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Executive Summary
The focus of this White Paper is on infrastructure and communities. More specifically, we
look at the critical role that ‘sustainable communities’ can play in achieving long-term climate
change mitigation and adaptation goals, and the short- to medium-term actions needed to
ensure that this potential is realized. By addressing climate change adaptation and mitigation
through the pursuit of a fundamentally sustainable development pathway, we encourage an
integrated approach that considers not only emissions reductions and climate change adaptation, but also the underlying drivers of unsustainable patterns of development.
Communities lie at the very heart of our everyday lives. Their networks of built structures,
institutions and behaviours have a powerful influence on how we collectively use energy and,
in turn, how we both influence and respond to climate change. Changes in land-use, density, urban form and transportation, energy and water infrastructure, therefore, are essential
mitigation strategies that can contribute to significant, long-term greenhouse gas reductions.
Just as important as these structural changes are changes in how people think about and
use energy, both with respect to individual energy use and also with regard to the level of
acceptance by individuals of the policies and measures required to achieve collective energy
savings.
To better understand how sustainable communities are intricately linked to climate change
mitigation and adaptation choices, we describe the characteristics of sustainable communities of all sizes in British Columbia in the decades ahead. These include densification, mixed
land use, a net-zero energy system, and a diverse local economy. In addition, the sustainable
community is the site of integrated local-level adaptation and mitigation actions that are
critical to the arenas of governance, decision-making, and behavioural change. In short, the
scenario described here demonstrates how climate change adaptation and mitigation are the
favourable outcomes of deeply sustainable communities.
The accumulated changes needed to transform today’s carbon intensive communities into
the low-carbon sustainable communities of the coming decades are undoubtedly enormous.
The major effect of these actions, and their parallel positive outcomes on climate change, will
occur in the post-2020 period. Yet, it is essential that they be started now, since fundamental
change in both underlying infrastructure and in human attitudes and behaviours must overcome considerable inertia and time lags. We need to begin now to make the changes that will
give rise to more sustainable and low-carbon development pathways in the future. In order
to get started, we recommend a strategy to steer and coordinate the decisions of governments, markets, local groups and individuals toward favouring low-carbon infrastructures,
institutions, and behaviours so that, over time, the cumulative result of these decisions will
be recognizable as sustainable communities.

1. Climate Change and Sustainable Communities
Greenhouse gas (GHG) emissions are very significantly affected by decisions we make about
how we design our communities and organize human activities. Changes in land-use, transportation, energy and water infrastructure, density and urban form that help reduce emissions are essential to mitigation strategies that aim for significant, long-term GHG reductions because they change the underlying drivers of emissions. Denser urban developments,
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for example, require less energy to heat and cool, and less transportation energy to move
people around (Newman & Jennings 2008; Newman & Kenworthy 1989; Roseland 1998).
They are also associated with lower per capita water consumption and lower waste production (Newman & Jennings 2008; Roseland 1998). When combined with the mitigation
and adaptation measures that will help achieve the province’s shorter-term emission goals,
changes in land-use, density, and urban form offer the potential of achieving much lower
emission futures (BCCAT 2008).
While the most visible sites for climate action in communities are structural, relating to landuse and built form, communities are also critical in shaping values and behaviour. Changes
in how people think about and use energy are likely to be a necessary part of achieving our
long-term climate goals, both with respect to changes in individual energy use and also with
regard to the acceptance of the measures required to achieve collective energy savings relating
to transportation, energy and water infrastructure and policy, such as the development of
locally-based renewable energy sources (BCCAT 2008). In turn, the design of our communities can reinforce the necessary shifts in collective and individual behaviour.
These two areas of climate action—structural change and behaviour change—come together
in complex ways in communities. The energy-related patterns of everyday life take shape
in the midst of networks that have both social and material characteristics (Shove 2003).
For instance, transportation energy requirements, and thus emissions, are increased in
sprawling communities and reduced in denser, more compact communities (Frank & Pivo
1995). This is a result of the increased viability of public transit systems and of increased
use of non-motorized transportation, such as walking and cycling, in compact communities.
Research has shown that the choice of zero-emission transportation options, such as walking
and cycling, is strongly related to supportive physical features of communities (Frumkin et
al 2004; Moudon et al 1997). Thus transportation emissions are linked to both individual
choices and to the structural features of communities. This relationship also has important
implications for the overall health and quality of life within a community (Frumkin et al
2004). In addition, social norms, habits, cultural concepts of space and time, and expectations
take form within these socio-material networks (Davison 2001; Shove 2003; Winner 1986).
Like the structural features of a community, these non-tangibles have important implications
for energy use and the potential for reducing emissions. For instance, the size of homes, which
is directly related to heating and cooling requirements, is significantly influenced by social
norms, building conventions, and expectations of personal space (Wilhite et al 2000).
The concept of a development path helps us make sense of the network of social and material
infrastructures that are at play in communities and that ultimately shape energy use and emissions profiles. The term development path is used to describe the basic socio-economic and
technological trajectories of a jurisdiction. It consists of “a complex array of technological,
economic, social, institutional, cultural, and biophysical characteristics that determines the
interactions between human and natural systems” (Sathaye et al 2007) and forms the context
for energy-related activities. Evidence for the importance of development paths in achieving mitigation goals comes from research into long-term climate mitigation scenarios. That
research indicates that the difference in GHG emissions between alternative development
path scenarios can be as great as that between scenarios with or without climate change mitigation (Fisher et al 2007; Moomaw et al 2001). This suggests that structural and behavioural
changes that support a low emission development path can be as important in reducing emissions as mitigation policy (Swart et al 2004). The combination of transformative change to
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the development path with supporting mitigation measures, such as a carbon tax, is therefore
desirable in attaining a zero emissions future.
There is a strong, iterative relationship between climate change and development. “Specifically, climate change vulnerability and impacts influence prospects for development, and in
turn, the development path not only determines greenhouse gas (GHG) emissions affecting future climate change, but also influences capacities to adapt to and to mitigate climate
change” (Bizikova et al 2007). In effect, the success of climate change mitigation and adaptation strategies relates in important ways to the characteristics of the underlying development
path.
At the local level, this means that climate change mitigation and adaptation can also be used
to help achieve social and economic goals and improve the overall sustainability of communities. For instance, clean energy systems, such as biomass and micro-hydro, can help
create and keep jobs in rural communities. It also implies that climate change goals may be
more effectively achieved by framing the issues in terms of broader sustainable development
goals rather than just in terms of carbon emissions reductions. This makes practical sense
since the issues that a sustainability framework introduces—such as quality of life, resilience,
economic development, and social justice—already align with the concerns and agendas of
many communities. However, we may need to expand, sharpen and re-prioritize the commonly used criteria for sustainable development if we are to achieve challenging, quantified
targets on climate change (eg. BC’s legislated emission reductions by 2020 and 2050); simply
getting “greener” is not enough to get us to those targets and help attain stabilisation of GHG
concentrations (Sheppard and Pond, 2008).
The degree to which communities adopt a sustainability framework will vary from place to
place, as will the priorities and approaches used. There is no standard or model of sustainability that can be applied across the board. Nevertheless, to gain insight into sustainable
communities, we can focus on how common systems—such as water, energy, transportation,
and waste—are configured at the local level. We can also look at specific characteristics, such
as density and land-use patterns, which enable or constrain sustainability. Finally, we can
look at the institutions, planning practices, and collective decision-making processes that
help communities move toward more sustainable futures.
Regardless of the specific approach in any jurisdiction, creating sustainable communities is
a long-range goal. The major effect of these actions, and their parallel positive outcomes on
climate change, will occur in the post-2020 period. Yet, it is essential that they be started
now, since fundamental change in both underlying infrastructure and in human attitudes and
behaviours must overcome considerable inertia and time lags. We need to begin now to make
the changes that will give rise to more sustainable and low-carbon development pathways in
the future (BCCAT 2008).

2. What would sustainable communities in BC look like?
Sustainable community development is the focus of recent research (Roseland 2000; Roseland 2005) and practice (Curran & Leung 2000) that explores an array of community goals
including: quality of life, promotion of continuity and integrity in economic systems, and
simultaneous reduction of community ecological footprints. Sustainable communities will
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be guided by initiatives that combine strategies for sustainable development and responses to
climate change. Regardless of its size, the sustainable community is generally characterized by
densification, mixed land use, sustainable water and transportation systems, a net-zero energy
system, and a diverse local economy. Furthermore, the sustainable community is the site of
integration of local-level adaptation and mitigation actions with development choices in the
arenas of policy formation, decision-making, governance and behaviour change (Wilbanks
and Sathaye 2007) (see Figure 1). To better understand how sustainable communities are
intricately linked to climate change mitigation and adaptation choices, the remainder of this
section adopts a backcasting approach (Robinson, 2003) and describes how a successful sustainable and resilient community might look in British Columbia in the decades ahead. The
intent here is not to predict the most likely future for BC, but to sketch the outlines of what
changes might occur that would improve community sustainability and in so doing respond
effectively to the climate change challenge, including expected climate change impacts. Such
future visions can then serve as the basis for analysis of what policy choices and measures
would be required to move us in the direction of such outcomes.

❚❚ Figure 1. The shift to sustainable communities requires consideration of 1) mitigation strategies, such as increased
alternative transportation corridors (rail, bikes, etc.), zero energy buildings, and district energy systems fuelled by
renewable sources, and 2) adaptation strategie, such as increased permeable surfaces to adapt to increased rainfall
and increased street trees for shading under increased temperatures. (Credit: David Flanders, CALP/DCS, UBC)

2.1 The Low-Emission Community Development Path
Densification and integrated communities
Imagine mixed-use land-use planning that increases density, services, and transportation options
and protects valued industrial lands and ecosystems.
In the high density, mixed-use neighbourhoods of BC’s larger cities and towns, residential and
commercial mixed-use zoning increases community economic development and diversification (DCS 2006; Curran & Leung 2000). This allows people to live and work centrally, with
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access to services, such as shopping and entertainment. Compact design and development
encourage household energy and water conservation (Ewing and Rong 2008) (see Figure 2).
For instance, LEED standards make mandatory household energy and water metering, low
flush toilets, and recycled grey water (Southeast False Creek in Vancouver). Densification
has taken various different forms that reflect local conditions and community character, and
larger suburban areas have been retrofitted for energy efficiency and local services (Pond,
2008).
The main per capita source of GHG emissions at the turn of the 21st century - single-occupant
vehicles - decline as residents begin to live and work within complete communities. Service
jobs are generated from diverse commercial and industrial sectors within each community,
where the majority of residents can obtain secure employment (DCS 2006). When working
outside the community is necessary, employers subsidize transit passes. New communication
technologies change the notion of the “workplace”. Employees are more able to integrate
work/life responsibilities, enabling a greater sense of well-being. A virtual commute to the
office for many workers reduces high-flow commuter traffic on both public transit and roads.
The number of single-occupant vehicles and overall per capita vehicle kilometers are significantly reduced, limiting highway expansion and overall encroachment onto agricultural and
natural lands (Newman 1999).

❚❚ Figure 2. Complete communities in either urban, suburban (above), or rural communities emphasize density, alternative transportation options, increased local services, and public and private energy generation/
conservation. (Credit: Jon Laurenz/David Flanders, CALP/DCS, UBC).

Density and changing social values promote investment in transportation infrastructure
(DCS 2006). Integrated light rail systems combined with broad-reaching hydrogen bus
systems weave a web across urban and suburban communities, making it much easier to
get across town to shop or visit friends and family. People enjoy walking and bicycling in
the summer months, which encourages an active and healthy population (CHER 2008).
In smaller rural and remote communities, community-wide ride-sharing programs are the
primary mode of transport to work and school. Many citizens make use of the high-speed
rail and hydrogen bus lines connecting communities throughout BC (and eventually North
America) (CBC 2007).
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Net-zero energy systems
Imagine local design and planning that closes the waste loop, protects productive lands and ecosystems and where communities run like ecosystems, producing their own energy and reusing
byproducts and waste.
High-density buildings with shared walls and demountable recycled materials are designed
for energy and water conservation (Ewing et al 2007). Each building is required to maximize
its energy-producing potential based on principles of orientation, elevation, and capacity
for solar, wind, and geothermal energy (DCS 2006). Most buildings link into an integrated
community energy system where surplus is sold and deficit is bought (CIRS 2008); surplus
electricity is also used to power electric vehicles (Miller 2006). Residential, commercial, and
industrial energy is recycled in rotations of high and low use. Acting as alternative energy
clusters, neighbourhoods link into an integrated, modular system, which promotes energy
self-reliance (BCCEA 2008). Furthermore, buildings are designed to explicitly consider local
future climate impacts over their lifespan (Murdock, 2008).
This integrated framework supplies energy as a coordinated system, capturing and reusing
transformed energy such as steam and biomass to supply other end-uses (Sheltair 2003). In a
number of communities, industrial plants located near high-density neighbourhoods capture
excess heat and power for use in people’s homes (Ethos 2006).
Collaborative inter-jurisdictional energy planning that includes provincial and local governments, utilities and community energy planning teams fulfills energy requirements throughout the century despite economic changes and an expanding population. Hydroelectricity
developments are made at smaller scales and with early and full consultation of aboriginal
residents and other local interests, to provide local benefits and protect riverine ecosystems
as well as areas of cultural significance for future generations. Forest, biomass, and energy
industries function through comprehensive long-term land use plans to avoid impacts on
watersheds and other ecosystem services that are valuable to the health of communities.
Regional connections between timber and pulp milling sectors are maintained through chip
supply agreements and other measures to optimize harvested forest biomass. The need to
manage for multiple land-use values such as energy production, local economic development,
recreation, spiritual connections, and restoration is also met through these processes.

Diversified local economies
Imagine transformation that supports economic development and diversification in your community, while increasing local self-reliance and responsibility for local resources.
New forms of carbon emissions certification and production valuation internalize the costs of
production and transport of goods, increasing the price of imported goods, and supporting
local economic development (Sheltair 2003). Local economic networks and local innovation
are enhanced through the efficient production and use of goods and services. Farmers’ markets
and small businesses provide a range of goods for residents. Agricultural lands and opportunities for urban farming are utilized for local food and biomass production (Ethos 2006), and
surplus is sold. Rural economies are increasingly based on numerous “value-added” activities
rather than single-industry dependence (Markey et al 2005), and are not solely reliant on
urban demand and supply linkages in the secondary sector. The integrity and sustainability
of such local rural economies is ensured through appropriate intergovernmental cooperation
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and regulation to properly mediate the effects of urban dependency on rural ecological services as well. Impetus for innovative markets is created through corporate social responsibility and performance requirements, such as certification programs for sustainably-harvested
forest products. These requirements allow for increased consumer awareness of commodity
chains, and enforce smaller-scale production economies designed around minimal transport
costs and energy usage.

Adaptation and mitigation strategies
Imagine changes to land use and urban form that support the adaptation and mitigation strategies needed to reduce climate change.
Projected climate change impacts at the regional and community level along with appropriate short- and long-term adaptation and mitigation strategies are integrated into all official
community plans. Comprehensive, long-term and complementary adaptation strategies
build climate change vulnerabilities and projected impacts (such as increased flooding or
sea level rise) into urban design and land-use planning by either integrating resilience into
residential and commercial design (e.g. houses on stilts or floating foundations) or preventing/removing development in vulnerable areas. Furthermore, dense, complete communities
prevent encroachment onto agricultural and natural lands, simultaneously building energy
and food security, and overall community resilience to unpredictable futures. For instance, as
temperature, soil, and water conditions change, crop-shifting, integration of efficient energy
and water technologies, and adaptive infrastructural changes (such as raising dikes) become
community decisions. In all decisions, though, careful attention is paid to the trade-offs that
may arise between mitigation efforts and adaptive responses.

3. Making sustainable communities a reality in BC
3.1 Strategies for Steering the Transition Toward Sustainable Communities
Achieving the vision of sustainable communities described above requires a fundamental
transformation of the development paths that are currently being followed by many communities in British Columbia (Dusyk et al, forthcoming). Many development paths in western
industrialized cities are characterized by heavy dependency on fossil fuels, rapidly diminishing biodiversity, degraded human health, and social inequity (IPCC 2007; United Nations
2008). Urban communities face specific challenges related to low densities, affordability of
property, and transportation, while rural and remote communities face issues linked to their
capacity to offer adequate employment, public transit, and social services to residents. Singleindustry development paths in many rural and remote communities have led to vulnerability
in the face of climate-related changes and economic challenges (Davidson et al 2003), illustrating the degree to which industry, community, and ecological sustainability are linked
(Ostry 1999). In contrast, a sustainable development path is one in which climate change
goals and broader development priorities are explicitly targeted and attained simultaneously
(Robinson & Herbert 2001; Swart et al 2003).
A development path approach to sustainable communities helps to illustrate the synergies
between climate change goals and development priorities. For example, the key elements of
Sustainable Communities
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density, transportation infrastructure, water and energy systems, land use, and urban form
are planned with changing global and local conditions in mind (Bizikova et al; Sheppard &
Shaw 2007; Sheppard and Pond 2008). Taken together, comprehensive planning for reduction of greenhouse gas emissions, and adaptations to changing local and global conditions,
in the context of explicit consideration of the development of community social, economic,
and environmental systems, ensures that all development decisions are non-contradictory
and, where possible, mutually reinforcing, increasing the resilience of a community over time.
In British Columbia, comprehensive planning at the municipal level is particularly critical,
because just less than half of the province’s total emissions are under the control of municipal
governments (Miller et al 2008). The challenge is that the transformative actions to prevent
and reduce greenhouse gas emissions in these communities must address elements such as
urban form, energy systems, and local economic development, which are not subject to change
by individuals, but instead are the result of collective decision-making. Traditionally, efforts
to alter political or behavioural outcomes focused on two core approaches: influencing policy
through the provision of analysis and advice, and influencing the behaviour of individuals
through public education campaigns (Robinson, forthcoming). It is unlikely, however, that
these approaches on their own will stimulate the pervasive and integrated responses that are
required for communities to transform unsustainable patterns of development to sustainable
ones. The intervention tool-kit, therefore, needs to extend beyond incremental policy recommendations and the individual actions of well-intentioned citizens. To achieve our vision
of sustainable communities, we must re-structure the ways in which we conduct business,
govern our cities and regions, and reinforce individual and collective behaviour change.

3.2 Barriers to Change
In order to pursue an integrated sustainability mandate, barriers to action at the local level
must be identified and addressed. These barriers fall into three broad categories: institutional
issues that are internal to municipal governance organizations; institutions that are external
to municipal governance such as other levels of government and markets; and individual
values, perceptions and behaviour.
Municipal institutions: Barriers to action on sustainability are present in many governance institutions at the local level. For instance, sustainability is a far-reaching and deeply integrative
goal, which requires the insights of practitioners and experts from a wide variety of disciplines. However, organizational cultures built around disciplinary thinking often discourage
collaboration between individuals from various municipal departments, thereby undermining successful action on sustainability (Kok et al 2000). Related to the issue of organizational
culture is the question of where responsibility for sustainability efforts resides within the
organizational hierarchy of a municipal government. Although no single approach will be
suitable for all communities, it is often the case that climate change and sustainability are
more effectively tackled when the weight of a high level office (such as that of the city manager) is behind action on these issues (Betsill 2001). Unfortunately, however, sustainability
is all too often relegated to a branch of municipal organizations that has little authority, and
is not yet strongly connected to routine planning mechanisms. Strong political leadership
that provides a clear policy directive is yet another internal institutional issue that will enable
action at the local level. The challenge, however, is for politicians to overcome the shortterm planning horizons of local policymaking that may be perceived to conflict directly with
the long-term implications of climate change (Wilson 2006). Finally, recent research has
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shown that efforts to design integrated climate change adaptation and mitigation measures
are strongly constrained by knowledge limitations (Wilbanks et al 2003). Especially in rural,
remote and indigenous communities, it can be difficult to attract and retain the technical
skills, capital, and staffing levels required for innovation, even though these communities
typically have higher vulnerability to the impacts of climate-related change (Adger 2003;
Schneider et al 2007).
Inter-jurisdictional and private sector issues: Policies adopted at the regional, provincial, and federal level are often deeply inconsistent with sustainability and climate change priorities at the
local level. In addition to the potential for contradictory inter-jurisdictional decision-making,
many crucial legislative or regulatory powers do not fall within the domain of municipalities. A critical ingredient of local sustainability, therefore, is the competency and power of
local authorities to both plan effectively within their own boundaries and reach beyond these
boundaries to develop consistent and integrated responses. At the same time, municipalities
need also to eliminate inconsistencies in their own policies, eg. reducing GHG emissions and
permitting high-energy consumption building styles.
While governments are responsible for ensuring that the strategies, priorities and rules for
achieving sustainable communities are consistent with one another, it is ultimately the private
sector that will deliver many of the products and services needed to make sustainable communities a reality (Robinson, forthcoming). However, a major obstacle for both existing and
yet-to-be invented sustainable solutions lies in the lack of a dynamic market for these types
of technologies and practices. A dynamic market is one that is not only ‘pulled’ by positive
changes in institutions, values and behaviours, but also ‘pushed’ by private sector interests
who see opportunities for competitive returns-on-investment through the innovation and
diffusion of novel products and services. A ‘push’ market without an equally strong ‘pull’ one
means that, even if we develop the demand needed for implementing sustainable solutions
for communities, the solutions themselves may still take years before they are made viable.
Individual values and behaviour: In addition to the institutional barriers discussed thus far, achieving sustainable communities will also be strongly influenced by the values, perceptions and
behaviours of individuals. Transformative change requires a significant shift in social values
and may require short-term trade-offs. While trade-offs such as reduced residential space due
to increased density, or the lack of convenience and autonomy with regard to vehicle travel,
are often presented as negative, there are examples of how these aspects have contributed to a
new generation of healthy, vibrant, complete and resilient communities (such as the BedZed
residential development in the United Kingdom, and the town of Malmö, Sweden). Altering
the development path will require adjustment but, over time, may lead to more desirable
behaviour change (Moser & Dilling 2007).
Although many efforts to change individual behaviour focus almost exclusively on first
changing values, recent research has demonstrated that behaviour is the outcome of a combination of attitudinal factors (such as values, social norms, and beliefs) and contextual forces,
personal capabilities, and routines (Stern 2000). Behaviour is also structured by the material
and technological characteristics of communities. This means that in to order achieve a more
sustainable development path, policy-makers need to do more than simply provide individuals with information that tries to influence their attitudes. They need to work with citizens
in order to create urban infrastructure, institutions, and participatory design and decisionmaking processes that support more sustainable practices on an individual and collective
level, while acknowledging deeply-held local concerns and the uniqueness of each commuSustainable Communities
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nity. There is evidence that novel visioning and design charrette processes, for example, can
help to overcome awareness and acceptability barriers (Sheppard et al, 2008).
In addition to the institutional and behavioural barriers discussed so far, it is also important
to recognize that there is significant inertia in the materiality of communities. “[D]espite the
fact that cities are considered to be dynamic and flexible spaces, numerous examples illustrate that it is very difficult to radically alter a city’s design: once in place, urban structures
become fixed, obdurate” (Hommels 2005). Buildings, roads, sewer systems, energy and communication networks may endure for decades or, in some cases, centuries. This is not to say
that change is impossible or even improbable. Despite their longevity and inertia, there is
flexibility in how networks are arranged and managed (van Vliet et al 2005). However, in
order to create more sustainable communities, long-range planning must account for the
interconnectedness of urban infrastructure. It is rare for infrastructure to be constructed
from the ground up. Rather, components are replaced and upgraded piece by piece, usually
as they reach the end of their lifespan. Because of the slow and incremental turnover, it is
necessary to begin transitioning to more sustainable infrastructure now. At the same time,
long-range planning is essential to ensure that upgrades increase the flexibility of the system
and the interchangeability of its components so as not to impede change down the road. For
instance, buildings can be designed to accommodate green-roofs and grey-water systems even
if they are not planned for the immediate future, providing resilience with regard to projected
changes to extreme precipitation and increased summer temperatures.

4. Action Items for Initiating Sustainable Communities
Steering the transition toward sustainable communities in British Columbia will undoubtedly be a highly complex and at times uncertain journey. Despite these challenges, action
in a number of areas can be carried out in the short- to medium-term to help overcome the
numerous barriers this transition faces and to begin building the infrastructure needed to
support sustainable communities as rapidly as possible:
First, nurturing collaboration, innovation, and inclusion among municipal departments will
contribute to an enabling organizational culture in municipalities. To counteract the establishment of organizational silos, it is imperative that hiring practices and job descriptions
reflect the importance of inter-disciplinary modes of thinking. Equally important, however,
is designating a central and high-profile organizational home for climate change and sustainability issues that institutionalizes strong inter-divisional collaboration and allows for
sustainability and the use of climate information to be embedded in the day-to-day actions
of the municipality as a whole.
Second, a reorganized regulatory regime needs to deliver clear rules and incentives for sustainable development, particularly on issues of urban sprawl and carbon-dependent building forms. It also must be coordinated between levels of governance, and must offer greater
affordability, participation, and higher quality of life in order to be successful (Alexander &
Tomalty 2002). Finally, priorities (e.g. community transit in rural areas) and consensus on
actions across organizations need to be aided by tools such as criteria setting and indicators
(Patrick & Roseland, 2005).
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Third, federal and provincial funding exists to support infrastructure improvement and
development for local governments. This funding can be used to structure communities
around principles of sustainable land use, density, and built form that allow for planned
growth and energy efficiency. However, inter-governmental funding must be directly linked
to measurable performance targets in each community (BCCAT 2008) and stakeholders
must be included in integrated assessments at the community scale (Ruth & Coelho 2007).
Fourth, an intentional shift towards a more sustainable development path in communities
requires integrated and ambitious targets, facilitated by frequent opportunities for coursecorrection and social learning. While sustainability will look different in every community,
and is dependent on whether it is urban, suburban, or rural, there are some defining and
transferable characteristics that determine whether a community is meeting its present needs
without impinging on the needs of future generations. Our understanding of what is considered sustainable changes over time as socio-economic systems, human values and climate
conditions themselves change. It is therefore important for pathways to sustainability (in the
form of policies, initiatives, or comprehensive planning) to be re-evaluated on a regular basis
in order to better understand long-term strategies to adapt and to identify potential trade-offs
and contradictory incentive structures. Sustainability scenarios, compelling 3D visualization
tools, criteria and indicators, and multi-stakeholder participation can be utilized to: build
capacity; design integrated policy solutions; reveal values and attitudes; build awareness; and
enhance collaboration among various departments, disciplines, and stakeholders (Sheppard
2005a; b).
Fifth, action is needed to ensure that the commercialization of sustainable technologies
and procedures continues to take place at least at the level of specialized technological (e.g.,
hydrogen buses and LEED building certification) or geographic niches while more wide-scale
demand continues to grow (Loorbach 2007). The private sector plays a critical role in stimulating demand for new solutions through marketing budgets and consumer engagement. In
addition, regions and nations have distinct factor endowments that give them distinct geographic or historic advantages. Solutions to specific problems in BC will be delivered most
effectively through a diffuse network of innovation, recruitment or imitation distributed
globally but oriented to local challenges. Rather than reinventing solutions, it may be more
effective to leverage global innovation systems to meet local needs. Conversely, innovations
that leverage BC’s factor endowments will need to focus on solutions for global markets.
Local challenges may require engagement with distant centres of innovation, and local innovation capacity may be best served by focusing on more distant markets. For instance, the
primary market for large-scale biomass energy systems for heat and power may be in regions
with much higher intensities of greenhouse gas emissions than British Columbia.
Sixth, innovation within British Columbia needs to be more strategically leveraged by the
province. Ranked according to the production of high quality research outputs, Canada’s
universities are among the top three in the world (OECD 2005). While leading universities
such as UBC have ratios of commercialization comparable to the top US universities, it
has been recognized that there is still a knowledge translation gap that limits our potential
(Gannon 2002, 2003). The Province of BC must continue to develop a stronger culture of
innovation building on the work of the Premier’s Technology Council. Leading jurisdictions
globally, such as Finland and Sweden invest three times as much as British Columbia in
Research and Development (DTI). More importantly, OECD research has demonstrated
that, in innovation-rich jurisdictions, more of the investment into R&D comes from the
private sector than the public sector (OECD 2005). Finally, successful innovation requires
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new intermediaries that filter candidate technologies and provide support in the early stages
of commercialization. It may be useful to engage expertise in innovation and entrepreneurship in the Province’s business schools to support these efforts.
Seventh, demand markets for the products and services used in sustainable communities
need to be created. In order to generate demand for more transformative technologies
and practices, the full-costing of carbon emissions needs to be escalated and accelerated in
the province. Moving beyond a pricing strategy, more stringent carbon and energy zoning
requirements and codes and standards need to be put in place for districts, buildings, vehicles,
and equipment (BCCAT 2008).
Eighth, individuals must be provided with information about climate change and sustainability that is locally-relevant, practical, and empowering. Information alone, however, will be
insufficient to stimulate significant behaviour change in individuals (Kollmuss and Agyeman
2002). This must be paired with meaningful opportunities to participate in collective decision-making ( Jones and Burgess 2005) and to help shape the social and material infrastructure that makes more sustainable practices possible and desirable, coupled with appropriate
reinforcement that supports such change (Green and Kreuter, 2005). For example, cycling
advisory committees, as well as supportive physical infrastructure, create opportunities for
citizens to build a cycling culture. When coupled with the incentives provided by higher
energy prices, such opportunities can lead to sustained processes of change. There is also the
need to encourage more “bottom-up” community action groups and to engage less easily
reached sectors of the community (eg. youth) through innovative media and online engagement mechanisms, through research to evaluate the effectiveness of these methods.
Ninth, expansion of public transit infrastructure, as well as increased incentives for walking
and cycling, are crucial to the reduction of per capita vehicle emissions (CHER 2008). The
creation and improvement of infrastructure for non-automobile based transport, should be
a component of plans that curtail emissions and encourage healthier communities (CHER
2008; ORTEE, 1995).
Tenth, complete communities are places where built form, energy generation and use, and
food production are integrated (Condon 2008; Miller et al 2008; Sheppard and Pond 2008).
The total integration of buildings and neighbourhoods into self-reliant community energy
clusters requires extensive technological and knowledge capacity development. There is a
critical need for tools and models to spatialize and aggregate/disaggregate carbon emissions
beyond the current level of community-wide inventories in BC, in order to more accurately
project future carbon emissions of development pathways in relation to the targets. At the
same time, the urgency of capacity-building calls for much greater emphasis on and encouragement of universities and other centres of expertise to carry out extension activities and
collaborative applied research, to test and disseminate improved planning and engagement
processes.
Eleventh, long-range planning must account for the long lifespan and physical inertia of
urban infrastructure. In addition, changing geophysical conditions, due to climate change,
means that long-range planning must not only integrate adaptability into its designs, but also
take into account early in the planning process a more dynamic natural system than we have
traditionally experienced (Rodenhuis et al 2007, 132). Given the anticipated increasing rate
of change, an important element of this planning needs to be improved scenario forecast14	Sustainable Communities

ing in order to understand how infrastructure’s underlying geophysical conditions will likely
change over the course of its lifespan.
The eleven key areas for research and action listed above apply to all communities in British Columbia, but should be implemented through a differentiation of community type
and context. In particular, rural, remote, and indigenous communities face unique issues of
capacity and exposure to climate-related change due to their development paths (Davidson,
Williamson & Parkins 2003; Larsson 2003). Research is only beginning to recognize the
inter-relationships between climate change and other types of changes in rural communities,
such as restructuring (CCIAP 2007). For example, provision of inter-governmental funding with measurable targets may play a significant role for smaller communities that wish
to develop new energy infrastructure. In addition, specific climate change adaptation and
mitigation strategies are needed in all communities in order to plan and be resilient over the
long term, while at the same time sustainable community objectives must integrate long-term
community risk and vulnerability planning.

5. Key Directions for Future Research
Future research must investigate the means by which institutional and behavioural path
dependency can be overcome in order to establish a new development path that will give
rise to the sustainable communities described above. In particular, the following are critical
directions for future research:
❚❚ Further exploration of how local institutions and governance systems may inhibit
or accelerate the transition towards sustainable communities;
❚❚ The development of increasingly sophisticated projections of future biophysical
conditions, sustainability scenarios, backcasting methods, and visioning techniques;
❚❚ Synthesis and dissemination of important lessons learned by communities as they
experiment with innovative new strategies for achieving sustainability;
❚❚ Enhanced inquiry into the ways in which markets can be harnessed to commercialize and effectively diffuse sustainable technologies and procedures;
❚❚ Integrated analyses of how to best increase the flexibility and interchangeability
of urban networks, so that we can build enduring infrastructure that does not
constrain our ability to adapt and to enhance sustainability in the future.
Research and action into sustainable development patterns and pathways is directly relevant
to the needs of communities across the province, and British Columbia is well-placed to
become a world leader in issue-driven, integrated sustainability research and action. This
approach has the potential to establish British Columbia as a contributor to global mitigation
efforts while enhancing the quality of life of residents in the province.
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