sustainability for the HEI. And as such, he advocated for
improved program offering to the prospective students in line with the current
realities of the employment market place.

In a similar vein, SA repeated the mainstream definition of SD by stating that
“Well, SD just like the Bruntland report states focuses on development, how are we
going to develop for our current needs without depleting your resources so that
your future generations can also be sustained. Sustainability for me is the process
of our development, how do we start towards getting to that point of being sus-
tainable. So that process is very important when we talk about SD and the
development.” However, during the course of the interview, SA admitted that the
prevailing perception within the CUT on SD was focused on the financial (eco-
nomic aspect) “Right now, people are just seeing sustainability as the financial
element. You know like… We need to save. And it is not so much focused on the
environmental and social, so right now, I am working with the team to get them to
understand the importance of all three and not just one”. However, during the
course of the interview, interviewee SA was found to be hammering on the envi-
ronmental and financial aspects of SD, mainly energy consumption and conser-
vation as well as waste management, thus implying that this was an aspect she was
keen on mainstreaming.

Conversely, stakeholders within the IDP group displayed an understanding of
the concept which was also at variance with most of the opinions previously
espoused by representatives of the other groups. Majority of the stakeholders in this
group indicated a grounded knowledge and understanding of SD, but expressed
their willingness to champion it, only if the client (in this case CUT) demands for it
through proper specification in project documents. Interviewees in this category
were mostly representatives of consulting and contracting concerns to whom certain
functions concerning the delivery of built assets at CUT had been outsourced. In a
nutshell, they implied their willingness to abide by the existing social reality
construct in CUT, despite their personal experiential knowledge. This was evident
in CM’s assertion where he described himself as a Sustainability/Sustainable
Development champion by stressing that “…I have spent the last 18 years in the
UK so sustainability has been pretty much at the top of my agenda. I am a qualified
BREEAM assessor, and I was sustainability champion for three corporate
organisations over there, so it’s quite a high for me”. However on his present
engagement at the CUT, he states “…I mean it’s at the top of my agenda but the
problem is that it is not at the top of the client’s agenda or perhaps most clients’
agendas certainly in South Africa yet.” Similarly, GF insisted that aspects that were
specified in the project contracts such as ensuring an estimated 30 % spend within
the CUT’s local environment was being adhered to.

From the perspectives of the students, undergraduate and postgraduate students
alike, as well as TA, and CW, the term SD was associated with the need to ensure
greater efficiency in energy and water usage at CUT. Obviously, this notion is as a
result of the communication emanating from the quarters with authority pertaining
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to SD matters at the CUT (Djordjevic and Cotton 2011). Such communication
always expressed concern on the inefficiencies experienced in the areas of resource
consumption, particularly energy and water.

Summarily, it can be deduced that diverse understanding of SD exists among
CUT’s stakeholders. Perhaps, this is a significant contributor to the low imple-
mentation performance levels being experienced, therein.

4.2 Level of Awareness of the CUT’s Sustainable
Development Agenda

According to Mader et al. (2013), optimal levels of awareness concerning trans-
formational concepts such as SD are central to the entrenchment of such ideas into
the organizational fabric of HEIs. Without such degree of awareness, securing the
buy-in and commitment of stakeholders and attainment of successful implemen-
tation may be difficult. It was therefore astonishing to observe that majority of the
stakeholders interviewed claimed knowledge of the concepts of sustainability and
SD, their varied definitions notwithstanding, as well as the existence of CUT’s SD
Charter; but they feigned ignorance on what its components and the SIF entailed.
Also, three of the undergraduate student interviewees, US3, US4, and US5 who
were carrying out their studies within the realm of the built environment at CUT
affirmed that their knowledge of the concepts was as a result of their research topics.
DAU whilst affirming that there was a limited knowledge concerning what actually
constituted SD, reiterated that this was not peculiar to the HEI’s stakeholders. He
stressed that “.…so it is fair to say as a general observation, people have a limited
observation of SD and I think that this is primarily due to its origination in the
public space and generally, how it is being communicated”. He maintained that
given the seeming dominance of environmental issues in the communication of SD,
a greater proportion of individuals tend to neglect the concept, owing to its inability
to take care of the social and financial (economic) aspects of their daily lives.

Certainly, this constitutes a major challenge to the development of a social
ontology. It is obvious that CUT’s SD charter has fallen victim to organisational
encumbrances occasioned by ineffective communication. For the avoidance of
doubt, the core statement of the SD charter as stated in its policy document indi-
cated that as an SU, CUT aspires to “….become a teaching, research and learning
environment which maximizes and mainstreams environmental, economic and
social sustainability in all its operations and educational activities” (CUT 2012).
Also the SIF provides a guideline of implementation with associated outcomes. Of
interest in the plethora of deliverables was the desire to train/hold induction of at
least 800 staff and students on SD matters over a three year period, 2011–2014.
This would have accelerated the integration of the SD principles into the fabric of
CUT to support shared understanding of the relevant concepts. Unfortunately,
observations originating from conducted interviews indicate that this has not been
done and as such, the attainment of a shared understanding among the stakeholders
remains an aspiration.
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5 Expected Outcomes from CUT’s Sustainable
Development Agenda

The bid to evolve a social ontology, normally originates from the identification of a
collective expectation of certain outcomes (Bickhard 2008). Such outcomes will
lead to improved buy-ins and commitment from members of a given community.
Such expectations make it easier to engender behavioural change through consti-
tutive rules and procedures. The identification of such outcomes makes the
development of a social reality, which is centred on the attainment of these out-
comes less challenging. As such, the interviewers sought to identify the expected
outcomes of a robust SIF from the interviewees. One of the cardinal issue that was
brought to bear as an expected outcome was the issue of Indoor Environmental
Quality (IEQ). The interviewees from the undergraduate, postgraduate, academic,
and non-academic groups stated that the IEQ in their lecture halls and the hall ways
were inappropriate and did not conform to the guidelines for SD as described to
them by the interviewers during the interview sessions. They opined that this led to
increased usage of electricity as the ventilation was poor and the natural lighting
was impossible. When asked if this was the case in recently completed buildings at
the CUT, they affirmed that BAU is the norm. Members of the academic staff also
inferred that the processes of staff recruitment as experienced by them did not
accord considerable weighting to the prospective employees on the issue of attitude
or understanding of sustainability and SD.

According to an interviewee, CM, little is being achieved in terms of inte-
grating the SD agenda into the provision of built assets on campus. According to
him, “…So using this project as an example, the student accommodation, it’s got
some features you can call sustainable…But it could have had an awful lot more.
It could have had solar on the top, you could have insulated it better, you get
what I mean. Natural lighting would have been better, we could have upped the
insulation for the sun but in fact this building when it was originally tendered
had insulation inside the façade which was taken out for value engineering. So
now you think to yourself, for the short term, for the project, for the build, you’ve
saved some money but in the long term, you’ve got probably I can’t remember
the difference but probably three or four times the capital expenditure over the
life of this building lost in the value of power consumption to heat because you’ve
got to heat this up now half year when the Free State is freezing cold and we
have radiant heating panels in every room in the accommodation which isn’t
really great.” His statement indicates what the supposed expectations should be
about a truly sustainable building. However, issues relating to initial cost outlays
continue to deter the actualization of such buildings. This observation draws
attention to the need for a shared understanding. It is apparent that this stake-
holder had a different understanding of what SD is and what its outcomes should
entail from what the client had on the same phenomenon.
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6 Conclusion

The role of HEIs in fostering SD has been observed. HEIs being microcosms of the
society have sought to transform themselves into SU and then share the knowledge
created during the process with other sectors of the society. CUT happens to be one
HEI with such aspiration. Because of its aspiration, CUT initiated an SD policy and
an implementation framework (SIF) with a timeline of a decade. However, a social
ontology has been described as imperative for SD implementation success. In
consideration of the criticality of a common perception among various stakeholders
to the evolution of a social ontology on SD implementation, this study explored the
perceptions of various stakeholder groups within the HEI. The study observed that
there was indeed a variety of perceptions regarding SD definition and/or under-
standing. The lack of shared understanding/interpretation may be impacting SD
implementation performance at CUT. The study indicated that despite the presence
of a policy that is supported with a documented framework, there is a low level of
awareness among stakeholders regarding internal SD policy and framework at
CUT. Furthermore, no common ground was identified among the various stake-
holders interviewed thus implying the difficulty of achieving a social ontology. It is
suggested that increased stakeholder awareness, and enlightenment should be
adopted by CUT, if SD is to become second nature in the institution.

It is hoped that this study will contribute to the evolution of a social ontology,
which will consequently engender the successful implementation of SD at the
institution. Also, a paucity of studies into the impact of sociological factors on SD
implementation in HEIs, particularly in SSA has been noted. It is expected that this
study will provide the theoretical basis upon which such studies will be premised.
Further studies pertaining to the development of a robust implementation frame-
work based on a common social ontology among stakeholders within CUT and
other HEIs in South Africa are advocated. Future studies should incorporate sta-
tistical computations through the use of alternative techniques whilst building on
the findings of this study.
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Consumption, Production…
or Perfection? Exploring Approaches
to Carbon Footprinting in Higher
Education Institutions

Oliver J. Robinson, Simon Kemp and Ian D. Williams

Abstract
Organisations of all types are significant contributors to global anthropogenic
greenhouse gas emissions. Currently, the carbon emissions of organisations are
typically assessed through hybrid environmentally extended input-output—life
cycle analysis. The design of these models means that double counting is
inherent and, were all institutions to report their carbon footprint, the cumulative
figure would be grossly inflated. Knowing the full extent of environmental
impact is important in the decision making process to implement sustainability
initiatives. However, on the basis of comparing with peers and contributing to
national carbon accounts, the model falls short of requirements. For universities,
where activity is dominated by the consumption of resources, producing and
reporting the carbon footprint is plagued by potential double counting, as well as
vast data collections which are too cumbersome for institutions to manage. To
find the most suitable approach for higher education, this paper explores the
attributes of the organisational carbon footprinting methodologies available to
simultaneously avoid double counting and lessen data management issues. The
former can be eradicated if activities are allocated on either a consumption or
production basis; however footprinting is streamlined for universities if a
production based footprint is chosen. Universities should not defer from their
responsibility to sustainable consumption and so for internal purposes, efforts to
understand the full breadth of emissions in which they indirectly influence are
deemed important.
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1 Introduction

Organisations are becoming increasingly aware of their responsibility to reduce
carbon emissions both within their direct control and as a result of their supply
chain. Carbon management involves the act of ‘managing’ and ‘measuring’ the
greenhouse gas (GHG) emissions from organisations’ activities focussing pre-
dominantly on two GHGs, CO2 and CH4 (Williams et al. 2012). One key group
from which carbon emissions have risen steadily is Higher Education (HE).
Globally, the sector exceeds 178 million people, representing 29 % of the global
university-age demographic, having grown 200 fold over the course of the 20th
century (Schofer and Meyer 2005) and estimated to rise to 262 million by 2025
(Pike 2012). The number of institutions that exist to accommodate students now
equals some 17,000 around the world. The United Kingdom (UK) HE sector (which
encompasses 129 universities) has experienced a 3.9 % increase in emissions
between 2005 and 2010 and is under increasing pressure to deliver progress
towards the Climate Change Act 2008 target.1 As a result, the Higher Education
Funding Council for England (HEFCE) in 2010 introduced an interim target to
reduce emissions by 34 % below 1990 levels by 2020 (Higher Education Funding
Council for England 2010b). Six years into the commitment period, universities
have struggled to change their operating procedures to foster lasting change as a
result of ambitious targets and institutional inertia (Robinson et al. 2015).

Whilst current targets focus on scope 1 and 2 emissions (those that occur within
the organisational boundary, directly, through fuel usage and indirectly, through
electricity consumption), it is clear that universities influence a whole host of
indirect activities that in the main, go unreported. These ‘scope 3’ emissions occur
outside of the organisational boundary and have in fact been found to account for
the majority of GHG releases, significantly dwarfing the contribution of Scope 1
and 2 sources (Ozawa-Meida et al. 2011). Environmental practitioners often labour
to identify reliable datasets to quantify the emissions of these activities, as much of
the data is held externally or hard to access. To compound these issues, the relia-
bility of the data leads to a lack of confidence in reported values (often cited as the
most common reason for avoiding reporting them (Cummis et al. 2013)). UK HEIs
have been reporting on environmental metrics to the Higher Education Statistics
Agency (HESA) for some time through the Estate Management Record (EMR) but
many entries do not receive high response rates from institutions. Through this

1The Climate Change Act 2008 introduced into law a national target of carbon emission reduction
of 80 % below a 1990 baseline by 2050. Limited to Scope 1 and 2 emissions, it was the first piece
of legislation of its kind in the world.
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annual mechanism, there are 94 mandatory categories that cover all aspects of the
campus estate’s activities and an entire record of more than 600.

A review of literature highlights an absence of transparent, repeatable, full-scale
higher education institution (HEI) carbon footprints that use robust data and avoid
particularized assumptions. Although there is research being conducted to address
this, the examples of full scope carbon footprints are few [e.g. Norwegian
University of Science and Technology (Larsen et al. 2013), De Montfort University
(Ozawa-Meida et al. 2011), University of Cape Town (Letete and Marquard 2011)].
The body of literature regarding the management of carbon emissions at universities
is growing. In addition, the value and potential for carbon management as a future
strategy scenario is increasingly being recognised at a time where university vice
chancellors are under severe funding pressures (Klein-Banai and Theis 2013). HEIs
are places of work, study and recreation that undertake a broad range of activities in
order to fulfil research and teaching commitments and provide the required
amenities and support services (Zhang et al. 2011). Between institutions, these
activities differ considerably and undoubtedly vary across the institution too, i.e.
activities undertaken in one location on the estate are more often than not, signif-
icantly different to the activities undertaken in another. Factors such as the academic
specialism of the institution, the number of students and the physical location/layout
of the campus are some of the attributes that account for the vast array and variety
of activities that are performed (Larsen et al. 2013; Klein-Banai and Theis 2013).
Understanding all of these activities is a complex task, but the results can afford
environmental practitioners the ability to target emission reduction strategies on
highly emitting activities (Disterheft et al. 2012).

In practice, limited resources mean that the managers responsible for reporting
the environmental information of a HEI are unable to fulfil the requirements of
standardised carbon compliance frameworks and international carbon footprinting
standards. This has led to a situation where universities may be extolling their
environmental credentials whilst being unable to fully acknowledge and manage the
carbon emissions for which they are responsible. In being compliant with these
calculation/reporting standards, HEIs (and organisations along the supply chain) are
exposed to emission double counting. Their design encompasses both upstream and
downstream activities, which, when aggregated at the sector level presents an
artificially inflated figure. Couple this with low confidence data and a number of
factors combine to significantly undermine the value of HEI emission reports.
Thus, this paper, through critical review, introduces the shortcomings of current
methodologies to the reader and seeks to identify a new and rational approach to
avoid double counting.

In terms of scope, we focus here on institutions comprising the United King-
dom HE sector and acknowledge that universities around the world do vary.
Additionally, the paper is constrained by considering only the environmental
impact of activities through the release of greenhouse gas emissions but it should be
noted, universities are making tangible efforts to reduce their impact on a plethora
of other environmental, social and economic sustainability indicators i.e. pollution
mitigation, promoting good health and wellbeing and education.
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2 Carbon Footprinting Methods

Carbon footprinting is a key tool for environmental practitioners across all disci-
plines and at all scales, in understanding the environmental impact of their actions.
Methods are becoming more widely available and increasingly used, for instance,
on the internet by individuals (Birnik 2013), by organisations developing
low-carbon supply-chains (Davis et al. 2011) and by governments for informing
their policy decisions (Huang et al. 2009). A plethora of methods and models have
been developed in recent years that assist in the calculation of emissions for a wide
variety of settings and scales (see Fig. 1). Three major approaches can be taken
based on the degree of accuracy required, the volume of data that is accessible and
the scale to which the footprint is applied. Process analysis (PA) is a bottom-up
method commonly used for interrogating the micro scale, whilst environmentally
extended2 input-output analysis (EEIOA) is commonly used for macro-scale
applications (Peters 2010).

PA (through life-cycle assessment) is primarily suited to understanding the
cradle-to-grave emissions of singular products (using inputs such as materials and
energy use) where analysing each single step in producing a product is appropriate
(Recker et al. 2011). This allows practitioners to understand the emissions of the
various life stages of individual products, enabling management and reduction
through the supply chain. For larger systems, PA was deemed too time-consuming
and onerous, so EEIOA was developed to glean information on a macro-economic
level (Munksgaard et al. 2008; Minx et al. 2009). Here, the environmental burden
of all supply chain, production and consumption processes are determined for an
entire economic system with Blue Book3 financial data and financial transaction
matrices (Larsen et al. 2013). The drawback of large-scale models is that all the data
is aggregated due to the volume involved and so there is a lack of resolution down
to the individual product level (Munksgaard et al. 2008).

Hybrid models are commonly used for mesoscale applications such as cities and
large organisations, to improve upon the lack of resolution present in EEIOA and
avoid dwelling for too long with the minutiae, as through the application of PA
(Larsen et al. 2013). The word ‘hybrid’ is used to describe two situations: the use of
physical, measured data alongside monetary values and the integration of
sector-level and industry-level information. These models allow process-level user
input to be coupled with large system boundary characteristics from the EEIOA
(Suh et al. 2004; Sharrard et al. 2008). Additionally, hybrid models are less
time-consuming than PA models although the level of detail is also less than that of
PA (Baboulet and Lenzen 2010).

2‘Environmentally extended’ refers to the assigning of GHGs to the financial transactions normally
modelled in economic input-output analysis (IOA) (first introduced by Wassily Leontief in the
1930s).
3The Blue Book is a key annual publication of UK National Accounts statistics and an essential
data source for anyone concerned with macro-economic policies and studies.
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3 Carbon Footprinting of Organisations

Hybrid EEIOA is the method most favoured by the well-known international
standard setting organisations i.e. the International Standardisation Organisation
(ISO), the UK Department of Environment, Food and Rural Affairs (Defra) and the
World Resources Institute. Initially, all of these methodologies require the practi-
tioner to set the organisational and operational boundaries and in doing so, take
responsibility of the entities and activities it influences, for inclusion in
the assessment (Dragomir 2012; Gao et al. 2013). The formal setting of the
boundary can take either ‘equity share’ or ‘control’ approaches. The equity share
approach allows an organisation to account for emissions of an entity according to
the percentage ownership of the operation; consequently, the percentage ownership
of the activity determines the percentage responsibility the reporting organisation
has over its emissions (Dragomir 2012). The control approach (subsequently
divided into a financial or operational control) assigns emissions according to the
form of control that the reporting organisation has over the operation (Pelletier et al.
2013).

The operational boundary is concerned with the individual activities for which
the organisation is responsible at each of the physical sites included. Assigning
emissions here has long been a contentious issue (Bastianoni et al. 2004) and as to
avoid common mistakes, scopes were developed by the World Resources Institute
(WRI) and the World Business Council for Sustainable Development (WBCSD) in
the 2004 ‘GHG Protocol’. Primarily, the emissions arising from within the
boundary of the organisation are the easiest to assign and calculate (Williams et al.
2012), but as can be seen in Fig. 2, emissions also arise upstream (indirect emis-
sions from purchased/acquired goods and services) and downstream (indirect
emissions from sold/distributed goods and services) of the supply chain.

By far the greatest factor in making reliable conclusions from a carbon footprint
is based on the quality of activity data (Von Bahr et al. 2003; Rypdal and Wini-
warter 2001). Completeness, consistency, transparency and accuracy are listed by
Amani and Schiefer (2011) as the most importance characteristics of quality

Fig. 1 Carbon footprinting at multiple scales, adapted from Peters (2010)
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data. The detail that is needed by the practitioner is a function of the selected data
‘tier’ and the aim of the footprint. Direct emissions are the simplest to quantify for
reasons relating to the simplicity of the calculation and the accessibility of the data.
For instance, total scope 1 emissions are calculated by applying directly metered
energy use data (for stationary combustion, which refers to the consumption of gas
in onsite boilers) or fuel (spend or quantity, for mobile combustion) to an emission
factor and reporting the result. The complexity lies in obtaining the data for the
plethora of scope 3 activities where multiple data sources are needed. For instance,
in understanding the embedded emissions of purchased products, information on
each step of the manufacturing process along the supply chain needs to be gathered
(Song and Lee 2010).

4 The University Context

The nature of delivering HE means that environmental impacts arise predominantly
as a result of the consumption of electricity, purchased products and business travel
(Ozawa-Meida et al. 2011). The use of diverse infrastructure plays a key role in the
delivery of research and teaching programmes, combining activities such as
delivering lectures, providing library facilities and ICT equipment with the atten-
dance of academic conferences, the delivery of field courses and the running of
sports teams etc. Responsible for considerable populations, comparisons are often
made with small towns in the way infrastructure is arranged and delivered; the

In-stream processes Upstream processes Downstream processes 

Grey fleet vehicles 

Electric vehicles

Vehicle fleet 

Investments 

Fig. 2 The emission scopes included in a corporate footprint, adapted from Bhatia et al. (2011)
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resulting complexity makes the task of quantifying GHG emissions for all activities
a significant challenge.

Two perspectives, production or consumption, offer a way to avoid complica-
tions associated with double counting at the sector level and the complex calcu-
lations required to produce reports (which are all-too-often based on unreliable
data) (Bastianoni et al. 2004; Wiedmann and Minx 2008; Davis and Caldeira
2010). Production-based assessments only consider activities which generate
GHGs within the organisational boundary, whilst consumption-based assessments
allocate emissions originating outside of the organisational boundary (embodied in
goods and services for use within it) (Hoornweg et al. 2011). The virtues of both of
these methods have been greatly studied in detail, and generally in recent years,
there has been a move from reporting a production-based footprint (following the
guidelines set by the Intergovernmental Panel on Climate Change) to a more
consumption-based approach (Larsen and Hertwich 2009; Ozawa-Meida et al.
2011). Although both numbers may be different when finally calculated, both are
indeed a true representation of GHG emissions attributed to the institution, albeit
from different perspectives.

There is often a moral choice when assigning and accounting emissions and both
methods exhibit relative advantages and disadvantages. For instance, taking a
consumption perspective means to absolve the producer of any responsibility,
whilst in taking a production perspective, one does not account for the role that
consumers have in creating the demand for products and services. By understanding
where resources are consumed, the tendency to burden-shift emissions geographi-
cally is avoided, however the key considerations surrounding double counting still
exist. In the context of a university, far more activities which one may class as
‘consumption-based activities’ are undertaken than ‘production-based activities’
(see Fig. 2 for demarcation). By favouring the production footprint however, the
process that time-poor environmental practitioners must go through is significantly
streamlined. Furthermore, the environmental responsibility for products and ser-
vices shifts back up the supply chain to the supplier organisations that so far have
remained anonymous and apparently ‘low-carbon’ or ‘carbon-neutral’. Funda-
mentally, in order for comparisons between institutions to be fair, uniformity during
the reporting phase is key. By ensuring this, double-counting is avoided altogether
when either a production or a consumption perspective is used.

Understanding consumption behaviours is still imperative in implementing
strategic emission reduction policies across the HEI estate. Therefore a compromise
which reconciles the need for good internal knowledge with genuine uniform
reported values is called for. We can propose that HEIs should centrally report
production-based GHG emissions, used for sector aggregation and
performance-tracking. In addition, HEI should strive to develop consumption-based
GHG emission figures for internal management purposes and for the implemen-
tation of carbon reduction measures. The established calculation and reporting
procedures for activities influencing Scope 1 and 2 emissions should remain
unchanged.
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In reality, further work is needed to ensure that consumption-based GHG
assessments for internal use are comprised of reliable and replicable data. Often,
practitioners are under pressure to lead in all areas relating to environmental sus-
tainability across the estate, so are therefore pressed for resources directed at carbon
management. Since our proposal removes any timeline or limit for reporting con-
sumption values, HEIs are bought some time to initiate the required data collection
procedures. Currently, methods for collecting carbon data are deemed to be
underdeveloped (Riddell et al. 2009) and focus primarily on quantifying direct
emissions (Higher Education Funding Council for England 2010a) so any
improvements are likely to be very valuable. Reducing sources of error and
uncertainty in university carbon footprints is a particular current focus for
researchers in recent years. Ultimately, the decision upon which approach is taken
rests on the environmental practitioner and the intended use of the footprint.

5 Sustainability Opportunities

Many institutions tackle carbon reduction through varied and all-encompassing
sustainability initiatives (Atherton and Giurco 2011). ‘Hard’ instrumental measures
include marketization (financial/market instruments), as well as regulatory and
legislative approaches (Jerneck et al. 2011) whilst ‘soft’ democratic measures pri-
marily focus on education. Incorporating sustainability into the operating proce-
dures of universities promises to yield a number of significant benefits. The
importance of removing the barriers to change in order to shift the lifestyle para-
digm of the population is seen as invaluable to the movement (Minx et al. 2009).
Reducing emissions in universities is complex and time-consuming for a number of
reasons; the transient nature of staff and students, the typically numerous building
stock spread amongst a number of campuses and aging infrastructure means that
environment teams often have to be innovative with their approach.

By fully engaging with carbon management, institutions are able to adapt to the
encroaching issues faced as a result of climate change. Carbon footprinting in
particular enables better management through understanding the scale of the
problem that is to be tackled (Robinson et al. 2015). By acknowledging that a
shifting climate will force the need for institutions to switch to sustainable practices
is necessary to their survival. Through effective carbon management planning,
institutions can hope to successfully engage students, whilst maintaining the edu-
cational missions of the institution. These schemes can be in keeping with the
cultural identity of the institution, whilst behaviour change fosters a longer lasting
switch to low-carbon practices.

Increasingly, environmental sustainability through carbon management is a
tangible method of achieving league table progress and national/international
recognition through awards and industry recognition. This is deemed important due
to the difficult recruitment environment and the rising trend of students factoring
environmental sustainability into their decision making process when choosing
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which institutions to study at. Despite all the challenges that are associated, sig-
nificant financial benefits have been documented that institutions can expect to
receive. Not only is this applicable inwardly, but also outwardly in wider society
through a leaner economy where emissions are decoupled from growth (Stephens
et al. 2008). Despite the need for capital investment to yield results, healthy returns
can be made when implementing well-planned carbon reduction schemes.

6 Conclusions

Organisations have tended to opt for hybrid models to capture the carbon emissions
for which they are responsible because activities are performed upstream and
downstream of the organisational boundary. This approach inherently promotes
double counting when being reported. A consumption-based carbon footprint
enables organisations to evaluate the full extent of their environmental impacts,
thereby empowering them to make strategic actions to reduce them. However, the
use of this method relies on the use of data often held externally or not collected.
A production based carbon footprint does away with the latter issue, but uniformity
should be fostered because reporting different perspectives will inevitably lead to
double counting.

In order to avoid these issues, we recommend that two figures ought to be
reported by higher education institutions. A production-based carbon footprint
figure should be reported by all to detail the emissions solely originating from, and
fully attributable to, the institution. This method is the most straightforward and
could always be reported as a “minimum standard”. Adding together
production-based emissions would give an idea of the total carbon emissions from
the sector without fear of double-counting. In addition, a consumption-based figure
could be reported that details the emissions attributable to every activity the
reporting institution undertakes. This approach is more resource-intensive and
time-consuming and would be used internally by those interested in fully capturing
the carbon footprints associated with their full range of activities in terms of
informing their carbon reduction strategies.

This research signifies the starting point for the development of a standardised
methodology for assessing the climate impacts of HEIs, which is appropriate to
their contextual setting. This will not only be relevant to the international HE sector,
but parallels may be drawn to assist all organisations in quantitatively assessing the
impact of their activities through the development of a universal framework. Fur-
ther work must now be conducted to build the details of the methodology, con-
sidering the time and financial cost of each step in order to minimise these as
pressures experienced by environmental practitioners daily. Additionally, further
decisions about the resolution needed to effectively inform carbon management
policies will also be explored and determined.
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