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a b s t r a c t

Universities will play a profound role in a century in which society will be judged by its capacity for self-
transformation in response to pandemic crises of climate change and capitalism. Frameworks of analysis
of sustainability in organisations could benefit from tangible systemic rubrics for transformation. This
research delineates core elements of organisational transformations for sustainability at universities.
Criteria were woven into a framework that has value as a diagnostic tool, spanning three scales and five
theoretical perspectives: behavioural science, corporate governance and responsibility, organisational
change management, socio-ecological systems and sustainability in education and research. This was
geared towards what organisational transformation for sustainability entails with universities specif-
ically, if leverage points can be identified, and what the moral imperatives are of universities pursuing
sustainability transformation. The orientation was to deduce distinct ‘rules of the game’ to diagnose
organisational transformations for sustainability through descriptive and prescriptive criteria. The
findings suggest high capacity for organisational transformation involves extroverted engagement,
where potential rubrics help standardise comparison of environmental social governance issues in
similar cultural and regional contexts. Students, academics, researchers and practitioners co-create
knowledge in a ‘republic of stakeholders’, through a dialogical process of organisational-societal
learning. Internally, an integrated approach, cross-linking information and disciplines from a network
of actors has benefits for psychological wellbeing. Criteria for diagnosis could be formulated into an
instrument through testing the analytical framework in transdisciplinary research cases. Future research
might well focus on institutional differentiation and evolution of public research universities that
navigate departures from traditional models, co-creating in reflexive iterations to achieve leverage for
sustainability transformation.

© 2017 Elsevier Ltd. All rights reserved.
Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263
1.1. Current governance efforts to create sustainable universities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263
1.2. Research design: navigating pathways to sustainability at universities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264

2. Theoretical perspectives for sustainability transformations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264
2.1. Behavioural science and the psychology of sustainability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264
2.2. Organisational change management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266
2.3. Socio-ecological systems perspective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268
2.4. ‘Corporate’ governance for sustainability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269
2.5. Sustainability in education and research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270

2.5.1. Education for sustainable development (ESD) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270
2.5.2. Sustainability science, policy and integrated assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271
htuniversity.nl (A. Baker-Shelley), a.vanzeijl@maastrichtuniversity.nl (A. van Zeijl-Rozema), p.martens@

mailto:alex.baker-shelley@maastrichtuniversity.nl
mailto:a.vanzeijl@maastrichtuniversity.nl
mailto:p.martens@maastrichtuniversity.nl
mailto:p.martens@maastrichtuniversity.nl
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jclepro.2017.01.026&domain=pdf
www.sciencedirect.com/science/journal/09596526
http://www.elsevier.com/locate/jclepro
http://dx.doi.org/10.1016/j.jclepro.2017.01.026
http://dx.doi.org/10.1016/j.jclepro.2017.01.026
http://dx.doi.org/10.1016/j.jclepro.2017.01.026


A. Baker-Shelley et al. / Journal of Cleaner Production 145 (2017) 262e276 263
3. Synthesis: criteria of transformation for embedding sustainability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271
4. Discussion: rubrics for sustainability transformation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
5. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274
Abbreviations

AISHE Audit instrument for sustainability in higher education
BSP Behavioural science and psychology
CSR Corporate social (& environmental) responsibility
ESD Education for sustainable development
ESG Environmental social governance
GAP Global action programme
GASU Graphical Assessment Tool of Sustainability in

Universities
GRI Global reporting initiative
HESD Higher education for sustainable development
HEI Higher education institutions

HESI Higher education sustainability initiative
IA Integrated assessment
IIRC International integrated reporting council
IGBP International geosphere-biosphere programme
SDG Sustainable Development Goals (of the United Nations)
SES Socio-ecological systems
SHE Sustainability in higher education
STARS Sustainability tracking assessment and rating system
UNDP United Nations development programme
UNDESD United Nations decade of education for sustainable

development
UNEP United Nations environment programme
UNGC United Nations global compact
1. Introduction

In response to worsening crises of climate and capitalism, uni-
versities have a moral obligation to provide, through education and
research, the societal transformation required of modes of pro-
duction and consumption that are still based on economies that do
not respect planetary boundaries (Rockstr€om et al., 2009). Uni-
versities can play a profound and unprecedented role in a century
in which society will be judged by its capacity for self-
transformation in response to global sustainability crises, namely
climate change, inequality and environmental refugees. Moreover,
they have the capacity for innovation and societal engagement,
acting as honest brokers: impartial mediators of knowledge across
boundaries of science, policy and industry (Pielke, 2007). Yet, their
potential to embed sustainability deeply into their own organisa-
tion remains largely untapped, (Lozano, 2011; Lozano et al., 2013b).
Their incapability to set up structures to promote organisational
learning, despite their being organisations of and for learning, is an
intractable paradox (Stephens et al., 2008).

Much research has been undertaken regarding the ‘what’ of
organisational transformation, corporate social responsibility
(CSR), and sustainability reporting and accounting (Aras and
Crowther, 2008, 2009; Clark and Master, 2012; Eccles et al., 2012;
Lozano, 2006a; Zadek, 2006). Whereas, relatively little is known
about how this transformation has to take place, vis-a-vis the
operationalisation of sustainability into the core business of uni-
versities (Hoover and Harder, 2015). Greater focus should be put on
the processes by which transformations towards sustainability
occur (Stephens and Graham, 2010): pathways of societal trans-
formations towards sustainability have been researched by
Trencher et al. (2014a), and according to Yarime et al. (2012), this
means taking into account the deep structure and inter-personality
of a university, all its sub-systems, facilities, units and departments,
including their interdependencies in a systemic and dynamic un-
derstanding. Relatedly, frameworks proposed aimed to overcome
complexity and institutional inertia, such as the four-pronged
strategy approach of Velazquez et al. (2006), and the portfolio
approach towards integrating sustainability at organisations of
Bertels et al. (2010a). Yet, many barriers and external drivers exist
making the institutionalisation of sustainable development hard to
achieve (Lozano, 2006a). The majority of universities lack descrip-
tive, prescriptive or evaluative tools to operationalise their aspira-
tions to become more socially and environmentally responsible.
Therefore, this paper presents theories from diverse academic
fields that could assist in the development of such tools; the
objective being to integrate operational sustainability with ap-
proaches in research and educational agendas as well as commu-
nity engagement - a ‘whole-institutional’ approach.

Whilst a “clear orientation on exactly what a sustainable uni-
versity should be” is lacking (Velazquez et al., 2005), this paper
takes the definition of a sustainable university as one that ”ad-
dresses, involves, and promotes, on a regional or global level, the
minimisation of negative environmental, economic, societal, and
health effects generated in the use of … resources in order to fulfil …
functions of teaching, research, outreach, partnership, and steward-
ship … to help society … transition to sustainable life-styles”
Velazquez et al. (2006). This definition is based on the (economic,
social and environmental) triple bottom line of sustainable devel-
opment as defined in the Brundtland report (Elkington, 1999;
World Commission on Environment and Development, 1987).
One can argue that public universities in particular must aim for
deeper sustainability because they have a moral obligation: they
are recipients of public funds, have non-profit status, and are ex-
pected to serve the interests of society.

Section 1.1 offers a review of current policies in place to create
sustainable universities. Section 1.2 introduces the research design.
Thereafter, elements of organisational transformation towards
sustainability at universities are presented in Section 2. In Section 3,
a synthesised framework is developed of criteria that can describe
and prescribe effective navigation of organisational transformation.
In Section 4, the value, practicality and limitations of these rules of
game are discussed, in terms of transformative capacity, leverage,
and what the moral and ethical imperatives might be for
universities.

1.1. Current governance efforts to create sustainable universities

In recent years, headway has beenmadewith respect to the post
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Rioþ20 agenda; for example the HESI commitments, and the Global
Action Programme (GAP) on Education for Sustainable Develop-
ment (ESD) play an enabling role in mobilising universities to
ensuring a sustainable future (Simon and Haertle, 2014). Another
encouraging trend is the rate of uptake of sustainability standards,
social impact measures, partnerships for innovation with NGO’s,
business and civil society, and to a lesser extent communications
strategies. Over the last decade this has done much to change the
landscape of superficial and reactionary policy for sustainable
development towards a deeper recognition to make it part of
organisational DNA (Gray and Stites, 2013; Hespenheide and
Koehler, 2012; KPMG, 2013). Moreover, this plays against the
backdrop of a series of charters and declarations signed by global
networks of universities to cement their commitment to the global
transition toward a more sustainable society, such as: the Talloires
Declaration (1990), the Copernicus Charter (1994), the Handvest
Duurzaamheid HBO1 (1999), Agenda 21 (1992), and the most
recent UN Decade for Education for Sustainable Development
(2005e2014) (Boer, 2013; Lozano and Young, 2013; Sylvestre et al.,
2013). These are mapped into trajectories of future sustainability
scenarios of universities by Beynaghi et al. (2016).

Such scenarios are reflected in the emerging paradigm of
institutional governance of co-creation for sustainability that goes
beyond the traditional ‘third-mission’ (Trencher et al., 2014b) of a
knowledge producing, technology-transferring university. Accord-
ingly, recent studies have shown that the co-production and design
of actionable knowledge, solutions and societal transformations for
sustainability will grow, complemented by the launch of the Future
Earth initiative, the renewal of the UNDP’s Millennium Develop-
ment Goals into Sustainable Development Goals (SDG’s) and the
growth of ‘sustainability science’ in the post-2015 agenda (Trencher
et al., 2014a; Wiek et al., 2012).
1.2. Research design: navigating pathways to sustainability at
universities

While the overall research question in this paper is what core
elements are needed for transformation of universities towards sus-
tainability, the following one is used to zoom into the subject
matter: what does organisational transformation for sustainability
entail with a university specifically?

The hypothesis was that common frameworks of analysis of
sustainability pathways in organisations would benefit from
tangible systemic rubrics for transformation. Hence, the research
design follows an analytical review of the key areas of literature in
order to better illustrate the nature of organisational trans-
formations that embed sustainability, delineating core elements.
Essentially, the rules of the game are unearthed in terms of working
definitions, nuances and existing approaches. Then, building an
analytical framework, niches are drawn from literature themes that
can be used to hone in on the system under study.

This paper’s analysis focuses on the complexity, causal symp-
tomatic relationships, and the dynamic organisational nature of
Table 1
Overarching themes identified were grouped into theoretical perspectives from the litera
macro).

Theoretical Perspective for sustainability
transformation

Micro-level:
Individual

2.1: Behavioural science and psychology X
2.2: Organisational change management X
2.3: Socio-ecological systems
2.4: Corporate governance & CSR
2.5: Sustainability in education and research X
unsustainability. It works towards the modelling of the temporal
and spatial elements of sustainable development pathways at
universities. Specifically, it covers the first two steps: problem
analysis (step one) from the systematic review of the literature in
order to set goals (step two), which equate to themes in the
identification of elements of organisational transformation for
sustainability (Wiek and Lang, 2016). Moreover, this descriptive-
analytical approach (Spangenberg, 2011) can inform optimal so-
lutions to problems of embedding sustainability into management,
governance, strategy, culture and the ‘core-business’ of
universities.

The literature was collated and organised by keyword terms
using the primary academic research search engines and databases.
Both academic and practitioner works were included. Because of
the newness of sustainability science and policy as a body of inte-
grated disciplines, no time limits were imposed. Literature themes
were broken down into more precise concepts as articles were
reviewed according to their core findings. These concepts were
deductively organised into theoretical perspectives determining
the analytical framework: the crux of this article.

2. Theoretical perspectives for sustainability transformations

A university’s core-business is research, education, and societal
engagement. It fundamentally operates within the ‘world’,
composed of people that are organised into faculties, facilities and
other social sub-systems. Systemically, this comprises of three
entwined dimensions in a multi-layered view of governance and
organisational transformation for sustainability: individuals (the
micro-level), intra-organisational (meso-level), and extra-
organisational: the system’s interaction with the ‘outside-world’
(macro-level) at the local, municipal, regional, and global scales of
societal engagement (Geels, 2002; Giddens, 1984; Turnpenny et al.,
2008). Distinct theoretical perspectives are subsequently presented
that paint a fuller picture of what transformation towards sus-
tainability entails for universities, summarised in Table 1. Multi-
actor, multi-sector, multi-scalar dimensions predicate the findings
from the literature review (see Table 2).

2.1. Behavioural science and the psychology of sustainability

The essential building block of organisations and institutions are
individuals. They maintain systemic resilience through “function,
self-organisation, learning and adaptation” (Clifton, 2010). Behav-
ioural science and psychology allows an understanding of how
individuals undergo (sustainability) transformation (Pfeffer, 2010).
Individual behaviour affects a university’s shift in awareness, whilst
organisational culture and social norms act as determinants of in-
dividual behaviour (Ajzen, 1991; Lo et al., 2012).

Psychology and the behavioural sciences have increasingly
recognised the need to tackle complex sustainability problems,
whether socio-ecological, economic or cultural, in terms of the
physical context of human wellbeing (Gifford, 2007; Oskamp,
ture reviewed and the organisational scale at which they operate (micro, meso, and

Meso-level:
Intra-organisational

Macro-level:
Extra-organisational

X
X
X X
X X
X X
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2000; Schmuck and Vlek, 2003). There are relatively few studies
from this field that specifically focus on individual transformation
within universities for sustainable development. Conceptualising
transformations as wicked problems, where the social complexity
of the university itself proves an obstacle, then a solution pre-
sumably requires a psychological shift from denial to acceptance to
recognise the nature of the problem and how to overcome it as an
organisation (Conklin, 2005). Organisations should then have to
consider that threats to the future inhabitability of the Earth by
humanity, such as increasing atmospheric concentrations of
greenhouse gases (GHG’s), the exhaustion of fisheries and agri-
cultural fertility, and ocean acidification, have been caused by
overconsumption and overpopulation in aggregate human behav-
iour (Steinfeld et al., 2006). In terms of these threats therefore, a
psychologist could investigate their effect on an individual’s well-
being and quality of life (Oskamp, 2000). Indeed the physical
context of human behaviour is considered highly important
(Pfeffer, 2010). It frames behavioural patterns, decisions, beliefs and
how these can be determined by introverted motivations or
extroverted ones to model an organisation (Bridges, 2000).

This leads to studies examining the role and importance of social
norms in the function of organisational pro-environmental
Table 2
Theories identified from the literature for their applicability to the challenge of individu

Key theories for sustainability transformation Descr

Ajzen’s theory of planned behaviour (1991) Three
attitu
select
a sim

The ‘intention-behaviour’ gap (Kollmuss and Agyeman, 2002) Altho
possib

Determinants for individuals in pro-sustainability behaviour
(Adpated from Ajzen, 1991; Lo et al., 2012)

� Wh
aim

� Wh
if a

� Wh
Ethical organisational norms (Trevino et al., 2006) Ethica

organ
explic

Table 3
Methods of achieving behavioural change to sustainability: from problem formulatione o
from Cameron, 2008; Gifford, 2007; Lo et al., 2012; Luthans and Avolio, 2009; Pfeffer, 20

Integration of contributions relevant
to achieving behavioural change
for sustainability

Description

Obstacles to overcome Socio-behavioural problem p
Myopathy, interests in the st
control over environmental s
Realities of climate change, e
psychological attitudes: apath

Possible Interventions Design, testing and evaluatio
Appropriate physical facilitie

Determinants Cooperation with policy-mak
Tailoring persuasive commun
Active engagement of middle
Maintaining the psychologica
Psychological capital and pos
transparency and ethical mor

Itemised action strategy (1) Provision of physical alte
(2) Regulation and enforcem
(3) Financial-economic stimu
(4) Provision of information
(5) Social modelling and sup
(6) Organisational change,
(7) Changing values and mor
behaviour. Focus is recommended more on the role of the organi-
sation’s structure, sub-groups and culture, the latter of which is
manifested in perceived support of superiors for environmental
sustainability (Lo et al., 2012). According to Lo et al. (2012) there is a
“lack of integrated analysis between individual and organisational
determinants” illustrating a gap between these two behavioural
levels. Furthermore, Schmuck and Vlek (2003) have framed envi-
ronmental problems as ‘common dilemmas’, where individuals, by
pursuing their own interests, freely shirk negative effects on their
common physical and social environment. Other ‘common di-
lemmas’ include myopathy, having interests in the status-quo,
technological optimism, nature-extractivist attitudes, and
perceived lack of societal control over environmental sustainability
problems (Schmuck and Vlek, 2003). This exemplifies social
complexity in sustainability transformations: people who are
confrontedwith the realities of environmental, social and economic
challenges understandably often respond with negative, dysfunc-
tional psychological attitudes.

The overview of BSP literature highlighted suggests theories -
presented in Table 2 - for how change-agents in universities can
influence entrenched behaviour. Table 3 shows how they could
strategise and enact this.
al-organisational sustainability transformation.

iption

determinants predict a person’s intention to perform certain behaviour: personal
des, social norms, and perceived behavioural control. By altering any of these three
ively, a person’s intention can change. This can predict and thus change behaviour;
plified relationship.
ugh individuals might have the intentions to live in a ‘sustainable’ way, it is still
le that they will not.
ether or not an individual is convinced that sustainability is a good thing to do or
for.
at the people who are important or influential in these individual’s lives think, and
ction is required.
ether they have the capacity and control to change.
l behaviour of individuals in organisations, influenced by rules and regulations,
isational culture, and the moral judgement of individuals that determine more
it social norms and orientations.

bstacles e to solution orientatione determinants, interventions, strategies (Adapted
10; Schmuck and Vlek, 2003; Swim et al., 2011).

erception: a lack of collective problem awareness driven by personal interests
atus-quo, technological optimism, nature-extractivist attitudes, lack of societal
ustainability problems
nvironmental destruction, inequality, poverty drives negative, dysfunctional
y, denial, anxiety, despondency and fear
n of empirical studies and conceptual models about [sustainability] problems
s by providing the space for collaboration and technical innovation
ers and other societal actors
ication campaigns and decision environment design
management
l wellbeing of individuals increasing the chances of cautious optimism
itive organisational behaviour: better self-awareness, balanced decision-making,
al reasoning
rnatives,
ent,
lation,
and education,
port,

ality.



Box 1

Six categories of organisational development relevant for

transformations toward sustainability at universities (Kezar,

2001).

Evolutionary: change is a response to external circum-

stances, situational variables, and the environment the

organisation faces. Change is rational and linear.

Teleological: planned-change models; organisations are

purposeful and adaptive and change occurs through

change-agents and leadership, as well as being linear and

rational.

Life-cycle: change is a natural part of human and organ-

isational development, from infancy to maturity and
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With respect to the linkages between social sustainability and
organisational effectiveness, there has been “relative neglect of the
human factor in sustainability research” (Pfeffer, 2010). For sus-
tainability transformations at universities, this translates into a
determinant for organisational effectiveness that depends on
maintaining the psychological wellbeing of students and staff, since
“as in the case of environmental sustainability, human sustain-
ability pays off”, increasing the chances of cautious optimism rather
than pessimism (Gifford, 2007; Pfeffer, 2010).

Remaining applicable to the individuals populating universities,
some studies point out how the resources e both social and psy-
chological e of employees (staff and students) can overcome
negative reactions such as cynicism, deviance and apathy associ-
ated with organisational change towards a desired end state
(Cameron, 2008). The psychological state development of in-
dividuals can also be positively accelerated toward authentic
leadership. This links ‘psychological capital’ and ‘positive organ-
isational behaviour’, identifying how self-awareness, balanced
decision-making, and ethical moral reasoning improve the human
condition at the multiple levels (Luthans and Avolio, 2009).

Additionally, Gifford (2007) determines a spectrum of psycho-
logical states towards environmental problems, by concluding that
“pessimism … versus cautious optimism depends on how one
weighs the growth, maturity, and future potential of environmental
psychology against … challenges and barriers”. Therefore those
who collectively work towards sustainability solutions might
invisibly guide those pessimists, fatalists and individualists who
seek self-interest “to promote an end which was no part of [their]
intention” (see Table 3).

We finish therefore with the elements most relevant to sus-
tainability transformations at universities. These have been trans-
lated into a diagnosis for sustainability transformation where it is
indicated at which level they operate in Table 4.
decline.

Dialectical: political models; change as a result of clashing

ideology or belief system, where conflict is inherent; pro-

cesses of change are predominantly consisted of bargai-

ning, consciousness-raising, persuasion, influence and

power, and social movements.

Social Cognition: change is linked to mental cognitive pro-

cesses of learning at an individual level, and driven by the

individual’s need or will to grow, learn and change their

behaviour.

Cultural: change occurs naturally in response to alterations

in the human environment, and the conditions under which

the social systems operate.
2.2. Organisational change management

At the organisational level, processes of change are based onhow
individuals are managed and governed around common strategic
goals, purposes and the core mission that defines their group; so, to
seek an understanding of how universities understand the imper-
ative for change processes, manage these effectively, and internalise
“the changing nature of management, leadership and organisa-
tional change” is important (Howells et al., 2014). Especially so,
since there has been little focus on organisational learning of uni-
versities - a paradox within higher education, as universities are
organisations of learning, yet they struggle to set up structures to
promote their own organisational learning (Stephens et al., 2008).
Table 4
Diagnosis of sustainability transformation from behavioural science and psychological p

No. Behavioural science and the psychology of sustainability

1.1 Are negative reactions towards sustainability overcome by engender
positive psychological/social resources & wellbeing?

1.2 Are negative or positive reactions prevailing to sustainability with
regards to personal attitudes, social norms, and perceived behaviou
control?

1.3 What are the rules and regulations, organisational culture, and the
moral judgement of individuals towards sustainability?

1.4 Are there appropriate physical facilities, tailored persuasive
communications, and active engagement of middle management?

1.5 Is positive organisational behaviour maintained in terms of better se
awareness, balanced decision-making, transparency and ethical mor
reasoning?

1.6 Is there cooperation between disciplines, faculties and with policy-
makers regarding sustainability problems and changing behaviour?
Every organisational member should represent its function,
charter and goals, however these are fragmented “between the
technical, managerial and institutional levels”, driven by decen-
tralisation of organisational core and periphery in relation to its
vision, mission and ethics (Hannan and Freeman, 1984; Howells
et al., 2014). A top-down ‘command and control’ paradigm is
incompatible because it “reinforces blindness about the true nature
of the problem” leading to systematic denial of the complex and ill-
structured dynamics of wicked problems (Conklin, 2005).

It is worthwhile investigating how universities actually ‘do’ this
change, as evidence-based knowledge on “processes through
which organisational change in public organisations come[s] about
ha[s] received relatively little attention in academic research” (van
der Voet, 2014). The six categories proposed by Kezar (2001) pro-
vide some insights, see box 1. The evolutionary & teleological
erspectives.

Micro-level Meso-level Macro-level
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change modes appear suitable elements of what is required for a
deeper sustainability, whereas other modes are more descriptive of
states of change:

The network for business sustainability (NBS) relatedly pro-
duced an assessment tool for embedding sustainability into
organisational culture. Practices have two dimensions and four
goals based on intent - fulfilment and innovation - and actuality -
formal and informal practices. The quadrant’s contents are further
divided into ‘fostering commitment’, ‘clarifying expectations’,
‘instilling capacity for change’, and ‘building momentum for
change’ (Bertels et al., 2010b). Applying this to the university, it
manages the triple bottom line, “delivering on a lofty triptych of
environmental, social and economic goals” (Dixon and Clifford,
2007; Elkington, 1999) of its operations and decision-making, tak-
ing account of risks and opportunities. This approach arguably
builds resilience, economic value, healthy ecosystems and strong
communities; therefore such an organisation can innovate over the
long term because of this practice’s embeddedness (Bertels et al.,
2010b).

Zadek (2006) distinguishes five organisational learning stages
from a defensive to a civil stance (Fig. 1, y-axis) in a process
“driven by contextual imperatives”. Societal learning (x-axis)
consists of the extent these imperatives “are driven in turn by
changing expectations based on what society thinks is possible
and desirable”, in four stages according to the maturity of an
environmental social governance (ESG) issue: from ‘latent’ to
‘institutionalised’ (Forstater et al., 2006; Zadek, 2006). At C, on
organisation complies by responding to latent imperatives from
issues on the societal agenda. At B, an organisation is still
Fig. 1. A simplified model of the dynamic process of organisational and societal
learning for sustainability. Adapted from (Shelley, 2013); Zadek (2006).

Table 5
Criteria of sustainability transformation from the organisational change management pe

No. Organisational change management towards sustainability

2.1 Do both change-agents and leadership manage the triple bottom line
environmental, social and economic responsibility?

2.2 Do change-agents exhibit vision, alignment, strategic collaboration a
innovation to engage in partnership and collaborative governance w
wider society?

2.3 Is the response to the external task environment purposeful and
adaptive, resembling the evolutionary and teleological change-mode

2.4 Is the organisation learning from and anticipating maturing issues o
the societal agenda whilst adopting civil engagement commensurat
with its external task environment?

2.5 Is an extroverted organisational role adopted with open boundaries
focussed on the outside world, reacting quickly to changes in the
external environment?
compliant or managerially engaged, yet this is driven on a reac-
tionary basis from institutionalised societal learning. Pioneers, at
A, respond and anticipate to mature issues whilst adopting a civil
engagement commensurate with their external task
environment.

Incorporating the organisation-society learning dynamic
element assists understanding how universities position them-
selves relative to societal expectations of their behaviour. Material
ESG issues reflected in management practices can be dialogically
communicated across the ‘membrane’ between intra and extra-
organisational scales in order to account for sustainable develop-
ment. This can seemingly occur in a reactionary manner to de-
mands from societal pressures, as well as the managerial actions
taken ex ante in order to anticipate and model future ESG risks and
opportunities (Shelley, 2013). Notable synergy in higher education
includes the fossil fuel divestment movement and the widening
debate of the role of universities in the 21st century.

Whereas the Bridges Model of organisational development fol-
lows an evolutionary process, which describes the life-cycle of an
organisation - progressing from the ‘dream’, to the ‘venture’,
through ‘getting organised’, ‘making it’, ‘becoming an institution’,
‘closing in’ and ‘death’ (Bridges, 2000) - Roorda (2010) makes it
clearer in the AISHE framework (an audit instrument for sustain-
ability in higher education) how the learning process is applicable
to universities. Subsequently, one of the four dichotomies used by
Bridges, the distinction between introverted and extroverted or-
ganisations, is an important element. This describes organisations
as on one hand having closed boundaries, reacting to external
changes slowly, and on the other open boundaries being focussed
on the outside world, reacting quickly to external changes (Bridges,
2000). In comparison with Zadek (2006), this is similar to the dif-
ference between laggards and pioneers (A & B, Fig. 1). We postulate
that universities transforming towards deep sustainability are pi-
oneers or extroverted organisations.

Few studies in the organisational change literature have spe-
cifically linked the management of universities and institutional
theory. According to Howells et al. (2014), a combination of
drivers has caused the ‘external task environment of universities’
to change significantly; similarly to the evolutionary change
model from Kezar (2001). Such drivers are listed as increasing
globalisation of the educational system, international mobility of
the staff and students, as well as the marketisation of higher
education. They define institutional agency as “an organisational
actor’s ability to make an impact on the social order, changing the
rules, relational ties or allocation of capital” and advocate four key
themes as enablers of institutional change agency: vision, align-
ment, strategic collaboration and innovation (Howells et al.,
2014).
rspective.
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Fig. 2. The complex-adaptive cycle of an SES (Holling, 1986): illuminates the dynamics
present in resilient social systems: innovation, adaptation and transformation (Folke
et al., 2005; Gunderson and Holling, 2002).

Table 6
The seven proposed postulates of the Human-Environment Systems (HES) framework from Scholz (2011).

Label Postulate

1. Complementarity Human and environment systems are complementary
2. Hierarchy Human and environment systems both have hierarchical structures
3. Interference There are disruptive interactions among and within different levels of human and environmental systems, in particular between the

micro and macro levels
4. Feedback There are different types of feedback loops within and between human and environmental systems
5. Decision Human systems can be conceived as decision-makers who have drivers and who act to satisfy goals
6. Awareness Human systems (social groups) have different types of environmental awareness
7. Environment-first The effective analysis of inextricably coupled human and environmental systems, as well as the planning for sustainable human-

environment interactions.
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In conclusion, elements from organisational change manage-
ment can help us identify firstly, what a sustainability trans-
formation entails, and secondly how to diagnose one across three
levels as presented in Table 5.
2.3. Socio-ecological systems perspective

The interwoven relationship between social, technical and bio-
physical systems applies to a university as an institution. It has the
capacity for governance, co-creation and production of knowledge,
innovation, adaptability, and the ability to solve societal and envi-
ronmental challenges in interaction with the outside-world, and
can thus be conceptualised as a complex system (Posner and Stuart,
2013). Theories and models from socio-ecological systems (SES)
theory and coupled human-environmental relationships will help
to frame a university’s potential to transform itself to a viable
alternative; this can lead to social resilience of individuals
educated, and ecological resilience of the wider-world through its
research. General systems theory is one lens for how phenomena of
organisational transformations towards sustainability propagate
(Gunderson and Holling, 2002; Wiek et al., 2012).

Universities are affected by dominant institutional arrange-
ments, governance regimes, market-driven logic, and competitive
organisational culture, shaping the emergence of socio-technical
innovation and restricting appropriate and critical responses to
complex challenges (Westley et al., 2011, 2013). Such drivers rein-
force inertia of unsustainable patterns of consumption and pro-
duction in complex adaptive systems at the ‘conservation’ phase of
the adaptive cycle, presented in Fig. 2 (Holling, 1986). Navigating
the release, and reorganisation phases, transformative agency en-
ables “a transformation of the broader institutional system… into a
new configuration”. “Ecosystem stewardship” uses a “fitness
landscape” that links strategies, opportunity context and disruptive
innovation for institutional entrepreneurs at key points in the cycle
(Westley et al., 2013).

A university possesses the capacity for leadership, institutional
entrepreneurialism, and socio-technical innovation toward an in-
tegrated governance and management of natural resources and
ecosystem services (Westley et al., 2013). They can implement
knowledge of complex-adaptive cycles for other organisations and
societal actors.

Further to Holling’s adaptive cycle, Scholz’s (2011) human-
environment systems postulates provide useful conceptual ele-
ments in analysing the step-change processes that iteratively
determine the trajectory of transformational change. This ranges
from the internal functioning of an organisation to how it interacts
with the corpora institutions and ecosystems that make up the
regional and global scale. The framework is meant to empower
environmental literacy in science and society (Scholz, 2011).
Binder et al. (2013) classify the HES framework as analytical; to
be applied “when a complex social-ecological issue is to be studied
that involves a dynamic perspective on the social as well as on its
interaction with the ecological system”. For the purpose of ana-
lysing a university’s transformation towards sustainability, aiming
to improve wellbeing - corresponding to Table 6, P6 & 7 in Scholz
(2011) - and becoming aware of and reading the ‘potential’ of the
external environment, are necessary steps. Furthermore, postulate
three illustrates how themicro-level dynamics of a university affect
its capacity to read its environmental and social potential to
beneficially or detrimentally impact the macro-level ‘outside-
world’ (see Table 7).

Pursuing this further, system qualities might include institu-
tional purposes and challenges where components e for example
organisational branches (services, operations, communications)
and stakeholder subcultures (students, staff, faculty) e interact in
complex ways determining the behaviour of the institution: “an
emergent quality that arises from interactions both within an
institution and between the institution and the environmental and
social contexts within which it operates” (Posner and Stuart, 2013).
Relatedly, case-studies of two complex socio-ecological regional
systems, using the framework of Panarchy (Gunderson and Holling,
2002), emphasise the importance of the role of university actors
such as “students, educators, researchers, and academic practi-
tioners” that lead by forging collaborative partnerships with local
stakeholders; firstly, by building and maintaining resilient and
sustainable SES and secondly, by encouraging innovation and
transformability (Manring, 2014).

Elements identified from the socio-ecological systems
perspective, which functions at the interface of the internal prop-
erties of the university as an SES and its external environment at
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the societal or regime level, have been translated into the below
diagnosis of sustainability transformation, Table 7.
Table 7
Rubrics for transformation at various scale levels from a socio-ecological systems perspective.

No. Transformational university as a socio-ecological system Micro-level Meso-level Macro-level

3.1a a) Do institutional entrepreneurs enable bottom-up governance to challenge predominant sub-
optimal practices?

X X

b) How do they link strategies, opportunity context and innovation in doing so?
3.2a a) Does the organisation take responsibility that natural resources/ecosystems services are

managed and governed correctly by individuals and social groups practicing leadership,
entrepreneurship and sociotechnical innovation?

X

b) Is knowledge of how to do this transferred externally?
3.3 Are the skills and competences for environmental literacy present? (Scholz, 2011) X X
3.4 Do students, educators, and academics encourage innovation and transformability by forging multi-

scaler partnerships with actors at different geographical dimensions of society?
X X

a 3.1 & 3.2 have two components for descriptive and prescriptive outcome measurements; whether a practice is being undertaken and how at the internal learning level
(3.1), and the external knowledge valorisation level (3.2).
2.4. ‘Corporate’ governance for sustainability

Whereas a socio-ecological system describes a university in
terms of its interactions with the outside world, it arguably also has
an extrinsic responsibility towards the world, expressed in corpo-
rate social responsibility (CSR), and moral agency as a response to
obligations of justice driven by its social connections (Young, 2006).
The transformational process towards sustainability can be guided
by CSR principles, but might also result in a managerialism logic
culture (Howells et al., 2014). Lessons from corporations that are
learning and progressing to become more environmentally and
socially responsible will be helpful for determining what makes a
transformation towards a sustainable university.

Our future leaders, in public, private and civil society are
educated by our universities. We therefore move to the perspective
of corporate governance for sustainability; derived from corporate
governance, corporate sustainability and CSR (Shelley, 2013). In
viewing sustainable development as a sustained and balanced
physical through-put, flowing from natural resources through the
economy and back to natural sinks in a non-diminishing manner
(Daly, 2006), social and environmental externalities of incorporated
economic actors should be internalised so that no one human
group has to bear the costs without compensation (Porter and
Kramer, 2011). There is thus need for greater accountability of or-
ganisations beyond their traditionally introspective cultures and a
revision of the liberal free market ideology (Abbott, 2012; Crouch,
2006; Warhurst, 2005; Zadek, 2006). A shift in ideology in recent
decades for universities has seen homogenising managerial stan-
dards so swiftly become the norm, that they “are far from backed
up by organisational arrangements and practical realities”, illus-
trating the shift from the ‘republic of scholars’ model to the
‘stakeholder university’ model (Bleiklie and Kogan, 2007).

Although CSR is usually targeted at corporations, it is applicable
to universities too. Universities must also manage the inflow and
outflow of natural capital. Scherer et al. (2009) argue for a recon-
sideration of two assumptions based on the 20th century model of
the firm in a liberalised democracy: firstly, that of “the sustained
capacity and efficiency of the nation state system” and secondly,
“the separation of public policy and private business”. The bound-
aries between public and private have thus become increasingly
blurred. Managerialist logics have superimposed over bureaucratic
ones leading to a ‘marketisation’ of universities (Howells et al.,
2014). CSR is moreover a policy tool in organisational change,
applied to the university context in terms of tendering and external
contracts to corporations.
At an individual level, a case-study of a Dutch subsidiary of a US-
based carpet-tile manufacturer, Interface, sheds light on current
university models. Internal change-agents were identified as cen-
tral to the learning process of embedding sustainability into
corporate governance in articulating new ideas through sense-
making and emergent change. Topmanagement were persuaded to
provide resources due to the increased prevalence of sustainability
in the societal learning agenda, and the agents’ communications
and action strategies as brokers, bricoleurs, and connectors, oper-
ationalised sustainability to the organisational context (van der
Heijden et al., 2012).

Garriga and Mel�e (2004) classified forms of CSR in terms of
instrumental theories: what an organisation does within the logic
of its own interests to maximise value for stakeholders as its sole
social responsibility; and political theories: realising its social po-
wer specific to its relationship with society as well as its re-
sponsibility in the political arena. The latter reflects the possible
systemic effects over time from how the organisational community
responds to calls for greater responsibility as a political economic
actor in society (S€oderbaum, 2008); accordingly, it accepts social
duties and rights or participates in deigned social cooperation
(Garriga andMel�e, 2004). Is the organisation reactionary in framing
their strategies and governance, in project acquisition, procure-
ment or student recruitment? Or does it behave proactively as an
engaged political economic actor, accepting its specific duties and
cooperating to improve the community it serves (Garriga andMel�e,
2004)? According to a Turkish case by Atakan and Eker (2007), a
socially responsible university harnesses its assets and knowledge
for addressing the needs and problems of the local community. This
simultaneously requires a management of corporate identity that
“is of great importance for organisational success” (Atakan and
Eker, 2007).

Apart from individual and organisational issues, CSR monitoring
plays a role as an organisation’s means of communicating the
extent of ESG issues, how important it considers them to be, and
how they should be valued and disclosed externally according to
key stakeholders (KPMG et al., 2013). It describes the threshold at
which issues become sufficiently important that they should be
reported, or beyond which the decisions of those accessing the
organisation’s statements are influenced (GRI, 2011). Thus, external
reporting and internal monitoring processes of the sustainability
performance of universities influences the decisions of
stakeholders.

Another challenge is the diversity of sustainability assessment
standards, with the likes of STARS for the North American institu-
tional culture and AISHE for the European, amongst a plethora of
others. Nonetheless, it is evident that the presence of any



Table 8
Criteria for diagnosing a university’s sustainability transformation through a Corporate Governance and CSR lens.

No. University governance for sustainability (CSR) Micro-level Meso-level Macro-level

4.1 Do change-agents employ communications & action strategies to persuade policy-makers and
management to allocate resources to raise sustainability on the learning agenda?

X X

4.2a Are ESG issues, material to the organisation and its stakeholders, measured, managed and
monitored internally by integrating sustainability strategy into governance, management and
administrative structures?

X

4.2b After evaluation (4.2a) are ESG metrics disclosed to key external stakeholders, in substantiated and
understandable report of sustainability performance?

X

4.3 Is there a sustained and balanced physical through-put where social and environmental
externalities are internalised?

X X

4.4 Is responsibility adopted to be an engaged political actor, accepting social duties, participating in
deigned cooperation by partnering with external actors for collaborative governance and positive
societal impact?

X
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monitoring system is an element of organisational transformation.
This leads us to conclude with elements most suitable for ques-
tioning and diagnosing what sustainability transformations entail
at universities in Table 8.
2.5. Sustainability in education and research

Interaction with the outside world also occurs through educa-
tion and research. With respect to education, we focus on how it
prepares students for the transformational sustainability chal-
lenges the world will face in response to what the IGBP calls the
great acceleration: the collection of exponential trends of human
development that shift our planetary influence to that of a
geological force in its own right (Steffen et al., 2004; Stephens et al.,
2008).With respect to its other core activity of researchwe focus on
how sustainability transformation is encapsulated and reflected
within this, notably by looking into sustainability research.

The grand challenges of sustainable development go well-
beyond the expertise, abilities, and resources of “any single player
or organisation” (Kania and Kramer, 2011). The university could,
therefore, play a role as a trans-sectoral actor and facilitator of
transformational change in the 21st century; a tremendous op-
portunity to prepare the entire campus community to be better
equipped to make decisions for a future that rapidly becomes more
complex, dynamic and uncertain (Glasser et al., 2005; Yarime and
Tanaka, 2012). Recent studies notably discern Higher Education
for Sustainable Development (HESD) towards these trans-
formational challenges: (Adomßent et al., 2014; Barth and Timm,
2011; Lozano et al., 2013a; Müller-Christ et al., 2014; Yuan and
Zuo, 2013). Cross-sectoral partnerships, according to Trencher
et al. (2014a), play a fertilising role that increase the chances of
hurdling challenges in societal unsustainability encompassing the
university and diverse societal actors. Several studies also reflect on
the historical development of universities and the paradox of
organisational learning in universities (Fallis, 2004; Sedlacek, 2013;
Stephens et al., 2008; Trencher et al., 2014b). Sedlacek (2013)
focusses on their actual and potential roles with respect to “ful-
filling educational, research, governance and economic develop-
ment… [and] facilitative andmediating functions”, after significant
changes in these dimensions and the public sector as a whole in
recent decades. Whereas, Fallis (2004), frames the challenge to
universities culturally:

“The university is the primary institution of post-industrial so-
ciety. It is one of the chief innovative forces of the society, one of
the chief determinants of social opportunity and social stratifi-
cation and a focus of intellectual and cultural life.”

This builds the case for the moral imperative of the university in
society, in lightofhow, instead, theuniversityhasbeenobservedand
modelled more as an actor for the global market rather than an
advocate for civil society or the environment (Collini, 2012). Moves
toward securing private funding for the continuation of research,
education, other quotidian operations, and the incursion of com-
mercial logic intopublic institutions andgovernance structureshave
been imposed, including “successive waves of misguided assess-
ment procedures” (Ibid.2012). If this indicates predominant uni-
versity governance models in a globalised world, then to assume
tools from corporate social and environmental responsibility might
counter this (section 2.4). An example of one such tool would be
UNEP’s ‘Greeninguniversities toolkit’ that provides interdisciplinary
resources for campus environmental management, stakeholder
engagement and scope of responsibility (UN, 2012; UNEP, 2013).

Cortese (2003) elaborates on the critical role of universities in
meeting international challenges, proposing the model of a uni-
versity that has fully-integrated sustainability across four portfolios
of research, education, operations and community. Velazquez et al.
(2006) conceptualise a sustainable university as one that holisti-
cally or partly addresses, involves, and promotes, on a regional or
global level, the minimisation of negative environmental, eco-
nomic, societal, and health effects generated by the flow of re-
sources through the system in order to fulfil its functions of
“teaching, research, outreach and partnership, and stewardship”;
thus improving the likelihood of achieving sustainable life-styles
societally. Indeed, Posner and Stuart (2013) claim universities
“behave as complex systems” making a clear link with SHE by
proposing that “[SHE] is best seen an as emergent quality that
arises from interactions both within an institution and between the
institution and the environmental and social contexts withinwhich
it operates”.

However, there is a gap between how the functions of a uni-
versity are perceived by the outside world and by the individuals
that constitute it; many different ideas exist about sustainable
development. Accordingly, Lozano et al. (2015) found that efforts to
implement sustainable development at 70 institutions were largely
compartmentalised and recommended that university systems
were composed of several inter-related elements. This indicates the
disconnect between what the university teaches the youth with
respect to future scenarios of sustainability challenges, what it
envisages its societal and governance purposes are, and finally
what it is actually capable of doing (M’Gonigle and Starke, 2006).
This perspective thus now breaks into two further dimensions:
Education for Sustainable Development (ESD), and Sustainability
Science, Policy and Integrated Assessment (IA).
2.5.1. Education for sustainable development (ESD)
UNEP has defined education for sustainable development as

“actually just a higher stage of development within the very
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powerful and inclusive realm of environmental education” (UNEP,
2013). Whereas others have taken a contextual stance: “a
learning process… based on the ideals and principles that underlie
sustainability … is concerned with all levels and types of educa-
tion” (Karatzoglou, 2013).

Daly (2006) sees sustainability “as away of asserting the value of
longevity and intergenerational justice, while recognising morality
and finitude”, emphasising that the youth of today have a stake in
the future state of the world that is left to them. Considering
globalisation, climate change, biodiversity loss, social inequality,
and a void of trans-boundary governance on a global-level, the
potential universities possess to prepare the youth for such a future
is inimitable. This mission embodies principles of intergenerational
justice and socio-ecological equilibrium.

UNEP and UNDP have both spearheaded measures to form
strategic partnerships with young people, governments and busi-
nesses in order to deliver the vision that the UNDESD posed (UNEP,
2013). Their guidelines illustrate how different methods and stra-
tegies are used. Other examples include the UNGC’s guide for
implementing the global sustainability standard’s principles and
communicating on progress made (UN, 2012), and the recent GAP
(UNESCO, 2014). Standards and guidelines such as these highlight
the role ESD plays in a university’s transformation as a complex
system for sustainable development (SD).

The transformation that has taken place in ESD was systemati-
cally analysed by Beynaghi et al. (2016) in order to extrapolate
future scenarios for universities beyond UNDESD. The paradig-
matic, functional and goal related shifts are clearly presented in a
graduated advancement of ‘the nexus between HE and SD’, from a
new attitude in HE toward SD, to sustainability in HE, to HE for SD.
The significance and logic of specifically university implementation
of ESD is supported because of their expanded core business: to
imbue graduates with the innovation, adaptability, and knowledge
to solve societal and environmental challenges and make decisions
for an increasingly complex, dynamic and uncertain future (Glasser
et al., 2005; Posner and Stuart, 2013; Yarime and Tanaka, 2012).
Relatedly, Wiek et al. (2011) presciently synthesised sustainability
research and problem-solving competencies to prepare graduates
for this future. They focus on five key competences: systems-
thinking, anticipatory, normative, and strategic with the crosscut-
ting interpersonal competence in sustainability linked to basic
competences, see Fig. 3.
Fig. 3. Key competences in sustainability intended for graduates (Adapted from Wiek
et al., 2011).
2.5.2. Sustainability science, policy and integrated assessment
Research for sustainable development, also known as Sustain-

ability Science, yields answers about transformative processes. It
implies that complex concepts require equally complex framings,
bringing temporal and spatial dimensions into account as well as
the stakeholders involved. It refers to a societal process of change
towards a desired quality-of-life, now and in the future, and
pluralistic approaches that engage diverse actors at multiple levels,
creating an integrated vision built on shared concern towards a
shared solution, resolving trade-offs iteratively (Zeijl-Rozema van
et al., 2008). To attempt to capture the fundamental paradigm,
function, and goal-related shifts that have taken place from sus-
tainability science, a variety of lenses have been posited: post-
normal science, mode-2 science, action research, and IA amongst
others (Funtowicz and Ravetz, 1993; Rotmans, 2006; Waterman
et al., 2001). This indicates a paradigm shift of scientific method
from a descriptive-analytical mode-1 type knowledge production
to a transformative, solutions-orientated and transdisciplinary
mode-2 type (Spangenberg, 2011).

Leading on from this, Lang et al. (2012) make the distinction be-
tween the paradigms (post normal, mode 2, triple helix) and their
corresponding research practices (transdisciplinary research, com-
munity based, interactive, or participatory approaches). Action
research is one of these research practices for ‘doing’ sustainability
science “as a problem and solution-oriented field”. This method is
hencevaluable fornovel approaches to sustainability transformation
via “collaborations among scientists from different disciplines and
non-academic stakeholders from business, government, and the
civil society inorder to address sustainabilitychallenges anddevelop
solution options.” This responds to the call for participatory pro-
cedures involving scientists, stakeholders, advocates, active citizens,
and knowledge implementers (Kates et al., 2001).

IA correspondingly pools such tools for transformative pur-
poses, leveraging research at universities to achieve practicable
societal outcomes from sustainability science. A scientific frame-
work of the selection of multiple tools in an IA is presented in four
generic phases by de Ridder et al. (2007), summing up solution
development to complex challenges regarding research and sus-
tainability science:

1. Problem analysis: understand and frame the problem in the
light of various perspectives.

2. Finding options: an exploration of possible scenarios that
elucidate visions of pathways to sustainable futures.

3. Analysis: the characterisation of plausible scenarios and policy
interventions in order to select options and solutions for
intervention.

4. Follow-up: the reflection on the entire process in order to
deduce and integrate lessons that improve future assessment
processes from the evaluation of the results of the analytical
phase.

The interdisciplinary and post-normal nature of sustainability
science is, in conclusion, appropriate for enhancing the role of
universities; implementing the GAP for ESD (UNESCO, 2014),
reflecting on the UNDESD (2004e2015), now applying United Na-
tions SDG’s to equip communities for a complex and uncertain
future. Table 9 presents elements derived from educational and
research perspectives for what sustainability transformation en-
tails across universities’ core functions.

3. Synthesis: criteria of transformation for embedding
sustainability

This section synthesises the elements from the systematic



Table 9
Criteria for diagnosing sustainability transformation at various scale levels from educational and research perspective.

No. Diagnosis of sustainability transformation from educational and research perspectives Micro-level Meso-level Macro-level

5.1 Are students and staff educated or trained in the five sustainability competences for transformation:
systems thinking, anticipatory, normative, strategic, and interpersonal?

X

5.2 Are principles of intergenerational justice & socio-ecological equilibrium embodied in practice of
research & education?

X X

5.3a Are integrated sustainability practices identifiable across all portfolios of research, education,
operations, governance and communications?

X

5.4 Idealetypical transdisciplinary research process followed: (Phase 1) collaboratively framing the
problem; (Phase 2) co-production of solution-orientated transferrable knowledge, (Phase 3)(re-)
integration and application of such co-produced knowledge in scientific and societal practice (Lang
et al., 2012).

X X

5.5 Are interdisciplinary resources for campus environmental management, internal stakeholder
engagement and scope of responsibility utilised?

X X

5.6 Is the minimisation of negative environmental, economic, societal, and health effects generated by
the flow of resources holistically driven?

X X

5.7a Does substantive content of research and education functions target generation of societal impact? X X
5.7b Is a significant level of public consciousness identifiable that the research& education the university

does has positive societal impact?
X X

5.8 Are global, regional & national sustainability standards, assessment frameworks & principles
relevant to university-contexts (UNGC, STARS, GRI, IIRC, AISHE) implemented and is progress and
performance communicated?

X X

5.3b In fulfilling core portfolio functions of education, research, communications, operations and
governance, university improves likelihood of generating sustainable life-styles for societal actors
via its community’s actions.

X
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review of five theoretical perspectives to help identify levers for
action for universities’ transformation towards sustainability.

In order to enable future projects to increase traction and
Fig. 4. Analytical framework for diagnosing organisational transformation for sustainability:
and three systemic levels of concentric rings (theory presented in 2.0, state-of-the-art in 3.0)
and ‘self’-reflection (meso), in turn nested in larger societal transformation (macro).
decrease inertia, criteria developed from theoretical elements
translated into a framework that could later be used for practical
evaluation and diagnosis. Results of this process are presented in
representing synthesised findings from five theoretical perspectives (sections 2.1e2.5)
. Transformation at an individual-scale (micro) is nested within organisational learning
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Fig. 4 at:

1) Individual - micro-level inwards
2) Intra-organisational - meso-level inwards
3) Extra-organisational - macro-level inwards

These traverse the aforementioned five theoretical perspectives,
additionally derived from these dimensions:

1) Multiple actors: individuals or stakeholders constituting uni-
versities: the micro-scale.

2) Multiple sectors: disciplines and organisational types: the
meso-scale.

3) Multiple scales: between institutions, at the national or policy-
making level: the macro-scale.

This model is bolstered by insights gained from the review of IA,
influenced by the dynamic multi-level framework of transitions
studies for socio-technical change (Geels, 2002), and integrated
policy assessment. This pinpoints institutional capacities and con-
straints respectively to the scales of individual agency, institutional
structure and national and international policy landscapes
(Turnpenny et al., 2008). Examples of the latter are policies that
restrict or enable universities’ ability to assess and independently
choose their contractual arrangements through tendering. Holisti-
cally, this means a view of the university that extends to “multiple
and complex causal relationships between agency and structure,
[concerning] issues driving and affected by social change in
different ways … contexts … and at different levels from macro to
micro” (Turnpenny et al., 2008). This interconnected scalar
approach finds credence in how the behaviour of individuals and
the organisation itself is determined through social structure in
structuration theory, which sees no split between the individual
and the social because of their reflexive relationship (Giddens,
1984). This bears significant implications for learning and knowl-
edge creation (Stacey, 2001), especially as a prerequisite for
organisational behavioural change nested in larger societal
transformation.

This research conceptualises an organisational transformation
of a university towards non-absolute deeper sustainability, punc-
tuating the dynamic equilibrium of the system. This entails the
means, methods and processes by which the subject organisation
functions as adaptive management to pursue societal wellbeing
and resilience of an SES, allowing ‘equifinality’: a choice in the
manner of navigating toward a shared end-goal. This concerns its
environmental relationship with its surroundings, evolving along a
developmental growth pattern. In terms of the ‘throughput’ of an
organisation’s metabolism, it tends to a steady state corresponding
to minimum entropy production sustaining the system conditions.
So, organisational transformation for sustainability consists
evolving towards a state of higher resilience in bursts of rapid,
discontinuous change (Brauckmann, 2000; Daly, 2006; Romanelli
and Tushman, 1994; Spangenberg, 2011; Vos, 2007; Voß and
Kemp, 2006).

4. Discussion: rubrics for sustainability transformation

In this section the value, applicability, and limitations of the
analytical framework are discussed. No single perspective provides
the full overview of elements entailing organisational trans-
formation for sustainability, that were synthesised and structured
according to the scale level at which they operate (Table 1). Three
concentric circles of criteria at the micro, meso and macro scales,
provide a holistic picture of what this transformation entails, acting
as an important entry point. A sustainability transformation
appears to manifest itself through the lens of each of these per-
spectives. In this sense, analysing through the use of just one
perspective at three levels is not enough. To substantively gauge
what sustainability transformation entails and where on the
pathway an organisation lies, they should be used in holistic
complementarity.

Many of the elements identified, once streamlined, operate as
criteria that describe the system under analysis. When tested in the
field at higher granularity, the criteria could be validated for pre-
scriptive and evaluative purposes, subsequently operating as con-
ditional rubrics composed of synthesised elements from each of the
theoretical perspectives, and multi-scalar, multi-dimensional na-
ture of organisational transformation. In the interim, a tool is being
developed according to field-tested criteria, from synthesised
analytical elements, preceded by early iteration action research at
Maastricht University. Practically, it might help evaluate where on
their journey universities are: how to navigate transformation in a
logical sequence or action strategy for decision-makers.

Two modus operandi arose to gauge organisational trans-
formation for sustainability:

1 Descriptive: describes the current state of affairs, observations
useful for analysing the current situation of a university: a
snapshot of systemic sustainability performance. I.e. what is the
state of things?

2 Prescriptive: Normative recommendations for becoming a more
sustainable university, involving the possible ‘prescriptions’ of
different pathways the organisation can take along its trans-
formation: i.e. what should be done and how?

An organisation’s transformation towards sustainability can also
be viewed with:

� An intrinsic perspective: using criteria e e.g. from behavioural
science - that function from the intrinsic logic of an organisation
for “adaptation, innovation and evolution” (Crow and Dabars,
2015, p.8)

� An extrinsic perspective: how the university is envisaged in
alternative pathways of transformation e e.g. Scholz’s (2011)
postulates of reading the systemic background, or Zadek’s
(2006) model of the dynamic process of organisational and so-
cietal learning.

These are practically relevant for navigating pathways of
transformation for sustainability at universities. Similarly, Beynaghi
et al. (2016) delineate project scenarios as policy tools for internal
and external decision-makers in their analysis of the post Rio þ20
UNDESD agenda.

To show how the tool could be used, a university might be,
under a descriptive diagnosis, implementing sustainability stan-
dards for reporting and communicating their progress (cr.5.8).
However, after evaluating activities, it is found that it needs to
perform behavioural interventions using pro-sustainability de-
terminants of staff and student intentions (cr.1.2), because there is a
behaviour-intentions gap. It might then need to provide physical
facilities, tailor communications, and actively engage middle
management to remedy the gap (cr.1.4).

Some overlap exists between perspectives and levels, and more
could be added. The distinction between the descriptive and pre-
scriptive dimensions, boundaries between scales, perspectives and
organisational limits will remain difficult until tested in the field.
Other similar tools may have developed for visualizing or
prompting university transformations towards sustainability in the
literature: for example GASU, aimed to help universities track
sustainability trajectories, making recommendations for where a
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university should leverage its system to become more aligned with
the UNDESD (Lozano, 2006b). Although, before the conceptual re-
view was made, it was not clear which institutional models most
harboured transformation, current beta-testing of the diagnosis
tool on targeted cases on different continents, seems to highlight
public research universities. Preliminary results show that it is
valid, stakeholders see it as useful and it provides tangible insights
into the current state of affairs as well as potential room for
improvement. Moral arguments in this paper and the practical
implication of its outcome e a prototype diagnosis tool - may apply
more to young public research universities, as their explicit mis-
sions are founded not just on knowledge enterprise, but on public
good and societal impact (Morphew and Hartley, 2006), whilst also
being “uniquely positioned to assume an obligation to construe
their purposes” in these contexts (Crow and Dabars, 2015, p. 25).
Future research might therefore focus on institutional differentia-
tion and evolution of public research universities that have
implemented a major departure from traditional design.

The tool synthesises state-of-the-art theories that beg testing in
the field, commensurate with the pragmatic idealism required to
concretise the ideal of sustainability through productive inquiry
((Bozeman, 2007) in (Crow and Dabars, 2015, p.222)). Adopting
holism for ‘thick’ or more profound sustainability (Vos, 2007) the
nature of complex institutions are rendered more salient as they
are dismantled into analytical units (such as faculties, facilities,
student organisations, committees and boards) to examine the
underlying social relationships and mechanisms ((Wallerstein,
1974) in (Moses and Knutsen, 2012)).

The findings could also align with the SDG’s: to reduce
inequality and unemployment, mitigate deleterious air, water and
soil pollution, enable access to higher education, graduating stu-
dents to better meet sustainability problems with measures for
increasing resilience, good governance and effective management
of SES. How a university recognises its sustainability problems,
learns, adapts and embeds it into its institutional governance, can
also be framed as a process of awakening. In this light, rubrics of
organisational transformation help standardise comparison of ESG
performance in similar cultural and regional contexts, where stu-
dents, academics, researchers and practitioners co-create knowl-
edge in a republic of stakeholders. This seems pertinent for driving
existing or potentially new forms of internal and external policy to
influence university behaviour along different pathways and
manifestations of sustainability (Beynaghi et al., 2016), engen-
dering a broad palate of outcomes from participatory action
research on transformations towards sustainability.

5. Conclusion

The potential of organisational transformation for sustainability
at a university is determined by extroverted engagement with a
prioritised array of ESG issues, performed in collaborative gover-
nance with actors from across different sectors (private, public, and
civil-society), following a dynamic process of organisational
learning in evolutionary and teleological modes of change. This
could benefit the psychological wellbeing of those who walk its
corridors, drawing on integrated and systemic thinking to involve a
diverse network of social actors across multiple disciplines and
scales. A university is defined by its ‘cellular’ individual behaviour
as well as that of the organisation: how it accounts andmeasures its
internal processes and its external interaction and responsibility to
the wider world.

This conceptual review and synthesis posits a sustainability
ethic for universities: a preservation of the rights of future gener-
ations to meet their own needs with the right use of knowledge,
transdisciplinary research and technology, driven by a post-neo-
liberal 21st century education. They must play a role in trans-
forming their surrounding communities and society if they too are
to attain a greater depth of sustainability; applying knowledge of
structural transformations in and of their surrounding societies.
Being nested as a sub-system in society, their sustainability is also
dependent on that of their social environment. In response to
worsening crises of climate and capitalism alike they have a moral
obligation to provide, through education and research, the societal
transformation required of current modes of production and con-
sumption that are still based on economies that ignore ecological
limits.

The way public institutions are managed has been changing
unprecedentedly. It is unclear what scenarios will manifest them-
selves; ‘the wheel is still in spin’ and paradigms change in and of
science as a result of external perturbation and crisis (Kuhn, 1996).
Ergo, predominant management and governance structures of
universities, and how these differ from themodels required tomeet
local, regional and global sustainability challenges progressing
through the rest of this century, must remain a core trans-
disciplinary research priority, both within and beyond the halls of
academia.
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