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24 	The role of universities in 

fastering urban and regional 

sustainability 


Daniel]. Lang and Amim Wiek 

Introducdon 

For centuries, universities have been centers and hubs of knowledge production 
and dissemination. In these functions, universities have shaped our societies
directly, through fundamental discoveries such as X-rays by Röntgen, or more 
indirectly through educating Ieaders in economy, civil society, and politics. Often 
located in cities and embedded in urban dynamics, Russo et al. (2007: 199) 
argue that universities have a special potential to be a "driving force" for urban 
development, due to knowledge spülovers, Student participation in urban culture, 
and other factors. Yet, universities that endorse a strong sustainability agenda 
need to fester very different urban and regional development pathways than the 
urbanization processes that have shaped modern cities over recent decades. 

Modern societies in general, and urban communities in particular, struggle 
with unsustainable dynamics of economic growth patterns, resource overuse, and 
social inequalities that threaten social-ecological viability and integrity (ON
Habitat, 2008). As a result of continuous urbanization over the past decades, 
the majority of the world's population now lives in urban areas, and urbanization 
processes are projected to continue (Satterthwaite, 2009). Current urbanization 
trends seem to outweigh the benefits achieved by population concentration, 
leading to various adverse effects. Even in high-income nations like the United 
States, cities face critical challenges including social segregation, inadequate 
housing, environrnental degradation, poverty, crime, decaying infrastructures, 
inaccessible public services, and limited public engagement in urban governance 
processes (Kim & Gottdiener, 2004; Bugliarello, 2011). Cities in high-income 
countries are often places of over-consumption, relying on extractive and linear 
regional-tc-global supply chains of water, oil, raw materials, agricultural products, 
Iabor, and so forth (Kennedy et al., 2007). Cities face these problems in specific 
local and regional contexts that amplify certain problern features. For example, 
metropolitan Phoenix, which includes more·than 4 million inhabitants and covers 
16,500 square miles, struggles with urban sprawl, traffic congestion, air pollution, 
social segregation, and childhood obesity in similar ways as other metropolitan 
areas in the USA. In addition, Phoenix is located in the Sonoran Desert, with low 
rates of precipitation. Thus, water supply, infrastructure, distribution, and use are 
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issues of utmost importance for the long-term viability, and of fi.erce contestation, 
, in the region (Sabo et al., 2010; Larson et al., under review). 

Universit ies around the world have taken on the role of supporting societal 
transitions towards sustainability in general, and to foster the livability of the 
communities in which they are embedded, which are, for the majority, urban areas. 
In this effort, numerous frameworks have been proposed for how a sustainable 
university should be shaped and developed (Michelsen , 2000; van Weenen, 2000; 
Lukman &Glavic, 2007; Rowe, 2007; Beringer &Adomssent, 2008; Whitmeretal., 
2010). Most frameworks have in common that they call for integrative approaches 
that transform the core activities of the university, i.e., education, research, and 
campus operations; guided by an overall vision; backed by institutionalleadership; 
and adapted in an evolutionary process (Robinson et al., 2011). In this chapter, we 
explo re how universities can become laboratories and incubators for sustainability 
transitions in general, and foster urban and regional sustain~bility in particular. 
We outline principles of transformative sustainability education, research, and 
camp us ope rations; and illustrate exemplary implementation efforts at Arizona 
State University (USA) and Leuphana University of Lüneburg (Germany). Both 
universities have undertaken a fundamental restructuring process over the last 
5-10 years, in which sustainability has played a central role, and can be regarded 
as exemplary endeavors in realizing the idea of a sustainable university (Beringer, 
2007; Crow, 2010). However, the reflections we offer here arenot intended tobe 
conclusive, and we claim neither precedence nor superiority over initiatives at other 
universities. In fact, the examples we present have benefited from other university 
initiatives taking radical steps towards the ideal ofa sustainable university, such as 
the University of British Columbia in Vancouver, Canada (www.sustain.ubc.ca). 
We conclude this chapter with reflections on the structural challenges entangled 
with t ransformative education, research, and campus operations. We imagine that 
the principles, examples, and challenges provide helpful hints for our colleagues 
around the world, engaged in making their universities hubs of transformative 
sustainability efforts. 

Transformative sustainability education 

In educating future policy makers, entrepreneurs, community Ieaders, and 
engaged citizens, universities can signifi.cantly contribute to t he transition towards 
sustainability. Three principles that can guide transformative sustainability 
education are: 

1 Pursue genuine competence-building in sustainability; 
2 Create active learning-teaching-research settings; 
3 Provide opportunities for intemationalleaming-experience. 

In the followin g, we describe each of these principles in detail, along with some 
implementation efforts at Arizona State University and Leuphana University of 
Lüneburg. 
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Principle 1 - Pursue genuine competence building in sustainability 

There is now agreement ernerging among sustainability scholars and professionals 
that sustainability challenges call for a genuine set of skills and knowledge 
(Hansmann et al., 2010; Reickmann, 2012; Martens et al. , 20 10; Wiek et al., 
201la). Conventional education has contributed to societal developments that 
cause severe problems, thereby threatening the viability and integrity of societies 
and ecosystems. Thus, sustainability education ought to be transfo rmative in two 
respects (Wiek et al., 2011b): 

• 	 Enabling students to acquire a new type of problem-solving competence; and 
Supporting societies' transformation towards sustainability. 

In addition, sustain'ability education can be considered as being largely "post
disciplinary" in nature, addressing challenges comprehensively and merging 
problem-solving approaches from various fi.elds (Kates et al., 2001; Clark, 2007), 
which adds another feature to the transformative nature ofa sustainable university 
as most universities are still structured into disciplinary silos. 

Competence in sustainabiliry means having the knowledge, skills, and attitudes 
necessary for successful task performance with respect to real-world sustainability 
challenges and opportunities. This competence comprises fi.ve components, or key 
competencies in sustainability, which are (Wiek et al., 2011a): 

• 	 Sysrems-thinking competence; 
• 	 Anticipatory competence; 

Normative competence; 
• 	 Strategie competence; and 
• 	 Interpersonal competence. 

These Jive components must be integrated in order to successfully co

create knowledge and action for sustainability. To offer students transformative 
educational opportunities through the acquisition of key competencies in 
sustainability builds a distinct and recognizable qualification for graduates from 
sustainability programs. 

Arizona State University is being shaped through the concept of the New 
American University, initiated by ASU president Michael Crow in 2002. The 
initiative is inspired by sustainability ideas, and comprises the following design 
aspirations for the university: leverage our place; transform society; value 
entrepre neurship; conduct use-inspired research; enable student success; be 
socially embedded; and engage globally. Two majo r institutional structures in 
support of sustainability research and teaching emerged from this initiative, 
namely the Global Institute ofSustainability and the School of Sustainability. 

The School of Sustainability-the first of its kind in the world-was founded 
in 2006 and started its graduate programs in 2007 (offering PhD, Master of 
Science, and Master of Arts degrees in sustainability) , followed by undergraduate 

http:www.sustain.ubc.ca
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programs in 2008 (offering Bachelor of Sdence and Bachelor of Arts degrees in 
sustainability). A university-wide minor in sustainability has been offered to all 
undergraduate students (irrespective of their major) since 2010. Several additional 
educational opportunities are offered across campus, such as sustainability 
concentrations in business and engiDeering programs, or special educational 
streams such as the "sustainability sdence for teachers" initiative. The latter has 
taken a pioneering role in providing a transformative educational structure, as it 
has been designed with explicit reference to key competencies in sustainability 
(http://www .sustainablehealth. org/ed ucation/history) . 

Transformative sustainability education at Arizona State University is the 
result of long and ongoing processes of design and reform. For example, the 
majority of the graduate courses in the School of Sustainability were originally 
adopted from other academic programs. This eclectic approach is still present in 
several of the graduate courses. Only recently (over the last 1-2 years), there is 
strong institutional momentum to reform all graduate and undergraduate courses 
through the lens of genuine sustainability competendes. With Arizona State 
University's commitrnent to "leverage our place," a great deal of sustainability 
education takes place in the Phoenix metropolitan area, offering students the 
opportunity to develop sustainability competencies specifi.cally for urban and 
regional challenges (Wiek et al., 2012; Wiek & Kay, 2012). 

The vision that has guided the fündamental reform process ofLeuphana University 
of Lüneburg, which started in 2006, is to create a humanistic, sustainable, and 
action-oriented university. In pursuit of this vision, the acquisition of sustainability 
competencies plays a critical role in alllevels ofeducation at Leuphana, both through 
comprehensive sustainability programs and through compulsory courses for all 
students. Leuphana offers sustainability programs at the undergraduate Ievel (major 
and several minors in sustainability and integrated environmental sciences); at the 
graduate Ievel (master program and semi-structured PhD program); and at the post
graduate Ievel (MBA Sustainability Management, Certifi.cate in Sustainability and 
Joumalism). All sustainability prograrns are being tailored towards the acquisitionof 
genuine competencies in sustainability. Particular emphasis is put on interpersonal 
and transdisciplinary competence, i.e., skills and knowledge that enable graduates to 
work across different areas of expertise and to engage with a variety ofStakeholders 
in real-world problern solving. 

Building sustainability competence is not limited to students in Leuphana's 
sustainability programs. All undergraduate freshmen, irrespective of their majors 
and minors, participate in the module "Science and its Social Responsibility,~> 
which adds up to one-third of the first semester's workload. Besides leaming 
the basics of sustainable development, students work in groups on specifi.c 
sustainability challenges, following principles of project- and research-based 
learning. Several of the Student projects revolve around issues related to urban 
and regional development such as "Infrastructures for Tomorrow's Cities." The 
students present and discuss the results of their group work with sustainability 
experts at an annual scientific conference co-organized by the students (Leuphana 
Conference). In 2012, this conference was combined with the firstinternational 
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Leuphana Sustainability Summit (www.leuphana.de/fakultaet-nachhaltigkeit/ 
aktuell/leuphana-sustainability-summit.html). 

Principle 2 - Create active leaming-teaching-research settings 

As outlined above, sustainability programs aim to develop key competencies 
in sustainability, including problem-solving skills and the ability to collaborate 
successfully with experts and stakeholders. Research on teaching and leaming 
provides ample evidence that such competencies may be most comprehensively 
developed in active educational settings that integrate leaming, teaching, 
research, and application. These settings have been described as "real-world 
leaming opportunities," including transdisciplinary case studies, problem-based 
and project-based leaming courses, and sustainability studios (Stauffacher et al., 
2006; Brundiers et al., 2010; Brundiers & Wiek, 2011; Wiek et al., 201lb; Wiek 
& Kay, 2012). They are defined through a set of criteria, including: conducting 
research on complex problems representative of professional practice; developing 
and evaluating viable solution options; critically reflecting on research (process 
and results) against conventional and newly ernerging quality standards; giving 
students more control over their learning than conventional courses (learner
centered approach); allowing students to develop team-working skills through 
small group work (including peer teaching). Such active. leaming settings offer 
students opportunities to produce "workable contributions to solutions," making 
students "understand they can have a positive impact on the world through their 
academic leaming" (Rowe, 2007: 323). 

The School ofSustainability at Arizona State University integrates real-world 
leaming opportunities throughout their undergraduate and graduate curricula 
(Brundiers et al., 2010). The School's real-world leaming program is based on 
a "progressive functional model" that allows students to acquire sustainability 
competencies · through a stepwise -process that ranges from "Bringing the world 
into the classroom" in the first year to "Engaging with the world'' in the final 
year. For advanced undergraduate and graduate students, the curriculum offers 
prob!em- and project-based leaming for sustainability (Wiek & Kay, 2012). T hese 
courses follow the design principles for active learning environments outlined 
above, and employ a transformational sustainability research methodology (Wiek 
et al., 2012). Students work in small tearns (5-7 students); review relevant 
articles, documents, and data; engage with stakeholders through walking 
audits, workshops, and review panels; and finally develop intervention options 
for persistent sustainability problems. The majority of sustainability problems 
addressed in these courses are urban challenges in Phoenix. The teams are 
responsible for self-organizing their work and enhance their learning experience 
through experiential case encounters, expert interviews, reviews of articles and 
documents, etc. The teams receive coaching support from course instructors, 
teaching assistants, senior graduate students, affi.liated facu lty, and stakeholder 
experts. The recently completed course was organized in three groups, working 
on the local level and addressing food and health challenges in the Garfield 

www.leuphana.de/fakultaet-nachhaltigkeit
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Neighborhood; the water contamination syndrome on the urban superfund site 
in the Gateway Community; and challenges of accessibility Uobs, public transit, 
public services, etc.) in the Sky Harbor Neighborhood (Wiek & Kay, 2012). 
The course resulted in three intervention manuals, co-produced with, and peer
reviewed by experts and stakeholders, which provide detailed and evidence-based 
recommendations for change towards sustainability. 

Transdisciplinary project courses play a key role in the sustainability programs 
at Leuphana University ofLüneburg. In the major Sustainability Science (Master) 
and Environmental Seiences (Bachelor), these project courses last over two 
semesters and engage students in research on a specific re al-world sustainability 
problern (e.g., sustainable agriculture, integrated energy planning, sustainable 
city administration, sustainable neighborhood planning) . These transdisciplinary 
project courses begin with collaborative problern framing, based on stakeholder 
inputs and the review of scientific literature, and continue through various 
stages of collaborative research that c ulminate in the re -integration of the 
results into the scienrific discourse and the real world (Langet al., 2012) . The 
transdisciplinary project co~es are usually closely related to ongoing research 
projects overseen by faculry, and featureintensive collaboration with stakeholders 
and decision makers outside the university. The active leaming settings in these 
courses include coltaborative research design, application of different knowledge 
integration methods (Bergmann et al., 2012; Scholz & Tietje, 2002), collaboration 
with real-world experts, as weil as active reflection on learning processes. These 
settings allow students to acquire key competencies in sustainabiliry (not lirnited 
to interpersonal competence) that complement and relate to the disciplinary 
and interdisciplinary competencies acquired in the rest of the curriculum. 
Several of the transdisciplinary projects have been conducted in collaboration 
with the city administration of Lüneburg, focusing on different sustainability 
issues, including the coordination of the diverse sustainabiliry activities in the 
city, or the development of an integrated sustainability indicator system. Both 
the students and the city administ ration benefit from these projects; for example, 
thc city administration created a special position for sustainability coordination, 
among other things based on the results of one project. The participating 
resea rchers have also utilized these projects' resu lts in establishing a research and 
development network on sustainable ciry administration (http://www.leuphana. 
de/institute/infu/forschung/nachhaltigeverwaltung.html). This demonstrates that 
the transdisciplinary projects enable truly mutual learning processes (Scholz et al., 
2006) and do not simply function as "sandbox exercises." 

Principle 3 - Proviele opportunities for internationalleaming experience 

Sustainability is ofglobal concern-as an ethical imperative, as a dass ofproblems, 
and as requirement for strategies and actions (Barth & Rieckmann, 2009) . Skillful 
global engagement has long been recognized as a success factor for addressing 
sustain ability challenges. More recently, intercultural competency has been 
conceptually developed as a competence in sustainability (Barth & Rieckmann, 
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2009), referring back to interpersonal competence as well as systems-thinking 
competence (Scheunpflug & Asbrand, 2006). Barth and Rieckmann (2009: 
35) summarize: "Competencies that are irnportant for contribution to a (more) 
sustainable future are, among others, competency in cosmopolitan perception and 
change of perspectives, the capacity for empathy and solidarity and competency 
in distanced reflection on individual and cultural models." Accordingly, an 
increasing number of educational opponunities have been developed that allow 
students to build their intercultural expenise, including intercultural literacy, self
reflexivity, communicative skills, and a gene rat appreciation ofdiversity (van Dam
Mieras et al., 2008). Considering the Lack of intemationalleaming opportunities 
in conventional ed ucation , the acquisition of interc ultural competency and 
international learning experiences adds another facet to the transformative 
character of sustainability education (Selby, 2003) . 

Building on previous experiences in international learning opportunities for 
sustainabiliry (van Dam-Mieras et al., 2008; Barth & Rieckmann, 2009) and the 
curriculum reform initiative (http://curriculumreform.org/about), in Spring 2013, 
a first cohon of students from Leuphana University of Lüneburg and Arizona 
State University will enter a new international leaming setting called the "Global 
Classroom." Over two years, at least half of the coh ort will joindy research and work 
together on sustainability problems in srnall international tearns. The general topic 
for the entire fi rst cohort will revolve araund "sustainable cities." The majority of 
the internationalencounterswill happen virtually, exploring the global dirnension 
of the problems addressed, training students in distance-collaboration , and keeping 
the footprint of the learning experience relatively small. Two site visits, one in 
Lüneburg and one in Phoenix, will allow students to learn about the place-based 
character of the problems they are studying, and to develop appropriate solutions. 
It is planned that one research focus within the "Global Classroom" will be on 
the development and transformative impact of sustainable neighborhoods. Using 
neighborhoods in Phoenix and Lüneburg as rea l-world laboratories, the context as 
well as path dependencies ofspecific interventionswill be investigated. Experiencing 
the challenges of virtual communication and collaboration, as well as learning how 
to cope with them, enables students to develop skills for multi-level governance, 
international negotiations, cross-cultural knowledge integration, as well as to take 
advantage of the potential of virtual communication. 

Aspart ofthe newly founded International Network ofPrograms inSustainability 
(NEPS), ofwhich Leuphana University ofLüneburg is a founding member, Arizona 
State Un iversity and the University ofTokyo are planning to develop a problem
and project-based learning stud io on urban sustainability issues. The studio will 
run for a full academic year and, sirnilar to the Global Classroom, will combine 
vir tual collaboration and research visits in Tokyo and Phoenix. The studio will 
be designed as a rich international experience for students from 6-8 different 
nat ions. The central topic of the first studio, planned for 2013-2014, will be urban 
food systems, exploring the future of urban fringes, urban- rural bounda ries, and 
urban agriculture, as these issues constitute sustainability challenges as well as 
opportunities for many cities around the world. 

http://curriculumreform.org/about
http://www.leuphana
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Transformative sustainability research 

Besides educating students, the main task of universities is to advance knowledge 
through researcho With regards to sustainability science, this mission cannot be 
separated from the "third mission" (outreach), that is, contributing to societal 
developmento Therefore, the three principles presented in this section combine 
these two aspects : 

Focus on sustainability challenges from a post-disciplinary perspective; 
• 	 Adopt transfonnational research methodology: from analysis to solution 

options; 
lncubate sustainabiliry in the real world through collaborative processes and 
knowledge integrationo 

Principle 1 - Focus on sustainability challenges from a post-disciplinary 
perspective 

Sustainability science has been developed as a response to existing and anticipated 
complex problems, including climate change, desertification, poverty, pandemics, 
and war- all featuring high degrees ofcomplexity, damage potential, and urgency, 
and none having an obvious optimal solution (Wiek et alo , 20lla)o As Clark 
(2007: 1737) points out, "sustainability science is a field defined by the problems it 
addresses rather than by the disciplines it employso" However, sustainability science 0 
has not been irn~une to the dorninance of disciplinary structureso In fact, the field 
has relied, and continues to rely, on add-on concepts, Leo, sustainability science as 
an add-on to established disciplines; and on eclectic concepts, ioeo, sustainability 
science as composed of established·disciplinary paradigms (Mihelcic et al., 2003; 
Wu, 2006; Turner &Robb ins, 2008; Kajikawa, 2008) o While disciplinary paradigms 
undoubtedly play a role in the evolutiE:Jn of sustainability science, we argue that 
sustainability science fundamentally challenges assumptions and practices of 
established disciplines (eogo, over-reliance on descriptive-analytical knowledge; 
limiting peer-review process to scientific peers), which in turn precludes simplistic 
adoptions from them (Wiek et alo, 2012)0 The scientific communities have 
begun to realize that a transformative shift to a "post-disciplinary" perspective is 
n ecessary, which embraces the focus on sustainability challenges and initializes 
scientific endeavors accordinglyo 

Arizona State University in general, and t he Global Institute of Sustainability 
in particular, have adopted the orientation on complex sustainability challenges as 
an organizing principle for scie ntific inquires, projects, and programso The Global 
Institute of Sustainability is a hub for research on water, climate, technologies, 
food systems, urban dynamics, accessibility, large-scale contamination, justice, 
and other sustainability challenges, engaging several hundred faculty members 
and students across the universityo An example of an advanced research 
endeavor operating in a post-disciplinary mode is the research stream on 
"Nanotechnology and the City" at ASU's Center of Nanotechnology in Society 
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(Wiek et al., forthcoming)o The research stream combines the principles of 
anticipatory governance with transformative sustainability science to explore the 
nano-enhanced city and its governanceo Anticipatory governance provides a set 
of principles on how to collectively imagine, deliberate, design, and influence 
the development of ernerging technologies (Guston, 2008), whüe transformative 
sustainability science provides a normative framewerk and a procedural template 
on how to apply those principles in a structured and goal-oriented wayo The 
research stream invites, and provides a collaborative platform for, scholars 
and practitioners beyend any specifi.c disciplinary orientation to engage in the 
challenges of ernerging technologies in urban settings, considering affordability, 
accessibility, benefit distribution, and unintended consequenceso 

Leuphäna University of Lüneburg is strongly committed to transformative 
sustainability research, building on a long tradition in integrated environmental 
researcho Following the Strategie principles mentioned above, it was decided 
that sustainability ought to be one of four research initiatives driving the reform 
process of the universityo This led to the establishment of a full Sustainability 
Faculty [Fakultät] in 2010-the firstsuch fac ulty in Germany and one of the few 
worldwide focusing exclusively on sustainability issues (http://www.leuphanaode/ 
en/faculty-sustainabilityohtm!) o The Sustainability Faculty is structured in a way 
that it is primarily problem-oriented and integrates research across and beyond 
disciplinary boundarieso The Faculty motivates and incentivizes researchers 
to relate and orient their work to a common reference point (sustainability 
challenges) and to explore how they can contribute to transdisciplinary 
projects addressing these challengeso The airn is to advance transdisciplinary 
research through the coordination of individual research endeavorso To foster 
this idea, the Sustainability Faculty has recently established three major problem
driven research areas, namely ecosystem services, energy, and physical resources, 
in which problem- and solution-oriented collaborative research should be re alizedo 

Principle 2 - Adopt transformational research methodology: from 
analysis to solution options 

To develop solution options to "wicked" sustainability problems, sustainability 
research ought to generate and co-produce use-inspired or actionable knowledge 
that can be used for transfonnational action (Clark & Dickson, 2003)0 For 
quite some time, sustainabüity science has assumed a "natural emergence" of 
solutions from enhanced understanding of complex social- ecological systems; yet, 
a profound epistemological shift is required in order to get from understanding 
complex problems to transformational change (Wiek et al. , 2012)0 Thus, more 
recently, sustainability science has developed explicit solution-oriented research 
agendas and outlined what kind of research methodology needs to be adopted 
to generate actionable knowledge for sustainability (beyond the generation of 
descriptive-analytical knowledge) (Sarewitz et al., 2010; Spangenberg, 2011) o One 
particular solution-oriented methodological framewerk starts from analyzing the 
sustainability problern from a systemic perspective (Ia); continues with assessing 

http://www.leuphanaode
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Figure24.1 Framewerk for transfonnational sustainabilicy research (adapted from: Wiek et 
al., 20 lla; Wiek et al., forthcoming). 

the problern and its eontext eomprehensively against operationalized sustainability 
principles (lb); eonstrueting non-intervention seenarios about how· the problern 
might play out in the future (Ila); envisioning sustainable futu re states in eontrast 
to the non-intervention seenarios (llb) ; and eoncludes with ereating and testing 
evidenee-based intervention and govemanee strategies to avoid undesirable 
seenarios and to realize sustainability visions (III) (Wiek et al., 2011a). 

This framewerk ealls for close eollaboration with researehers from different 
disciplines, and with stakeholders in government, businesses, and civil society. 
This eollaboration eo-ereates knowledge, builds eapaeity, and develops shared 
ownership for the intervention strategies. 

The Sustainability Transition and Intervention Research lab at the Sehool 
of Sustainability at Arizona Stare University has developed and applied a 
methodologieal framework for transfonnational sustainability researeh (Wiek et 
al., 2012; see also: http://start.lab.asu.edu}. Most prominently, the framewerk 
has been applied in metropolitan Phoenix on different scales , from the eity 
to the neighborhood Ievel. The flagship project was initialized through the 
City of Phoenix in eollaboration with the Sehool of Sustainability, with the 
primary projeet objeetive being to develop transition strategies for sustainable 
deve lopment that eould be ineorporated into the updated General Plan, which 
is the city's most important guide for long-term planning. T he project applied the 
methodologieal framewerk outlined above, integrating baekeasting with foresight 
and intervention researeh methods in interactive participatory settings (Wiek et 
al., 2012). Research was struetured into four modules: 
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1 	 Visioniitg for erafting a sustainable vision for Phoenix through the transfer of 
knowledge on sustainable systerns , application of sustainability principles, and 
analysis of eoherenee; 

2 	 Historical- and current-state system analysis for eapturing inter-linkages among 
key aetors, aetivities, eonstraining/enabling rules and regulations, and impacts 
o n the urban environment, eeonomy, and society in Phoenix through system
analytieal approaehes, including struetured indieator seleetion, eause-effeet 
ehain analysis, and aetor-network analysis; 

3 	 Scenario construction for eonstructing non-intervention seenarios deseribing 
the future of Phoenix in eontrast to the vision, through eonsistency and 
diversity analysis, visualization, and translation into narratives; and 

4 	 Backcastingofintervention and transition strategies for iden tifying intervention 
points and coordinated steps to transition from Phoenix's curren t state to its 
sustainable vision while avoiding undesirable scenarios. 

The projeet has widely been reeognized as a transformative sustainability 
research projeet and is frequently referenced in professional, academie, and 
edueational presentations. 

Using and further-developing transfonnational researeh methodologies plays 
an important role in the sustainability researeh efforts at Leuphana University 
of Lüneburg. Applications range from projeets on implementing education for 
sustainable development in pre-school institutions (Stoltenberg & Thielebein
Pohl, 2011) to projects on transforming industrial ehemical design proeesses 
eonsidering and minimizing the entire life-cycle impacts (Kummerer, 2007). 
An 	example related to urban and regio nal transitions is the reeently started 
eoll aboration projeet between Leuphana and ASU, called "Transition Projeet 
Lüneburg." The projeet engages in evidence-based, reflexive intervention 
research related to three synergetic transition paths, i.e., (i) the development of a 
neighborhood as nucleus for sustainable urban transitions; (ii) the establishment 
of a network of sustainability-oriented small- to medium-sized enterprises to 

foster the idea of a localliving economy; and (iii) the implementation of socio
technical innovations in the regional energy system. Research will explore the 
effeetiveness and effi.eiency of the different transition paths in close collaboration 
with stakeholder groups. The experienees gained during the projects will be 
evaluated, eompared with other eases worldwide, and integrated into the scientifi.c 
knowledge base. The results will also support loeal and regional deeision makers in 
their efforts to ineubate sustainability in Lüneburg and Phoenix. 

Principle 3 - Incubate sustainability in the real world through 
collaborative processes and knowledge integration 

A third element of transformative sustainability research is the ultimate goal, to 
generate actionable results (as outlined above) that are actually put into practice
in other words, to eontribute to a real "transition towards sustainability" (Clark, 
2007). Although implementation is not the task of scientists, t he research 

http:http://start.lab.asu.edu
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activities are stül motivated by the aspiration of real-world transformations (Wiek 
et al., 2012). This demands that researchers actively engage in societally relevant 
transformation processes; acknowledge and integrate different types ofknowledge; 
create opportunities for mutual learning; and link knowledge to action (van 
Kerkhoff & Lebel, 2006; Talwar et al., 2011; Scholz, 2011; Langet al., 2012). 

The Light Rail Corridor in metropolitan Phoenix runs through several low
income neighborhoods that exhibit a variety ofsustainability challeriges, including 
minimal economic opportunities for residents, reflected in underinvestment 
in building stock and the deteriorating industrial base; a Iack of amenities, 
·including affordable health services, that are accessible by walking or cycling 
(see Figure 24 .2); urban heat island effects due to Iack of vegetation cover; social 
isolation between the diverse ethnic sub-communities in the area; and historical 
groundwater contamination from industrial production (Wiek et al., forthcoming). 
In response to these challenges, the Global Institute of Sustainability at Arizona 
State University, in collaboration with the City ofPhoenix, has secured two multi
million-dollar grants, sponsored by the Federal Administration, to conduct use
inspired sustainability research that Ieads to the incubation of real-world changes 
towards urban sustainability. The fi.rst project supports research on energy efficiency 
strategies for residential buildings through the "Energize Phoenix" grant, funded 
by the US Department ofEnergy (Dalrymple & Bryck, 2011). The secend project 

Figure 24.2 Walkingaudit in the Gateway community in Phoenix as part of the "Reinvent 
Phoenix" grant activities, in collaboration with a non-profit health service provider, 
Mountain Park Health Center. 
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supports transit-oriented development along the new light rail raute through the 
"Reinvent Phoenix" grant, funded by the US Department of Housing and Urban 
Development Qohnson et al. , 2011). 

A unique large-scale research and development project at Leuphana University 
of Lüneburg is the "Leuphana Innovation lncubator" (http://www.leuphana.de/ 
en/incubator.html) . This project, which is funded with nearly 64 million eures 
by the European Regional Development Fund and 22 million eures by the 
State of Lower Saxony, promotes regional econornic development in creating 
knowledge and innovations through collaborative efforts .between the university 
and different societal stakeholder groups. The Innovation lncubator activities 
range from advancing teaching approaches at the university to educatiri.g societal 
change agents of the future, promoting networks of regional actors and the 
university, as well as collaborative research and development projects at the 
science-industry and science-society interfaces. One of the three focal areas 
of the Innovation lncubator is sustainable energy, comprising three large-scale 
projects ("competence tandems") with budgetsweil in.excess of 1 million euros, 
entitled: Platform for Sustainable Bio-kerosene Production; Thermal Battery; 
Generation, Storage, and Marketing of Renewable Energy in the North Region 
(EnERgieN). A major goal of the projects is to create regional jobs through 
business innovation while contributing to a sustainable transformation of the 
(regional) energy system. 

The university carnpus as urban sustainability laboratory 

Universities are complex organizations and university campuses often occupy large 
urban areas or neighborhoods. Thus, they face sirnilar sustainability challenges 
as urban communities-yet, with disünct differences, e.g., single occupancy or 
ownership and therefore unique concentration of decision-making power. We focus 
here on principles of establishing a campus as a visible prototype of su~tainability 
efforts, emphasizing opportunities; and using the campus as real-world laboratory, 
emphasizing the transfonnational potential of universities in fastering urban and 
regional sustainability (Russe et al., 2007). 

It seems evident that universities that are committed to sustainable development 
should meet sustainability standards in their campus operations. Moving beyond 
compliance, some universities have created initiatives to establish their campuses 
as exhibition and demonstration spaces for sustainability innovation in working, 
living, and learning (Barlett & Chase, 2004). As such, the university campus 
can have a direct impact on the behavior of students, staff, and faculty; and, if 
the campus is well embedded into the city, can even influence the behavior of 
citizens, planning practice, and urban governance processes (Robinson et al., 
2011) . However, sustainable campus development should not solely be an activity 
of facility management and administration; campuses should rather serve as 
real-world laboratories where research, teaching, and operations meet, and are 
integrated to foster and test sustainability innovation, engage in transformative 
research, and utilize the direct environment for place-based learning activities. 

http:http://www.leuphana.de


408 Daniel]. Lang and Amim Wiek 

2 Incentivizing and rewarding innovative teaching activities less than research 
excellence; 

3 Offering fewer career Options to young researchers specialized in inter- and 
transdisciplinary sustainabüicy research than to graduates from disciplinary 
programs. 

These barriers should, however, not be used as an excuse for half-hearted 
engagement in irrtemal transformation processes or for sustainability becoming 
"something of a luxury good in higher education" (Stafford, 2011: 355). ln 
contrast, universities should aim to become incubators of change in the science 
system and, most importantly, prominent actors in collaboratively enabling the 
required societal sustainability transitions. As indicated by Leuphana Univers ity of 
Lüneburg and Arizona State University, this requires commitment and leadership 
by the university as well as by researchers, students, and staff. This commitment 
must go beyond non-binding declarations and isolated individual activities, and 
calls for resources and accountability. SustainabÜity initiatives have started to 
emerge at universities worldwide, representing a broad diversity of approaches 
and pathways. Utilizing this diversity in university networks nationally and 
internationally seems to be a crucial step forward. 

With regard to limited i:esources and experiences, increasing efforts need to 
go into collaborative arrangements and creating initiatives that are transferable 
and robust in different institutional Settings (Adomssent et al., 2007). To this 
end, monitaring of processes and effects as weil as continuous adaptation and 
improvement is critical to generalizing insights and making them accessible to 
internal and external transformative processes. A key element of these monitaring 
and adaptation processes is the documentation of how sustainabüity sküls are 
being used in professional practice (Hansmann et al., 2010). This would support 
a continuous co-evolution of sust ainab ility programs and professional practice in 
productive tension between established and new practices. As outlined elsewhere: 
"Both sides wou ld benefi.t. Sustainability practitioners would b e party to evolving 
ideas in academia, and students and faculty would understand better what 
competencies are necessary in practice" (Wiek et al. , 201lb: 11). 
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