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1. The Challenge and the Opportunity 
 
Sustainability is a growing priority for universities all over the world. Many 
universities are developing strong operational sustainability goals and targets, 
and giving increasing emphasis to teaching and research on sustainability 
issues. Yet few have committed at the corporate level to integrating academic 
and operational sustainability in the context of treating their campus as a living 
laboratory of sustainable practice, research and teaching. The purpose of this 
chapter is to provide a description of an attempt at The University of British 
Columbia (UBC) to implement the living laboratory concept at a deep level. 
 
At UBC, we conceive of sustainability as the emergent property of a societal 
conversation about the kind of world we want to live in, informed by an 
understanding of the ecological, social and economic consequences of our 
individual and collective actions (Robinson, 2004). We build the case for 
sustainability because we believe it is necessary—the consequences of 
unsustainability are devastating—, it is the right thing to do ethically and in terms 
of distributive justice, and it is desirable in itself, offering the possibility of a better 
life for people and the planet, and major opportunities for the university to fulfill its 
societal mandate for teaching and research in productive and innovative ways. 
 
If we take sustainability seriously, the magnitude of required change is great. The 
size of the resultant challenge has given rise to a prevalent narrative about 
sustainability: one based on ideas about constraints, limits, and damage 
mitigation. The associated agenda is one of doing less damage, reducing 
negative impacts, and utilizing an approach based on cutting back or sacrifice. It 
is not a particularly motivating approach.   
 
At The University of British Columbia (UBC) we are interested in exploring a 
different approach, one which we call regenerative sustainability. This can be 
expressed in the form of a question: To what degree can human activity actually 
improve both environmental conditions and human quality of life?1 To the extent 
that our actions can be regenerative in this way, then the agenda shifts from 

                                                        
1 The idea of striving for human activities that are net positive in environmental terms was 
prominently articulated in Cradle to Cradle  (McDonough & Braungart, 2002). We add to this 
formulation the idea that such activity should also be net positive in human terms. 
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constraints and limits to opportunity and the achievement of net positive results. 
The goal is not to minimize such human activity but to direct it in positive ways.2 
 
The concept of regenerative sustainability is framed as a question for a reason. 
We do not know whether, or what kinds of, human activities can truly be 
regenerative. Buildings? Industrial processes? Transportation systems? Cities? 
And over what temporal scales, and within what system boundaries? The 
challenges of sustainability that give rise to the discourse of limits and constraints 
are real and urgent and it is not enough to simply posit regenerative approaches. 
They must be articulated, implemented and evaluated.  
 
That, surely, is the role universities should play: the careful elucidation and 
analysis of what is meant by regenerative activity and whether, when and how it 
can be achieved. This is an important research agenda, with significant 
implications beyond the campus.  
 
That is the context for the work of the UBC Sustainability Initiative (USI), created 
in January 2010. The goal of the USI is to integrate operational and academic 
sustainability deeply across the university, and make the UBC campus available 
as a kind of societal test-bed, where we work with partners from the private, 
public and non-governmental organization (NGO) sectors to prove out the 
technical, economic and behavioural aspects of sustainability in the simpler 
institutional environment of a single campus. 
 
Many universities have a set of characteristics that make them uniquely qualified 
to serve in this role for society:  

 In many jurisdictions, universities are single owner-occupiers of significant 
capital stock, with their own buildings and energy, water and waste 
systems (in UBC‘s case, the Vancouver campus is about 400 hectares 
with about 1.5 million square metres of usable space in about 400 
buildings);  

 Universities are (in many cases) public institutions that can be a little more 
forgiving on pay-backs, and long-sighted on returns;  

 Universities educate; and  

 Universities conduct research.  
 
No other societal institution has this mix of capabilities. As a result, universities 
that have these characteristics have not just a responsibility, but also significant 
academic and operational opportunity, to be at the forefront of the sustainability 
transition--to practice sustainability operationally at a scale of great interest to 
cities around the world; to do research on the technical, economic, social and 

                                                        
2 For a discussion of the regenerative approach as applied to the design of buildings and 
neighbourhoods, and its difference from the discourse on limits, see the recent special issue of 
Building Research and Information on regenerative design and development (v.40, #1, 2012), 
especially (Cole, 2012) 
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institutional challenges involved in achieving operational sustainability; and to 
train students in sustainability skills they can take out into the world. 
 
There will most certainly be roadblocks and failures along the way. But that is 
one reason universities are natural homes for such experiments. There exists a 
significant opportunity for the post-secondary sector to act on the opportunity to 
become a societal test-bed for sustainability, and in that way to contribute directly 
to the significant transitions required to reach a sustainable future. 
 
2. The Context: Achieving Transformative Institutional Change 
 
Fulfilling the goals of becoming a living laboratory in pursuit of regenerative 
sustainability implies major institutional and cultural change for universities. It is 
useful to think about this process as something that takes place within a dynamic 
set of interactions that exist within and in relation to a broad and flexible set of 
actors, structures and transition levels.  
 
As indicated in this book‘s introductory chapter, transition theory refers to the 
collection of vertically oriented structures that exist in relation to experimental 
niches as the niche‘s regime and landscape (Frank W. Geels, 2004; Frank. W. 
Geels & Schot, 2007; Frank W. Geels & Schot, 2010). According to this theory, 
changes that take place at the landscape level begin a search for new ways of 
performing different societal functions (e.g., mobility, shelter, nourishment) that 
are more in line with the changed landscape than the existing regime. These 
‗new ways‘ are developed in niches that exist outside of the regime; eventually 
the niche tries to replace the existing regime or become absorbed by it.  
 
Transition theory is a very useful way to think about the dynamics and patterns of 
transformational change, because it focuses attention on the complex array of 
institutional and cultural factors at play in such transitions. To date however, 
there has been little discussion in this literature about the transmutability of 
niches, regimes, and even landscapes. That is, from one perspective an 
arrangement of technologies, institutions and organizations might be considered 
a regime, while from a different point of view the exact same arrangement could 
be considered a niche (Loorbach, 2007).  
 
For example, we could take the perspective that a university that organizes itself 
as a transdisciplinary living laboratory is a niche relative to the web of higher 
level educational polices in which the university exists, as well as the 
conventional academic paradigm that sees universities as sites of discipline-
based, controlled experimentation. However, from the perspective of the discrete 
living laboratory experiments that take place within a university, the university no 
longer represents a niche but instead serves as the regime to various 
experimental niches within it. In some regards the university represents the 
landscape (e.g., academic culture) as well. The transmutability of levels matters 
because if we lock our perception of transitions into a single, spatially-defined 
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three-level perspective, we may fail to recognize how variables that seem to 
enable a transition at one scale may hinder it at other scales, and vice versa.  
 
A crucial aspect of transition theory has to do with the dynamics that take place 
between levels and, to a lesser extent, the dynamics that take place within each 
of the three levels. It is important to look at how niches form, become established 
and eventually scale up their findings, and what is taking place within regimes 
during these periods of transition, other than the tendency of regimes to resist 
change. To date, these internal dynamics have received less attention than is 
warranted, and often the different levels of transition theory are treated more or 
less as black boxes (Smith, Stirling, & Berkhout, 2005; van der Brugge, 2009).  
 
Looking specifically at intentional socio-technical transformations toward 
sustainability, Smith, Stirling and Berkhout (2005) see the issue of change as 
fundamentally a question of power. They suggest that ―[t]he greater the extent to 
which pressures for a particular form of change diverge from the norms and rules 
of the incumbent regime, the more acute become these issues of power‖ (Smith, 
et al., 2005:1497). Building off of Giddens‘ (1979, 1984) structuration theory, Arts 
& Tatenhove define power as:  
 

―…the organisational and discursive capacity of agencies, either 
in competition with one another or jointly, to achieve outcomes in 
social practices, a capacity which is however co-determined by 
the structural power of those social institutions in which these 
agencies are embedded.  

 
This definition speaks to both a vertical and horizontal dimension of power and 
change. The vertical perspective of power reflects the dualistic relationship that 
exists between experimental niches and higher-level landscape and regime 
structures (Arts & Tatenhove, 2004; Giddens, 1979, 1984; Grin, 2010). Not only 
do actors operating in living laboratories try to affect regulatory and political 
change and changes in practice at the regime level, they are themselves affected 
and to a certain extent shaped by existing regulations, politics and every day 
practices. In our experience, the latter relationship is particularly critical to 
establishing and operating a living laboratory. For example, the power to 
establish and build a living laboratory at UBC (as well as the other facets of the 
University‘s sustainability strategy) comes in large part from university-level 
efforts to align the structures of the university with the ideas of sustainability and 
living laboratories.  
 
From a horizontal perspective of power, as per structuration theory, an agent‘s 
organizational and discursive capacities to encourage or inhibit change are 
determined by their ability to effectively use resources and ideas to achieve a 
desired outcome (Arts & Tatenhove, 2004; Giddens, 1979, 1984; Healey, 2006; 
Sewell, 1992).  
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Resources, for their part, consist of two types: ―authoritative resources, which 
derive from the co-ordination of the activity of human agents‖ and allocative or 
material resources, ―which stem from control of material products or of aspects of 
the material world‖. Ideas, meanwhile, reflect the deeper set of ‗codes of 
signification‘ which relate to our constitution of meaning (Giddens, 1984, p. xxvi). 
When integrated over time in relatively stable patterns, these resources and 
ideas are what bind together each level of the multiple-level perspective i.e., 
landscape, regime, and niche.  
 
To be transformative, then, experimental niches must not only provide new ideas 
and frames of reference but must also engage and eventually collaborate with 
actors in arenas that control material and authoritative resources (Healey, 2006). 
In such a way, new structures can emerge which may challenge regime-based 
processes. However, building structures horizontally is not enough to sustain a 
transformation. To endure, transformative innovations must eventually scale up 
vertically to become the routines of organizational processes as well as reflect 
cultural assumptions about appropriate agendas and practices (Healey, 2006). 
 
When these different concepts are brought together, it can be said that a 
transformation is both a horizontal exercise of building, securing, and integrating 
ideas with authoritative and material resource flows, as well as a vertical exercise 
of gaining powerful support through the downward flow of ideas and resources to 
experimental niches, building knowledge and legitimacy, and scaling up these 
innovative arrangements of ideas and resources to regime and landscape levels.  
 
In the sections that follow, we will detail the specific set of actions that led to the 
establishment of UBC as a living laboratory and how this concept is being put 
into practice. Before doing this, it is important to place some of the University‘s 
different initiatives within the forgoing framework  (taking a ―university as regime‖ 
perspective) to demonstrate how the initiatives fit together, reinforce each other 
and ultimately begin to institutionalize the idea of pursuing an ambitious 
sustainability agenda at UBC.  
 
Critical to the success of recent sustainability endeavours at UBC have been 
supportive landscape- and regime-level contexts. At the landscape level, a key to 
success comes from recognizing the supportive environment that already existed 
for sustainability initiatives (such as the strong environmental ethos of Canada‘s 
southwest coast and underlying institutional features of a university that make 
community-scale decision-making, investment, and experimentation more 
straightforward than in a non-university setting) and then linking these to the idea 
of regenerative sustainability.  
 
The regime-level support that exists today, meanwhile, is the result of the 
University‘s nearly 15-years of experiential and strategic interactions with 
sustainability-related initiatives. Past successes (such as the University‘s 
sustainable development policy in 1997 and the completion of one of the largest 



DRAFT – not for quotation or citation  2/19/2012 

6 
 

building energy retrofit programs in Canadian history) were important for building 
the initial stock of authoritative and material resources that supported the idea of 
pursuing sustainability practices at the university scale, thus setting the 
groundwork for advancing the university‘s discourse on regenerative 
sustainability.  
 
However, in order to gain traction, the idea of regenerative sustainability needed 
to be linked to regime-level authoritative and material resources that could put 
the idea into action. The first step to building these resources was to gain the 
support of the University‘s President and executive team. This support was 
central to making sustainability one of the university‘s nine strategic 
commitments. These authoritative commitments to the new regenerative 
sustainability agenda were further enhanced by new provincial greenhouse gas 
policies that, for the first time, put a price on the greenhouse gases emitted by 
the University‘s operations. Even with this support, the breadth and depth of 
UBC‘s new sustainability agenda meant that it was not something that could be 
normalized in a short period of time.  
 
With the landscape- and regime-level structures in place to support the idea, 
work began next on building the authoritative and material resources needed to 
start building the regenerative sustainability agenda at the level where it would be 
tried, tested and adapted over time – the niche level. As was the case with 
building regime-level support, the niche was started by first tying the idea to an 
authoritative plan–a new Sustainability Academic Strategy developed in 2009–
which urged UBC to integrate its academic and operational efforts under two 
themes: Campus as Living Lab and the University as an Agent of Change. The 
University adopted the plan in early 2010.The authoritative and material 
resources needed to carry out the plan began to take form over a relatively short 
period of time.   
 
In order to endure, new institutions, technologies and actor arrangements that 
emerge over the coming years from UBC‘s expanding suite of sustainability 
experiments will need to be scaled-up both within the university and beyond. 
While the long-term success of such measures has yet to unfold, the remainder 
of this chapter will describe the different activities, programs and initiatives being 
undertaken in order to accelerate efforts in this direction. 
 
3. Institutional Innovation 
 
Four significant factors contributed to the establishment and ongoing profile of 
sustainability as a key academic priority at UBC. 
 
The first factor is the University‘s track record. UBC was the first university in 
Canada to adopt a sustainable development policy in 1997 and, a year later, to 
open a campus sustainability office. UBC was a pioneer in the development of 
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green buildings, starting with the Choi Centre in 1996 and, most recently, in 
2011, the Centre for Interactive Research on Sustainability (CIRS).  
 
In 2003, on its Vancouver campus, UBC completed EcoTREK, the largest energy 
and water retrofit program on a Canadian university campus. Through EcoTREK, 
UBC achieved a 27 per cent reduction of non-renewable energy consumption in 
institutional buildings from 2000 levels, and a 48 per cent reduction in potable 
water use. These developments were essential in providing credibility to later 
efforts to develop a Sustainability Academic Strategy. They represented the 
building of knowledge and legitimacy to support the scaling up of sustainability at 
UBC and the associated application of resources to make this possible.  
 
In addition to its operational track record, UBC has a strong academic reputation 
in sustainability research and teaching. When in 2008 the President‘s Office 
asked UBC‘s institutional research office to identify the key areas in which the 
university had a strong academic track record, sustainability emerged as a major 
area of strength. 
 
Reflecting this track record, in August 2011, UBC received a gold rating through 
STARS (Sustainability Tracking, Assessment and Rating System), a campus 
sustainability evaluation tool developed by the Association for the Advancement 
of Sustainability in Higher Education (https://stars.aashe.org/).  
 
The second critical factor is the provincial policy context. In 2008, the Province of 
British Columbia became the first North American jurisdiction to enact 
comprehensive climate action legislation for the province. In addition to an 
escalating carbon tax regime (currently valued at $30 Canadian dollars per tonne 
of CO2 emitted), the Province mandated that all publicly funded institutions in the 
province must become carbon neutral by 2010. To that effect it founded the 
Pacific Carbon Trust, designed to collect funds generated through mandatory 
carbon offsets from public sector organizations in BC with the purpose of 
reinvesting them in green projects and initiatives.  
 
As a public institution in BC, UBC is required to maintain an inventory of its 
greenhouse gas (GHG) emissions, demonstrate how they are being reduced, 
and offset any remaining GHG emissions. UBC‘s Vancouver campus is 
responsible for roughly 60,000 tonnes of CO2 per year, 90 per cent of which 
come from UBC‘s district energy system based on medium-pressure steam 
generated by natural-gas-fired boilers. UBC‘s annual carbon tax and mandatory 
offset liabilities amount to $3 million Canadian dollars per year, a strong financial 
incentive to get off fossil fuels and invest in greener and more efficient 
technologies.   
 
The third critical factor is leadership. UBC‘s strategic plan ―Place and Promise‖ 
explicitly expresses a commitment to create ―an exceptional learning 
environment‖ that ―advances a civil and sustainable society‖. It contains a 

https://stars.aashe.org/
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number of concrete commitments to act. Place and Promise has nine mid-level 
strategies of which sustainability is one. UBC‘s current President, Professor 
Stephen Toope, and his executive team are fully invested in sustainability, to the 
point that it is now a consideration in every key campus infrastructure and 
operational decision made on campus.  
 
The fourth and final contextual factor is the existence of a strong societal or 
cultural interest in sustainability in British Columbia. For example, over the past 
decade, UBC recruiters testify that prospective students spontaneously mention 
sustainability when asked what they are interested in studying at UBC. 
 
In 2009, UBC underwent a consultative process that resulted in the development 
of a Sustainability Academic Strategy (SAS) for the campus.  
 
The SAS recognized that sustainability is at once a societal imperative and a 
topic of growing interest to students, faculty, staff and UBC‘s partners in the 
community. In this context the University has defined sustainability not as a 
prescribed set of outcomes, but as the emergent property of a societal 
conversation about what kind of world we want to live in, informed by some 
understanding of the ecological, social and economic consequences of different 
courses of action. Sustainability is thus a highly normative and political concept, 
though deeply informed by scholarship on the interaction of human societies and 
the environment around them. Universities should be a major locus for 
discussion and debate on all aspects of sustainability, including resource 
conservation, habitat preservation, climate change, social equity, and economic 
resiliency. The SAS initiative fostered new forms of sustainability learning and 
research, and stimulated collaboration and partnership between UBC and the 
various communities with which it interacts. It created a process through which 
the university community could demonstrate its shared interest in working toward 
a sustainable future.  
 
The SAS proposed that the university first ‗explore‘ the various dimensions of 
sustainability‘ through research, teaching and learning. The challenges of 
sustainability range across disciplines and fields in the humanities, social 
sciences, natural and applied science, and the medical and health fields, and 
thus the exploration of sustainability cuts across traditional academic boundaries. 
It must also involve ongoing discussions and interaction with the various 
communities within which the university exists. 
 
Second, the SAS proposed that the university should ‘exemplify‘ sustainability in 
its operations and related activities both on and off campus. As an institution, the 
university should demonstrate best practices in achieving operational 
sustainability.  
  
In January 2010, in response to recommendations from the SAS initiative, UBC 
President Stephen Toope announced the establishment of the UBC 
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Sustainability Initiative (USI). Charged with integrating operational and academic 
sustainability across UBC‘s Vancouver campus, the USI consists of a central 
management group, a Teaching and Learning office, a Research and 
Partnerships office, and an Operational Management Group. The USI reports to 
a steering committee that is composed of three Vice Presidents (VP Research, 
VP Finance and VP Academic), two Deans, the Principal of the College for 
Interdisciplinary Studies and a student.  
 
The USI is not an operational or academic unit. It does not have teaching or 
research responsibilities, nor does it manage any operational activities. Rather it 
is a horizontal governance initiative that cuts across the vertical governance 
structures (faculties, departments, operating units) that occupy the institutional 
landscape of UBC. Its success depends on the degree to which it can support, 
facilitate and mobilize activities within those various structures. 
 
The USI focuses on two cross-cutting themes: Campus as a Living Laboratory 
(internal focus) and University as Agent of Change in the community (external 
focus). Each of these will be described in more detail in the following sections. 
 
4. Campus as a Living Laboratory 
 
The idea underpinning the living laboratory theme is that the entire UBC campus 
is an experiment in sustainability, a 402-hectare community in which staff, 
students and faculty can test, teach, learn, apply and share the outcomes of their 
inquiries. Living laboratory projects--campus initiatives that combine operational 
needs, partnerships, research, and education components--are niche-level 
manifestations of this idea.  
 
The four cornerstones of the Campus as a Living Laboratory program are:  

1. Integration with UBC‘s core academic mandate (research and teaching);  
2. Partnerships between the University and the private, public and NGO 

sectors;  
3. Sound financial use of UBC‘s infrastructure; and 
4. Opportunity to transfer the knowledge UBC gains into practical, positive 

action applicable to the greater community.  
 
As part of the process of integrating academic and operational sustainability, 
UBC has added faculty members to key operational committees of the University. 
Further, the University views its main operational decisions through a 
‗sustainability lens‘ through which we are developing technical, financial, social 
and environmental criteria that campus infrastructure projects need to meet as 
part of their business case approval process. This means explicitly addressing 
community concerns and social license issues, incorporating externalities into the 
financial models, adhering to stringent frameworks of reference such as the 
Living Building Challenge for the built environment, and implementing rigorous 
impact assessment methodologies such as those based on lifecycle 
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environmental and costing analyses.   Finally, the University is building teaching 
and research around campus infrastructure and operational activities. The goal is 
to examine each operational decision taking place under the living laboratory 
framework with a view to identifying teaching and research opportunities 
associated with the operational activities connected to that decision. 
 
The University‘s actions on the climate change front illustrate the living laboratory 
approach. Operationally, UBC reached its Kyoto targets in 2007, reducing 
greenhouse gas emissions on core academic buildings by six per cent below 
1990 levels, despite a 35 per cent growth in floor space and a 48 per cent growth 
in the number of students. A key component of this achievement was EcoTrek, 
described earlier. In 2010, UBC set the most ambitious climate change goals of 
any of the top 40 universities in the world3. Starting from its 2007 base, UBC will 
reduce greenhouse gas emissions on campus by 33 per cent by 2015, 67 per 
cent by 2020 and 100 per cent by 2050.  
 
To reach the 2015 goals, the UBC Board of Governors approved $150 million in 
four capital projects: the Centre for Interactive Research on Sustainability (CIRS), 
a 72-building continuous optimization project for core academic buildings, a 
biomass gasification co-generation plant, and conversion of UBC‘s district energy 
system from steam to hot water. Each of these projects has a solid business 
case, and UBC is committed to building research and teaching around them. 
From a transitional change perspective, these projects represent a critical inflow 
of material resources that, in addition to their functional and learning roles, will 
help to institutionalize the idea of regenerative sustainability at UBC. If 
successful, the experiential interactions as well as the monitoring and evaluation 
that result from these projects will also lend considerable authority to the idea‘s 
overall legitimacy.  
 
The first capital project, the Centre for Interactive Research on Sustainability 
(CIRS), is designed to be net positive in terms of both its biophysical and human 
impacts. It was conceived to be environmentally net positive in four ways: 
energy, operational carbon, water, and structural carbon. By adding this 60,000 
square-foot building to the campus, UBC will reduce the whole campus‘ energy 
use and carbon emissions, improve the quality of the water flowing through its 
site, and sequester more carbon in the CIRS wood structure than all the carbon 
emitted in construction and in the manufacturing processes of all the materials 
used in the building.  
 
CIRS is also designed to be net positive in human terms, and researchers will be 
measuring productivity, health and happiness of the building inhabitants with a 
goal of improvement in all these areas over time. To the extent that it succeeds in 
achieving these design goals, CIRS will truly be regenerative and offer a model 
for sustainability that is positive rather than ―less bad‖ (www.cirs.ubc.ca).  

                                                        
3 We compared the climate change targets of the top 40 universities according to the Academic 
Ranking of World Universities index - http://www.arwu.org/). 

http://www.cirs.ubc.ca/
http://www.arwu.org/
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The second capital project addresses the degradation over time of campus 
building systems‘ performance and energy efficiency. UBC has embarked on a 
Continuous Optimization program in partnership with the local electricity utility, 
BC Hydro. This program is re-commissioning and recalibrating energy and water 
systems in 72 core buildings and developing processes to avoid future 
degradation of the conservation and adjustment measures implemented. 
 
In 2012, the third capital project, a biomass gasification combined-heat-and-
power plant, will begin operation. The 6 MWth, 2MWe Bioenergy Research and 
Demonstration Project is a partnership between UBC and Nexterra Power 
Systems. It will demonstrate a novel wood waste gasification process and a 
world-first co-generation application utilizing a GE/Jenbacher internal combustion 
engine and electricity generator.  
 
The fourth project, the conversion of UBC‘s district energy system from steam to 
hot water, is one of the largest projects of its kind in North America. This $85 
million project will both save energy relative to its predecessor and be much 
more compatible with the development of renewable energy sources on campus. 
 
These four signature projects (all of which are complete or under construction as 
of early 2012) will allow UBC to achieve its 2015 climate targets. Reaching the 
2020 and 2050 goals will require two critical additional components. First, it will 
necessitate moving beyond a single project approach and developing a fully 
integrated campus-scale smart energy system, one that incorporates water and 
waste into the mix. As a first step in this direction, in partnership with Honeywell, 
UBC is developing an integrated smart electro-mechanical grid based on a pilot 
that is being deployed in a network of 12 core academic buildings.  
 
Second, academic and operational staff are working towards the articulation and 
implementation of a ‗sustainability gradient‘ that institutionalizes the University‘s 
goal of incrementally and sequentially achieving higher levels of sustainability 
performance on each new individual project on campus (including building 
retrofits). This would ensure that all new projects would move up the gradient 
from the current minimum performance standard for all new buildings (LEED 
Gold rating) to a level of performance equivalent to that of CIRS, based on 
regenerative sustainability principles. The key is to build this into the institutional 
rules and processes that govern new capital projects so that such improvement 
is an automatic part of those processes. 
 
While improvements in the efficiency and characteristics of energy, water, waste 
and buildings infrastructure are critical components of sustainability, they are not 
the whole story. If regenerative sustainability is about both environmental and 
human wellbeing, it is necessary to go beyond the technical performance of 
systems to consider the human dimensions of the campus. In that regard, UBC 
has set a goal of converting from a commuter campus to a sustainable 
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community where students, faculty, staff and others can live, work and learn. 
This goal reflects a shift in thinking about experimental niches as a set of 
relatively contained systems within the university, to the broader university 
community as a single experimental niche.  
 
To that end, UBC will be doubling its on-campus population from about 16,000 
residents today to about 30,000 in 2025 (including students and permanent 
residents). The goal is to create a live-work community that, among other things, 
significantly reduces car travel to campus. Already UBC has made substantial 
progress on the transportation front: Since 1997, UBC has tripled transit ridership 
to campus, reduced vehicle trips by about 18 per cent, more than doubled the 
on-campus population, and taken about one-half of its surface parking lots out of 
service and built housing on them.  
 
Operational sustainability on its own, while highly desirable, is only part of the 
living lab concept. A crucial component of the living lab is the opportunity to 
connect operational activities to research and teaching opportunities.  
 
On the research front, UBC is identifying research opportunities around its 
operational projects. Each of the signature projects has a management team, 
with academic participation, that is explicitly looking for research and teaching 
links and faculty connections. In addition, UBC recently established an 
interdisciplinary Sustainable Building Science Program; the first course began in 
September 2011. In CIRS, UBC is developing a significant research program 
around the behavioral aspects of sustainability at the building and community 
scales. CIRS‘s partnership with Modern Green Development from Beijing has 
resulted in a 70,000 square-foot sustainable residential building on campus, and 
a research and demonstration centre to connect with the CIRS research 
program. Linking these research initiatives to the broader living laboratory 
concept, the University‘s physical sustainability projects are beginning to provide 
the material resources around which the network of participants is increased and 
new authoritative knowledge about the idea of regenerative sustainability is 
created. 
 
Regarding curriculum, UBC‘s ambitions go beyond connecting to the operational 
agenda to include transforming the University‘s curriculum with regard to 
sustainability. There are currently 450-plus courses with sustainability content at 
UBC. The objective is to support and extend these courses and create curriculum 
pathways for undergraduate students such that all students, no matter what 
program they are in, can add sustainability to their program, and take up to a 
minor in sustainability. Rather than creating new programs that would be taken 
by a small number of students, or instituting unpopular mandatory courses with 
dubious pedagogical impact, UBC‘s approach is to add sustainability content to 
all programs. Such content will involve discipline-based, theme-based and 
community service-based components. 
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A small group of Teaching and Learning Fellows (UBC faculty who apply to 
become Fellows on a one or two year basis) are working to determine what such 
pathways could be and what sustainability attributes should be common to 
students taking sustainability across the diversity of programs at UBC.  
 
In January 2012, UBC launched a new interdisciplinary Sustainability 101 course 
for first-year students. The intent of such programming is to equip students with 
the competencies and capabilities that enable them to contribute to the co-
creation of a sustainable future. These initial steps represent the university‘s 
teaching and learning sustainability niche. From a transitional change 
perspective, what is particularly interesting about this niche is that to be 
successful it will require considerable support from a very decentralized network 
of faculty and staff who have considerable regime-level control over what is 
ultimately taught at the university. While the niche may be able to generate the 
materials and ideas to support this initiative, moving these forward requires broad 
and deep relationship building with actors who, in most cases, will not be 
intimately involved with the niche.  
 
5. Agent of Change 
 
Implicit in the Campus as a Living Laboratory concept is the idea that the lessons 
learned on campus may have some applicability in the outside world. And indeed 
there are lessons to be learned from sustainability activities elsewhere that may 
be applied on campus. Reflecting the two-way nature of the learning this implies, 
UBC has adopted a second crosscutting theme: Agent of Change. This is 
intended to encompass activities aimed at developing partnerships with 
organizations and sectors in the various communities outside UBC, with a view to 
working together to implement sustainability solutions both on and off campus.  
 
The main activities under the Agent of Change theme have been to identify 
potential partners from the private public and NGO sectors, establish Memoranda 
of Understanding (MOUs) with them that identify areas of synergy between the 
strategic goals of UBC and our partners, and work together to explore these 
goals on-campus and off. In keeping with the Living Lab approach, UBC offers its 
campus to our partners as a kind of sandbox or test-bed, and they in turn act as 
agents for potential commercialization and policy development in their own 
markets or jurisdictions.  
 
Of course all universities engage actively in various ways with external partners. 
However, these relationships have tended to focus on issues such as 
procurement, research support or philanthropy. What differentiates UBC‘s Agent 
of Change approach from such traditional partnership practices is, first, that it is 
the university as a whole entering into such agreements, not individual faculty or 
programs. Second, the emphasis is upon identifying areas of overlap in the 
strategic priorities of the partners, based on the comparative advantage of the 
differential strengths of the partners involved.  
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In general, UBC offers the opportunity to implement and test technologies, 
programs and policies at the neighbourhood scale, which will simultaneously 
contribute to the operational goals of the university, and offer the potential for 
teaching and research, while the partner offers the potential to take such 
technologies, programs or policies into the larger world through processes of 
commercialization (private sector partners), policy development (public sector 
partners) or community engagement (NGO partners). 

 
To date we have signed Memoranda of Understanding (MOUs) with Honeywell, 
BC Hydro, the National Research Council, the City of Vancouver, Modern Green 
Development, and the University Neighbourhoods Association. These MOUs 
commit UBC and their partners to identify areas of common interest in the pursuit 
of sustainability, and work together to implement sustainability policies and 
practices in both jurisdictions.  
 
For example, both the BC Hydro and City of Vancouver MOUs identify integrated 
energy systems as an area of interest. With BC Hydro, UBC is developing a large 
continuous optimization program. With the City, UBC is providing grad students 
to work with the City‘s Greenest City 2020 teams, will be using city supplied 
wood waste to help power the University‘s new biomass gasification plant, and is 
working to identify areas of common interest and mutual learning on topics such 
as district energy. The Modern Green Development partnership involves the 
building of a highly sustainable residential building on campus, the creation of a 
research and development centre in that building to work in partnership with the 
CIRS research program, and the annual placement of UBC students as interns in 
Modern Green‘s headquarters in Beijing. 
 
The Agent of Change approach offers the potential for partnerships that will 
permit mutual learning from campus to community and vice versa, and are based 
on an overlap in the strategic priorities of the partners. In principle, that is a much 
more powerful basis for partnership, and for productive exchange and impact, 
than partnership based on narrower grounds for collaboration. 
 
From a transitional change perspective, these partnerships are key to expanding 
both the material and authoritative resources that flow to, between and from 
UBC‘s sustainability niches. On the material resource side, the partnerships bring 
with them both projects and funding needed to achieve the idea of regenerative 
sustainability. Just as important, on the authoritative resource side, these 
partnerships broaden and deepen the network of actors participating in the 
university‘s sustainability initiative. In so doing, they foster an expansive 
transdisciplinary knowledge base and build legitimacy and trust between the 
university‘s experimental niches and the regimes that these niches ultimately 
hope to influence.  
 
6. Conclusion 
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This paper looks at how UBC is creating the agency to pursue regenerative 
sustainability. The University‘s efforts began by aligning landscape and university 
(regime) social institutions with pursuing the idea of regenerative sustainability in 
an experimental niche. This in turn led to creating and strengthening the niche 
by:  

 gaining access to material resources, and then building material projects 
to embody the idea;  

 using these physical structures as hubs to interact in sustained and 
meaningful ways with a broad and deep transdisciplinary network of actors 
e.g., operational and academic administrators, researchers, educators, 
students, community, government and business partners;  

 adopting an approach whereby each participant brings with them their 
individual authoritative voice to the niche and collectively builds the 
knowledge, legitimacy and trust that ultimately create authority for the 
project in its own right. 

 
Looking forward, the key is how to maintain and build agency and momentum 
and to scale up what is learned and developed in the living laboratory. As a large 
academic institution, UBC is subject to many internal and external pressures and 
the day-to-day priorities of the institution necessarily shift over time, reflecting 
changing conditions. It is important that sustainability be embedded deeply 
enough in the institutional fabric so that it becomes self-perpetuating and not 
dependent on external conditions or particular leadership activities.  
 
To accomplish this will require a combination of successful activities and 
alignment of agendas across a very diverse and complex campus. Significant 
challenges include: 

 maintaining regime support and the flow of authoritative and material flow 
of resources that come with it;  

 steering the ever widening network of actors who are currently involved or 
whose involvement is needed (for example, teaching faculty and staff) to 
move specific components of the idea forward along a cohesive path;  

 handling the complexity of regenerative sustainability at a pace that is 
consistent with the pace of emerging operational, research and teaching 
developments. 

 
With regard to the transmutability of levels introduced in section 2, what we see 
in the UBC context are niches within niches. One example is the set of signature 
projects within a university which itself is viewed as a community-scale 
experiment in sustainability. The success of any niche activity in this situation is 
likely to be at least partly determined by the degree to which it fits in with and 
helps to co-create other such niche activities. Rather than a strict hierarchical 
flow of influence, there exists a tangled web of actors, institutions, technologies, 
and ideas. For actors who see themselves as operating within a university living 
laboratory niche, it is important to remember that, from a different perspective, 
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they are likely a regime to the nested experimental niches that fall within their 
domain.  
 
Moving forward, it is important to consider not only how niches need to be 
structured in order to influence regimes but also how universities as regimes 
need to be structured in order to accommodate the type of innovation and 
adaptive changes that, as niches, they hope to foster.  
 
Understanding who are the actors and what are their roles is an area for further 
research. It is important to understand who is strategically building the structures 
of regenerative sustainability in the University and whether or not similar roles 
are being played at other universities. By understanding these roles, we can 
hopefully see where gaps in support exist for initiatives attempting to become 
established  

A particularly interesting aspect of the UBC experiment in sustainability is that the 
UBC Sustainability Initiative and associated sustainability activities cut 
horizontally across the strongly vertical governance structure of the University. 
Can such an informal and unanchored approach to sustainability governance 
hold all of the pieces together adequately and steer them in a common direction 
when the authority to actually do anything is actually dispersed horizontally 
across all of these separate pieces?  

The answer to this remains to be seen, but it is possible that success on such a 
cross-cutting issue, with so many deep links onto existing academic and 
operational activities, could only be achieved by building a horizontal activity like 
USI, an entity that cannot rely on authoritative power or resource allocation 
capability but, rather, must depend on mobilizing existing activities in ways that 
are new and exciting to those involved, and that deliver significantly on the 
university‘s sustainability goals. 
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