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Abstract

This paper reports on the general findings of the Georgia Basin Futures
Project, a five year collaborative interdisciplinary participatory integrated
assessment project undertaken in the Georgia Basin of Canada from 1999–
2004. Key outcomes are discussed with regard to the development and
use of participatory scenario-generation models and processes, the involve-
ment of stakeholders and partners in such processes, the development of
three urban-scale case studies, the use of such tools and processes in the
classroom, the cognitive and behavioural effects of such activities, and the
value of such processes for policy analysis. Some comments on the impli-
cations of this type of project for interdisciplinary research and project
management are also included.

Keywords:

1 Introduction: Interactive Science and Emer-
gent Understandings

The challenge of achieving a sustainable future is a complex and multi-dimensional
one, which requires a strongly interdisciplinary or transdisciplinary approach
(Becker, 2002; Klein, 2004; Robinson, submitted). Over the past decade a group
of researchers and community partners in the Georgia Basin region on the west
coast of Canada have developed processes and tools that allowed them to engage
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experts and members of the public in the task of identifying potential sustain-
able futures for the region, and considering the implications and concrete policies
that would bring about these futures. This work builds on a long tradition of
futures studies and participatory integrated assessment in the environmental
field (e.g., Rothman & Robinson, 1996; Hisschemöller et al., 2001; Beck et al.,
2002; Berkhout et al., 2002; Beck et al., 2002; Pereira & Quintana, 2002; van
Asselt & Rijkens-Klomp, 2002; Robinson, 2003; Kok et al., 2006; Tansey et al.,
2002).

From the extensive literatures associated with these traditions, and the re-
searchers’ experiences in developing participatory integrated assessment tools
and processes, five strands of work have been identified, which form the basis
of our approach. The first is a concern with undertaking research that in-
tegrates natural and physical science analyses of environmental systems with
social science, health science, and humanities research on the human systems
that interact with the environment. The second is a ‘backcasting’ approach
to futures studies based on identifying the various ways people can work col-
lectively or individually toward bringing about a more sustainable world. We
applied a form of backcasting in which the choice of desirable futures was left
up to the participants in our workshops, who created the scenarios themselves
(Robinson, 2003). The third is a participatory, ‘problem-based’ focus, which
leads to the direct involvement of various community partners, or stakeholders,
in the research process itself. In our work, model design and implementation
was driven by the interests of our stakeholders, rather than by the scientific
literature (VanWynsberghe et al., 2003; Carmichael et al., 2004). The fourth is
a design approach to modelling (Gault et al., 1987) in which key behavioural
relationships are exogenized in order to permit analysis of alternative futures in
terms of feasibility and desirability, rather than likelihood. The fifth is the need
to determine the appropriate temporal and spatial scale of analysis. Although
issues such as sustainability have critical global dimensions, research that is
truly problem-centered, policy-oriented, and connected to users must establish
temporal and spatial scales that are relevant for decision makers.

When taken together, these ideas and approaches suggest that it is useful to
think about sustainability in both substantive and procedural terms. From a
substantive point of view, we view sustainability as requiring the reconciliation of
three imperatives: the ecological imperative to stay within biophysical carrying
capacity, the economic imperative to provide adequate material standards for
all, and the social imperative to provide systems of governance that propagate
the values that people want to live by (Robinson & Tinker, 1997). These char-
acteristics are very general and do not specify in detail the outcomes, policies or
measures required to achieve sustainability in any particular context. Instead
they set a context and direction within which those details can be worked out.
One reason for this is that such details are best explored in participatory pro-
cesses in which alternative outcomes can be explored and options chosen that
reflect the learning involved in such processes. Thus we define sustainability in
procedural terms as the emergent property of a discussion about desired futures
that is informed by some understanding of the ecological, social and economic
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Figure 1: Emergent understanding of sustainability

consequences of alternative courses of action (Robinson, 2004). This means that
the choice about what sustainability means in concrete terms for a given context
and group emerges from a social learning process, where expert knowledge is
combined with public attitudes, preferences and beliefs. Using various tools and
processes, both are tested against an analysis of the consequences and trade-offs
associated with particular course of action, facilitating adjustments to plans as
learning occurs (see Figure 1).

This approach to sustainability underpinned the development of the Georgia
Basin Futures Project (GBFP). The GBFP is a collaborative interdisciplinary
research project that engaged stakeholders in the Georgia Basin region of west-
ern Canada in thinking through the implications of trying to achieve a desirable
future.

2 The Georgia Basin Futures Project

The Georgia Basin Futures Project (GBFP) was a five-year regional partici-
patory integrated assessment exercise that combined public values, preferences
and beliefs with expert knowledge in the production of scenarios for the future
of the area in western Canada known as the Georgia Basin over the next forty
years. The key goals were to:

• increase public involvement in the discourse about issues of sustainability;
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• explore pathways to sustainability in the region, and;

• create a database of public preferences, values, and acceptable and unac-
ceptable trade-offs.

The overall goals of this exercise were to provide a picture of how partici-
pants feel and think about sustainability issues and to evaluate how the use
of computer-based simulation tools affects the beliefs, values, and behaviours of
the users of those tools (Tansey et al., 2002).

Research in the project was undertaken by a core team of about twenty co-
investigators and research collaborators, research staff members, about thirty
graduate students, and several administrative staff members working in con-
junction with sixteen non-governmental organizations, government, and private
sector partners in the community.

Expert analysis of key relationships among the social, ecological, and eco-
nomic systems in the Georgia Basin together with stakeholder-identified key is-
sues guided development of a number of software tools for engaging stakeholders
in sustainability issues. These tools were used in several interactive processes,
including workshops and classroom applications. The effect and effectiveness of
this approach to engaging different publics with interactive software tools were
evaluated.

2.1 Georgia Basin QUEST

The methodological core of the project was the development and use of a Geor-
gia Basin version of the QUEST modeling system1 (Rothman et al., 2002;
Carmichael et al., 2004). QUEST is a computer-based system for scenario gen-
eration and evaluation that was designed to encourage public participation in
thinking about sustainability in a regional context. Through QUEST, users
explore different scenarios for the future in terms of their social, economic, and
environmental characteristics. The goal was to acquaint users with the complex
realities of decision making, specifically the uncertainties involved, the neces-
sary trade-offs, the degree to which local outcomes can be influenced by local
decisions, and the role of subjective values.

Through the adoption of the “feel” and user-friendliness of a computer game,
QUEST scenarios actively involve the user in their creation and evaluation.
To support ease of use and learning, significant emphasis was placed on the
development of the interface through which users explore scenarios.

QUEST includes a dual scale spatial capability, which allows consideration
of how global forces affect local outcomes. At the global scale, four scenarios
are offered, representing different pathways of global development (Raskin et al.,

1The QUEST model developed for the Georgia Basin represents the 3rd generation of
QUEST software. References to QUEST in this paper refer to this generation. A 4th gener-
ation of QUEST, called MetroQuest, has since been further developed by one of the GBFP
partners, Envision Sustainability Tools Inc. It is tailored for municipal use, and has now been
implemented or is currently under construction in ten different Canadian cities and regions.
See www.envisiontools.com.
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1998). Each global scenario gives rise to different regional implications, such as
population growth and regional trade. Reflecting the fact that global choices
are not within the purview of local decision-makers, workshop participants were
typically asked to choose what they considered to be the most likely global sce-
nario. At the regional scale, scenario choices included personal transportation,
the density and location of urban growth, the style of neighborhoods, agricul-
tural trends and practices, forestry practices, economic activity and practices,
water conservation, energy efficiency, government taxation and spending, and
personal choices like diet and consumption practices. The consequences of these
decisions affect human well-being, environmental quality, economic and social
health, and the long-term ability to maintain all these results. In contrast to
the global scale choices, participants were typically asked to choose preferred
(rather than likely) regional options. This allows the rest of the scenario gener-
ation process to follow the backcasting process (Wilson et al., 2006), exploring
the desirability and feasibility of alternative futures. Of course once a desirable
future is chosen it is also possible to change the global scenario choice and see
what the implications are for the regional scenario outcomes.

QUEST does not provide a picture of the most likely future and is not
intended to reflect a detailed understanding of all the complex systems involved.
Instead, it captures broad representations of an integrated system, and helps
users learn about the linkages between choices and possible consequences and
the trade-offs society faces in deciding among available options.

2.2 Community Engagement and Policy Analysis Method-
ologies

A critical element of the project related to the involvement of stakeholders
and community partners in the research process. The project built on the
tradition of participatory integrated assessment modeling (Kasemir et al., 2000;
van Asselt & Rijkens-Klomp, 2002; Tansey et al., 2002) and adopted an approach
that is based on an explicit recognition of the value-laden nature of scientific
analysis and modeling. This translates into a need to incorporate community-
based partners and the interested public directly into the research activities
in two ways. First, by working with partner organizations in the community,
the project has incorporated public values, preferences, and concerns into the
process of model design and implementation (VanWynsberghe et al., 2003).
Second, through an elaborate process of community engagement, the project
has included the interested public in dialogue concerning sustainability and in
the generation of preferred sustainability scenarios using those modeling tools
to support several community engagement exercises: three regional case studies,
expert workshops, classroom use, a large exhibition space at the region’s science
museum for children (Science World), workshops to support cultural model
theory research, and web-based use and collection of information. (Robinson
& Tansey, 2006). Both of these activities supported the ongoing sustainability
efforts of our community, business, and governmental partners.

Three local, subregional case studies were developed at three different scales
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of political community in order to test the feasibility of our tools and methods for
exploring local sustainability scenarios. Case studies hold significant advantages
as a research method that provide a sense of context and a richness of detail that
exceeds virtually every other approach to analysis. (Yin, 2003; Flyvbjerg, 2001;
Mitchell, 1983; Merriam, 1988). In these studies, local municipal or regional
governments collaborated to host workshops, using QUEST to explore regional
sustainability scenarios and to contribute to the development of policies for
sustainability (Savelson et al., 2005). The jurisdictions ranged from an island
community of 3,000 persons to an association of municipalities representing
two million people. Participants included policy makers, technical government
staff, and interested members of the public. The case studies provided data
for conducting a cross-case analysis of possible approaches to community-based
sustainability efforts, discussed later in the paper2.

To support the emphasis on implementation in the case studies, we adopted
a model of facilitated behaviour change from the health promotion community
called the Precede-Proceed model (Green & Kreuter, 1999). This model fo-
cuses on methods for facilitating behavioural or policy-related changes. The
model has been applied to topics including stop-smoking campaigns and breast
cancer screening. We applied Precede-Proceed to the issue of facilitating sus-
tainable behavioural change and policy by embedding a QUEST-supported sce-
nario exploration and policy analysis process into a Precede-Proceed workshop
framework (Savelson et al., 2005). The participants included partner organiza-
tions, and stakeholder groups. Each workshop group developed a desired future
scenario and explored the implementation measures that would be required to
realize that scenario.

A teaching and learning team created a set of curriculum guides and resource
packages to support learning about sustainability, using QUEST. The materials
were applied in several classes and at different grade levels (Rogers, 2003).

During 2001, an interactive video-based version of QUEST was created for
young audiences. The video was used at the local childrens’ science museum
(Science World). Approximately 18,000 people, mostly elementary school stu-
dents, played this version of QUEST between 2001 and 2003, using interactive
touch pads set into the seat arms of the 200-seat theater at the museum.

Another series of workshops was designed and implemented to study the
effects of exploring future scenarios, using QUEST, on individuals’ perceptions
of what sustainability means and self-reported actions toward achieving it. Cul-
tural models or folk theories are widely shared ways of thinking about and or-
ganizing the world and its contents. Individual elements are interconnected and
that they provide a source of explanations and predictions (Kempton & Falk,
2000). Our hypothesis was that GB-QUEST extended this thinking by support-
ing a definition of sustainability as a collective effort to make change. We also
anticipated that differences in beliefs about sustainability were impacted by the
QUEST experience as a function of gender, age, and being born in Canada. The

2A book on the three GBFP case studies is currently being written and is expected to be
published in early 2007.
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‘culture and cognition’ research component set up several processes to test the
impacts of playing QUEST on the mental models of sustainability and on the
propensity or desire to take actions as a result of the learning in the workshops3.
Data was gathered from 188 participants who attended one of 14, four-hour-long
facilitated scenario-building sessions. Each workshop included 10 to15 partici-
pants.

2.3 Other Tools and Engagement Efforts

In addition to GB-QUEST, several interactive software tools were developed in
the GBFP, including the refinement of a personal Climate Change Calculator
and a Sustainability Tools and Resources website for helping community groups
and individuals establish themselves and interact with other groups. In addi-
tion, the GBFP combined forces with a research group at Natural Resources
Canada to develop a prototype of a web-based digital library to facilitate the
integration of natural resource and social science information (Geographic In-
formation System maps, images, and text) into a comprehensive and interactive
information resource to support sustainability research, community-focused de-
cision making, and public consultation activities in the Georgia Basin (Journeay
et al., 2000; Talwar et al., 2001; Harrap et al., 2006). The Georgia Basin Digital
Library (GBDL) was designed to provide a framework for understanding issues
of regional sustainability through an information architecture that integrates
principles of data warehousing, object-oriented data model design, knowledge
representation and community mapping. Concepts of sustainability were repre-
sented in the digital library through the use of semantic networks that connect
individual topics with a distributed network of geographically referenced infor-
mation assets. The premise in developing this complementary suite of interac-
tive learning tools was that individuals and groups need a shared sense of place
and purpose (context and focus) in order to develop a meaningful understanding
of what sustainability might mean for a specific community or region.

3 Key Outcomes of the GBFP

Some of the major findings of the GBFP are discussed here. They are divided
into nine areas:

• the development of scenario-generation models;

• the definition and exploration of sustainable futures;

• the use of our models in participatory processes and the involvement of
stakeholders and partners in such processes;

• the development of three urban-scale case studies;

3The results of the “culture and cognition” work in the GBFP is being published in a
forthcoming paper. Contact the authors for further detail.
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• the cognitive and behavioural effects of such activities;

• the use of such tools and processes in the classroom;

• the value of such processes for policy analysis;

• the development and use of digital library tools; and

• the challenges of managing the research and partnerships in this project.

3.1 Development of modeling tools

The first lesson derived from the model development work on Georgia Basin
QUEST was that the tension between being ‘true to life’ (accurately reflecting
the dynamics the model describes) and ‘fun to use’ (offering an enjoyable and
interesting experience for the user) is a very real one. The natural reflexes
of academic modelers, in our experience, are to endogenize behaviour (i.e., to
predict) and to improve models by adding more complexity. The first of these
reflexes works against a prime objective of our scenario analysis process, which is
to have the user make many of the behavioural decisions so that they can learn
about the consequences of different behaviours, and also so they can explore
futures that may be less likely but nevertheless desirable. The second reflex
works against the need for users to iterate quickly enough through the scenario
creation and evaluation process that they can experience a QUEST session in one
half day or less. Being ‘fun to use’ also requires the distillation and explanation
of complex information into simple, easy to understand formats. This is a
challenge seldom addressed by academic modelers. Expert models are typically
not well suited to distilling complex information into simple formats that may
be communicated to a general audience.

The result of these tensions is that in every case where we had academic
modelers working with us in developing QUEST, we ran into major constraints
on our ability to produce models that were sufficiently general and simple to
be used in the ways intended. The challenge was compounded by the fact that
expert models are typically system-specific and therefore difficult to integrate
from a coding perspective.

For certain sub-models, we resolved this problem using ‘executive summary
modeling’: creating sub-models that summarized some of the key behaviors and
regularities of more complex ‘professional’ models. At a very general level this
approach was satisfactory, but it quickly became apparent that a) not all sub-
models required this approach, and b) procedures had to be customized for each
sub-model that did require such an approach. The result was a very eclectic
approach in which quite different kinds of sub-models were built, connected and
calibrated over a period of several years (see Table 1).

A second lesson concerned the critical role of spatial and temporal scales in
model development. Because we were committed to an approach to modeling
that started from the user’s perspective, QUEST’s spatial and temporal scales
needed to be consistent with the cognitive frame of users. Serendipitously, we
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Table 1: Types of Sub-models in GB-QUEST. Internal models were developed specif-
ically for GB-QUEST; External models rely on parametrisation and simplification
of separate models.
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discovered that a time frame of 40 years, which we had chosen because it was
long enough to allow turnover of most long-lived capital stocks (thus allowing
the scenario to show significant changes in outcomes than would be the case
with a shorter timeline), was also a time frame that was meaningful to most
participants. Workshop participants indicated that one hundred years, on the
other hand, was beyond their time horizon of interest.

A 40 year time scale is very appropriate for certain issues, but inappropriate
for others. Appropriate temporal and spatial scales vary by discipline and issue.
As a spatial example, water conservation policies are determined locally in the
region, but forestry policies are set provincially (at a larger scale). As well, what
constitutes a water issue is different on the coast than it is in a dry, agricultural
part of the region. As a temporal example, transport-related policies may be
enacted and lead to significant outcomes within a decade, but greenhouse gas-
related policies will not significantly affect climate change impacts for several
decades. As a result, although a 40-year time scale is appropriate for many of
the issues addressed within QUEST, it limited what we could say meaningfully
about some critical issues, such as forestry management and climate change
impacts. This raised interesting issues about how to deal with possible outcomes
after the formal scenario time frame.

It was clear that most users of QUEST were most interested in exploring
scenarios at the local scale. At the same time, local possibilities and conse-
quences often depend critically on large scale phenomena, such as global trade,
world oil prices or climate change. As noted above, our approach to this tension
was to build a dual level spatial capability into GB-QUEST, and to differentiate
strongly in how these two levels were presented, and ‘played’. This dual level
approach not only preserves the backcasting orientation of the scenario analysis
process, but it does so in a way that we think helpfully illustrates a central tenet
of complex adaptive systems thinking: systems are hierarchical and choices at
one level become constraints the next level down. Residents of the Georgia Basin
do not get to choose global futures; these futures instead act as constraints on
regional conditions. But at the regional level, much more choice exists. We
believe this is a fruitful way to communicate the linkages between global and
regional futures, and to provide global context for regional choices.

A third lesson concerned balanced representations of sustainability issues.
Because the focus of the GBFP was on sustainable futures, we began with the
intent to model all three legs of the sustainability stool: ecological, economic and
social. However we found it relatively difficult to build sub-models in QUEST
on many of the social issues, such as poverty, equity, and crime, which were of
interest to our partners and stakeholders. In these areas, descriptive information
is abundant and current indicators may exist, but causal relationships are poorly
understood. The result is that GB-QUEST is much stronger in the economic
and environmental areas.

Perhaps the final, most general lesson from our work in building QUEST is
that building an integrated model that addresses a wide variety of economic,
environmental and social issues is a lengthy and expensive process. Altogether,
the work of many colleagues over six or seven years underlay the development
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of a version of GB-QUEST that we could use in workshops4. Many intended
capabilities, such as advanced zooming of spatial maps, were not accomplished.

3.2 How to Define and Explore Sustainability?

Before even getting to the point of taking QUEST out to the community, the
GBFP research team found itself engaged in two major debates concerning how
to accomplish the project’s goals (Robinson & Tansey, 2006). The first debate
concerned whether quantitative modeling, such as that embedded in QUEST,
adds value to or detracts from efforts to explore sustainability through par-
ticipatory processes. Some members of the research team were either deeply
skeptical about the value of such modeling in principle, or concerned about how
much of the budget and effort in the project was devoted to the development
of QUEST relative to developing other more qualitative forms of participatory
process. Those holding these views tended to believe that quantitative mod-
eling was at best a distraction from the important issues that the GBFP was
intended to address, and at worst deeply misleading, since it focused attention
only on those issues easily reducible to such analysis (thus excluding many other
important issues) and also reinforced a kind of technical and technocratic bias
to the project.

This issue raises important questions about the role, status and meaning of
formal models in participatory processes aimed at fostering regional sustainabil-
ity. Underlying these questions are others related to the relationship between
narrative-based approaches to understanding and communicating sustainability
issues and formal modeling approaches. These questions are in turn connected
to deep disciplinary and epistemological divisions among different fields of study.
A strong characteristic of recent global modeling work is the attempt to com-
bine narrative storylines with modeling analysis (Swart et al., 2004) and this
was an explicit goal of the GBFP. However, despite the strong attempts to build
explicitly interpretive and qualitative processes into the GB-QUEST model and
also the processes of using GB-QUEST, this issue was not resolved within the
research team. Interestingly, it seemed less of a concern to our partners and
stakeholders, but this of course does not mean that it is not a real issue5.

The second debate concerned the purpose and possible effects of our model-
ing workshops. As noted above, a key characteristic of the QUEST approach is
that the users themselves create the scenarios and decide what outcomes they
prefer. Several members of the research team were concerned that this meant
that some participants might choose ‘unsustainable’ future scenarios, and that
the research team, or QUEST, was not providing enough guidance as to which
futures were ‘really’ sustainable and which weren’t.

4Based on this learning and much subsequent work, Envision Sustainability Tools is now
able to build a MetroQuest model for virtually any Canadian city in approximately 6 months,
depending on the level of detail and complexity desired. Applications outside Canada are
significantly more expensive in time and money.

5This issue continues to be a major focus of attention in more recent work (Carmichael et
al., 2005). Two PhD students at UBC are now writing dissertations on these issues.
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This issue raises very interesting questions about the relative roles of ‘ex-
pert’ and ‘lay’ understanding in explorations of sustainability. Can stakeholders
choose the ‘wrong’ scenario? Is it up to the research team to provide authorita-
tive judgements as to what is sustainable? How do normative and ethical judge-
ments about sustainability play out relative to technical or scientific judgements
about, say, environmental or social impacts of different choices or policies? The
project team decided that participants would be the judges of whether a scenario
was sustainable, recognizing that the structure of QUEST had a strong influence
upon their judgment. This was consistent with our assertion that sustainability
is an emergent property of a discussion of alternative futures (the workshop)
informed by some understanding of the consequences of different courses of ac-
tion (revealed by the QUEST scenarios and our interpretive commentary), but
it did not fully resolve the issue within the research team.

3.3 Community Engagement Processes

In our initial funding application we focused much attention on the develop-
ment of the GB-QUEST model and relatively less on the design of the processes
in which this tool would be used. As a result, our initial experiences in using
QUEST in workshops were less than satisfactory. Indeed, the first and per-
haps most powerful lesson learned in the GBFP was that just as much time
and thought needs to be given to the design and management of the modeling
workshops as to the model development process itself. Much of the important
learning in the project happened after the GB-QUEST scenario was created, in
the subsequent discussion of how preferred outcomes could actually be imple-
mented.

A second lesson concerned participant perspectives of and desires for in-
formation at a variety of spatial scales. Workshop discussions and comments
indicated clearly that most users of QUEST were interested in exploring sce-
narios at the local scale. At the same time, local possibilities and consequences
often depend critically on large scale phenomena, such as global trade, world
oil prices or climate change. QUEST’s dual scale spatial capability allowed
both global and regional scales to be explored, and was designed to differentiate
strongly in how these two scales were presented and ‘played’. In workshop use,
participants were typically asked to choose the most likely of the four global
scenarios. The regional consequences of that choice were unpacked as the work-
shop continued. The choice then calibrates the regional scenario by determining
several variables such as population growth and regional trade. Observational
evidence from the workshops showed an interesting response to the fact that
global scenarios impacted the Georgia Basin: disappointment. Several expla-
nations are possible, the one most consistent with some other findings suggests
that players don’t really know the extent to which the outside world interacts
with and affects the region. Many participants wanted to explore choices and
consequences on a local (subregional) scale. QUEST included global and re-
gional choices, and offered the ability to view subregional impacts, but regional
choices sometimes did not provide the level of detail relevant at the local scale.
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This was a significant problem, particularly in the three municipal case studies
(see discussion below), as most users wanted to see the consequences of their
choices for their own community in order to use QUEST as a community-based
decision support tool. Our conclusion was that QUEST-type models need to
operate at a smaller, community-level spatial scale if they are to strongly en-
gage users6. This is operationally challenging, as many of the issues of interest
operate at larger scales, so regional approaches cannot be discarded, yet local
capabilities should be enhanced.

A third lesson was that partners and participants often had very different
intended workshop goals than the project members had anticipated, and that
these goals require a wide range of tools and supporting materials. QUEST
is principally a visioning and communication tool. Though QUEST was not
designed to be used as a planning tool (the spatial resolution is too coarse; the
topic-area scope too broad), it was often seen as such by users, particularly
municipal planners or analysts. We learned to be very explicit about the fact
that GB-QUEST was not designed, and could not be meaningfully used, to
offer planning advice (e.g., where to add new roads). Instead, its function was
to reveal the general consequences associated with different courses of action in
order that users could understand the various trade-offs associated with different
choices and come to some judgement about what kinds of futures were possible,
sustainable and desirable.

A fourth lesson was that different stakeholder and user groups had very
different needs and desires. The GBFP had formal partnership arrangements
with sixteen government, NGO and private sector organizations and engaged
many others through its various forms of public outreach. It was not possible
to build a single model, or a single workshop process, that worked for all our
partners. This led to the development of several other tools and processes,
including refinement of our climate change calculator, our STAR website for
helping community groups organize themselves and the Georgia Basin Digital
Library (developed in partnership with Natural Resources Canada)(Talwar et
al., 2001). However, we learned how difficult it was to design, implement, test
and then apply these tools in a meaningful way in a five-year period.

A fifth lesson concerned the challenges involved in communicating complex
information in simple, easy to understand formats. In order to involve the
general public in the creation of desirable future scenarios, the project created
a web-based version of GB-QUEST which users could play on-line. Created
scenarios could be submitted to an electronic database. The web version was
launched in 2001. It was removed from the web after several months. Dialogue
with users indicated that QUEST was too complex to be understood on the
web, unless accompanied by live support or explanations. On-line supporting
materials, including both simple and detailed descriptions, proved unhelpful to
users, and we were unable to support the technical and substantive requests we
received via email. This experience reinforced our view that QUEST needed

6This is a key reason that the MetroQuest system subsequently developed by Envision
Sustainability Tools Inc. operates at the municipal, not regional scale. See http://www.

envisiontools.com.
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to be used in workshop settings, where members of the project team were able
to facilitate the process of using QUEST and provide information on both GB-
QUEST itself as well as background information on the issues addressed.

Changing our research process to emphasize facilitated workshops required
us to adjust certain goals. The project planned to create a large database of sce-
narios which could be analysed to develop a picture of the views and preferences
of users about alternative future choices. In the event, this did not happen, for
several reasons. First, the failure of the web-based version meant that we were
not able to collect the large number of scenarios we had intended. Second, build-
ing and testing GB-QUEST was much more time-consuming (and expensive)
than we had expected so that an operational version only become available late
in the five year period of funding we had available. Third, facilitated scenarios
were able to create meaningful preferred scenarios, but required significant time
investment. In a half-day workshop, for example, we were rarely able to do
more than create a single collective scenario, and perhaps one or two iterations.
This greatly reduced the number of scenarios created to several dozen scenar-
ios, which in turn reduced the scope of possible evaluation. This database was
compiled only in the final days of the project and analysis is currently underway.

The length of time that it took participants to immerse themselves in the
scenario-generating process was a major constraint on workshop design and
goals. Although GB-QUEST was capable of generating multiple iterations in
order to select a desirable scenario, it turned out to be difficult to do more than
a single and partial iteration in a half-day workshop, which was often all the
time that participants were willing to commit7. Much of the workshop time
was allocated to background discussions and questions regarding sustainability,
questions of clarification concerning how GB-QUEST worked, and to debating
each of the 6 to 10 choices presented to participants. Moreover, early versions
of GB-QUEST displayed the results without any indication of how they came
about (i.e., which input choices had given rise to these results). This was frus-
trating to users who had to use a trial and error approach to understanding
causal linkages. Later versions of GB-QUEST indicated which input variables
were associated with each individual output but this was of limited utility given
the time constraints on model iteration (each scenario required approximately
4 minutes to generate).

These problems concerning the speed of scenario generation led to a ma-
jor methodological breakthrough in QUEST design, based partly also on our
work in the Geocognito project (Carmichael et al., 2005). This was to cre-
ate a slightly simplified version of GB-QUEST, run all possible combinations
of the model in advance, and store all possible scenarios in a scenario library
database. This allows the results of any combination of inputs to be instantly
available to workshop participants when an input is chosen or changed, elim-
inating model run-time from the point of view of the user. This advance is a
fundamental improvement in user interaction. Though it came too late to be

7Ironically, though most participants were unwilling to take part in a full day workshop, a
common response in our post-workshop evaluations was that the workshop was too short.
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used in GBFP workshops, it holds the promise of truly interactive and itera-
tive workshop processes, which will allow the social learning and second order
backcasting approaches to reach their full potential8.

A sixth lesson that emerged was that interactivity and visualization can be
very powerful ways of engaging users. The fact that a very primitive video-based
version of QUEST was run three times a day, five days a week for almost two
years at Vancouver’s Science World, attracting about 18,000 ‘players’ was strong
evidence of the power of such approaches. This has led us to focus even more of
our attention on the design and operation of the interfaces of our tools, leading
to an ongoing set of successor projects to the GBFP, focused on the development
and testing of new processes of landscape visualization, information visualization
and adaptive interface design and their use for community engagement processes
(Carmichael et al., 2005).

Finally, we discovered that many partners have a significant interest in ex-
ploring alternative futures. Indeed it is not too much to say that we witnessed
a large latent demand for processes that allow citizens to engage in discussions
about the future of their region. Political decision-making processes in Canada
are focused on party platforms and campaign promises and offer little oppor-
tunity for citizen’s to think through and compare different long-term scenarios
for their region. Though we were not fully able to meet that demand, we think
we have demonstrated the remarkable power of such interactive simulation tools
and processes.

3.4 Municipal-scale Case Studies

In order to test the value of our approach at the sub-regional level, we developed
three municipal case studies. We chose three jurisdictions that represented very
different scales: Bowen Island, a small community of about 3000 people; Rich-
mond, a suburban community of 170,000; and the Greater Vancouver Regional
District, an association of 22 municipalities with a combined population of 2
million. In the case of Richmond and GVRD, we engaged with the municipal
government organization and offered to hold QUEST workshops with their staff
and whoever they felt should be involved from community. In the case of Bowen
Island, the process was more informal, and involved contacting residents more
directly.

Several findings emerged from the case study analyses. First, despite the
compatibility between the QUEST and Precede-Proceed approaches, it proved
difficult to combine the general vision of sustainability generated through QUEST
play to the more specific implementation and behavioural dimensions of change
at the municipal level. Given the large, bioregional spatial scale of GB-QUEST,
this was particularly true of the Bowen and Richmond case studies but even
in the case of the GVRD, with a much larger land area, a real disconnect ex-
isted between the scenario scale and the behavioural/policy scale. This is of

8This database approach to model design is a fundamental feature of the MetroQuest ver-
sion of QUEST being developed by Envision Sustainability Tools and applied across Canada.
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course a general problem in trying to link biophysically-derived boundaries to
often-smaller political or administrative ones. Our experiences suggest there is
a need for the link to the local to be very direct, if users are to be meaningfully
engaged.

Second, the case studies revealed the critical importance of the political di-
mension in such workshopping proceeds. The goals of our case study partners
ranged from co-learning to education to manipulation. In one case, the munici-
pal officials we were dealing with did not want either the public or other officials
to be involved in the workshops. Each of the three communities ended up us-
ing the workshops in entirely different ways, reflecting both the administrative
and political priorities at each scale. The choice of participants proved to be
critical since different participants might have come up with entirely different
conclusions and learnings.

As a third finding, we noted a big difference between those partners who
wanted to use the workshops as a vehicle for deciding what sustainability goals
might be most appropriate and those who saw the purpose as exploring how
best to achieve existing or predetermined goals. This question in turn plays
out against the political and administrative situation in which the workshops
were being held. A jurisdiction that has just developed and promulgated a
set of sustainability goals or policies is likely to be less interested in exploring
alternative goals, and more interested in examining how to achieve existing
goals, than a jurisdiction without such goals and policies.

A fourth set of findings concerned participants’ sense of engagement. One
aspect was positive: most of the participants in the three municipal case studies
reported in the post-session interviews that the workshops led to an increased
sense of ‘connectedness’, where they developed a more holistic and integrated
sense of sustainability issues. However this was counter-balanced by a problem
that came up in each of our case studies: our inability to support an ongoing
process of behaviour or policy change. In essence the GBFP provided a vehicle
where a community or the research team could engage some of its stakeholders
in thinking through alternative futures and the changes that might be required
to get to those futures, but we had no responsibility or mandate for making
any of those changes happen. To the extent that expectations are raised in the
minds of participants that these workshops will be part of a process of actual
implementation or policy change, then the net effect of holding the workshop
can be frustrating and disempowering.

A related finding concerned the scale of engagement. By its very nature,
research has a finite duration and intensity, often dictated by the funding avail-
able. Problems in the real world, however, are not part-time and do not end
when the research is over. The more the research is able to actually connect
and provide useful input to such problems, the harder it is manage the time of
researchers (especially graduate students who are often the most involved) in
ways that truly engage with our partners, while respecting the boundaries of
what is possible and realistic without giving rise to unfulfilled expectations. It
is critical to make clear at the beginning what the limits and possibilities are,
in order to avoid these problems.
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3.5 Evaluating the cognitive and behavioural impacts of
the workshops

The ‘culture and cognition’ research component set up several processes to test
the impacts of playing QUEST on the mental models of sustainability in players
and on the propensity or desire to take actions as a result of the learning in the
workshops.

The quantitative findings indicate that younger individuals and males were
more likely to endorse the view that the earth is being destroyed by humans.
In addition, younger individuals tended to be more positive about conservation
and its importance for sustainability. Differences existed between Canadian and
non-Canadian born participants. Canadian born individuals were more likely
to endorse the consumption of environmentally friendly products, but less likely
to be supportive of development and using public transportation.

More substantively, when asked about implementation issues, there was a
strong emphasis in participant’s response upon transportation choices. This
was perhaps in part due to the prominence of such issues in the current po-
litical economy of the Vancouver region but in any case, there was evidence
of a greater tendency to see linkage between land use and transportation after
playing QUEST.

A core finding of the ‘Impacts’ work was that participants in the QUEST
workshops tend to think in a somewhat disorganized way about sustainabil-
ity. It was impossible to determine whether QUEST increased or decreased
the aggregate level of disorganization. Instead it might be said that regional
sustainability is an extremely complex issue and the model can at least pro-
vide useful shortcuts and heuristics that help people understand the interaction
between the subsystems is seeks to represent.

Several other findings from analyzing the workshops and QUEST using a
cultural models approach are highlighted elsewhere; here we offer a broad un-
derstanding of the implications for thinking about sustainability

Implications of experiential, moment-in-time decisions. QUEST places
the user in a position where they are asked to “imagine” on the spot, to think
backwards over time and to anticipate a future as well as the steps to get there.
There was some indication that participants found it easier to articulate the
possible causes of specific outcomes than to anticipate the possible outcomes of
specific actions. For example, participants could speculate on the causes that
might give rise to lower emissions in vehicles (such as changes in modal trans-
portation shares) more easily than they could anticipate the various effects of
changes in such shares on emissions and other variables.

Implications of interdisciplinary focus. QUEST is interactive and it in-
volves making quick decisions, seeing the results of these choices, and then
possibly changing them. To respond to this dynamic learning tool, participants
must expand upon foundational ideas in order to build an understanding of new
and complex ideas. The ‘Impacts’ work also suggested that playing QUEST
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expanded the focus of the sustainability discussion beyond the question of hu-
man impacts and considerations toward a more general focus on the well-being
of other species, and the environment generally. Given the relative paucity of
biophysical data in QUEST, this is a somewhat surprising but positive find-
ing. It suggests that widening the temporal and spatial scope of discussion, and
providing even a limited amount of information on biophysical impacts, may
contribute to a greater emphasis on environmental values.

Implications of linking causes and effects. QUEST has the ability to
generate scenarios and then show the results of the individual variables that
gave rise to these scenarios. Our ability to run a sophisticated thought exper-
iment that includes an explanation of what will happen and why is, according
to a cultural-based learning theory, a learning process because we can build on,
change, or critique existing models. For example, in the transportation scenar-
ios above, it is revealed that participants identify working and shopping closer
to home as factors that can reduce the transportation pressure of a doubled
population to just 20%.

Implications of including collective as well as individual choices. Learn-
ing about one’s cultural models is a guided process and guidance is embedded
in the design of QUEST. Central to QUEST is a shift in the locus of the action
from the individual to the collective. A major design feature of the QUEST
model was to reveal the consequences of collective decisions having to do with
such issues as land use, transportation infrastructure, urban form and energy
systems; this finding is an important confirmation that QUEST has succeeded
in highlighting the importance of such collective decisions. Given the strong
tendency for much of the environmental education literature to focus on indi-
vidual choices and behaviours, this is an important result. On the other hand,
there was fairly strong resistance on the part of participants to include economic
considerations in the sustainability discussion. This may reflect a view that eco-
nomic considerations usually work against and trump environmental and social
effects, but in any case it points to the difficulty of taking an approach that tries
to integrate social, environmental and economic factors.

Implications of game-like interface and use of analogy. QUEST draws
on the familiar experience of game playing as an analogue for sustainability.
Analogies are part of a cultural models theoretical framework. When faced
with new information, we employ familiar analogues for making sense of diffi-
cult ideas. QUEST uses familiar sources of information (scores, tradeoffs, and
iterations) and therefore intuitive sources of understanding, rules, means, and
goals.

In sum, and to the extent that these findings can be generalized, they have
potentially important implications for participatory integrated assessment pro-
cesses like the GBFP. QUEST is an important tool for effecting conceptual
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change, even when participants are only exposed to it in a single workshop. This
suggests that backcasting approaches, where participants try to think through
how best to achieve desirable futures, may be more intuitive, more appealing and
more comprehensible than more traditional forecasting approaches. It also sup-
ports the assertion that sustainable beliefs and practices are indeed an emergent
property of a continuing dialogue, to which such a workshop can contribute.

The project was not designed to collect longer-term data by returning to
participants after their QUEST experience to see if any of these effects were
sustained. Such an approach would likely be a promising avenue for future
research. In any case, the short-term effects recorded by this project give some
reason for optimism about the cognitive effects of using models like GB-QUEST
in participatory integrated assessment projects.

3.6 Teaching and learning

Some GBFP team researchers developed novel approaches to sustainability ed-
ucation for use in secondary school classrooms. This included developing and
testing curriculum based on tools developed in the project, as well as study-
ing the relationships between education for sustainability and existing ethical
and political features of secondary school classrooms. Considerable work was
undertaken to create curriculum material for the project’s Climate Change Cal-
culator. Unfortunately, despite repeated attempts, no opportunities were found
to use this material in the classroom. Similar, but more fruitful efforts went in to
developing curriculum around QUEST. GB-QUEST and it’s second-generation
predecessor, Lower Fraser Basin QUEST, were tested in several high school
classrooms as part of a study of implicit and explicit ethical and political fea-
tures of secondary school classrooms (Rogers, 2003). It was theorized that only
by starting from existing ethical and political understandings of classroom par-
ticipants could the potential for sustainability education be revealed. The initial
study involved a sub-group of a grade eleven Social Studies class (9 students),
who met once per week over a three month period. The subsequent study in-
volved two entire grade eleven Biology classes (53 students), meeting 2 to 3
times per week for a three week period.

The initial findings of this work were that the use of QUEST in the classroom
encouraged more discussion of the ethical dimensions of sustainability and, in
some cases, there was evidence of increased sophistication in thinking about the
concept of sustainability. QUEST appeared to be helpful in developing critical
thinking skills and linking choices with long-term consequences. Each of these
findings were found to depend on the specific teaching and learning practices
present in the classrooms in question, including the ethical and political com-
ponents of such practices. The latter are only rarely explicit. Instead they are
typically implicit in participants’ understandings, as well as in how the authority
underwriting such understandings is established (Rogers, 2003). This finding is
consistent with those of other project components concerning the critical role
of facilitation in such exercises.

At a more practical level, the use of QUEST in the schools was severely
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limited by the technological requirements it imposes. The high schools we con-
sidered for this work were typically not easily able to accommodate QUEST in
the classroom.

Another key lesson related to implementation was that the success of QUEST
in classrooms depends on the capacity to secure a place in relevant learning com-
munities. This means that it is critical to enlist the support of the teachers and
school administrators involved, which in turn requires that it be technologically
feasible and intellectually appealing to use QUEST, and even more importantly,
that QUEST sessions serve clearly defined pedagogical purposes connected di-
rectly to specified learning outcomes for specific course. This requires a major
investment in developing curriculum material and learning packages and then
‘marketing’ them to teachers.

3.7 Policies and strategies

One goal of GBFP was to contribute directly to policy development on sus-
tainability issues in the region. To this end, the project hosted a number of
‘policy and strategy’ workshops, with involvement from provincial, federal and
municipal officials. The workshops were designed to complete the last major
step in the backcasting process, which links endpoint scenarios to tangible pol-
icy interventions in the present. A key goal was to see if GB-QUEST could be
helpful in developing a policy agenda that was meaningful to such participants.

The dominant themes in the scenarios that emerged from these exercises
was a focus on local government policies, the creation of a level playing field
for environmental policy relative to other policy domains, tax shifting policies
intended to penalize unsustainable practices and reward sustainable ones, and
a focus on the employment that might be generated by investment in sustain-
ability at a regional level. There was an evident tension in these workshops
between wanting to use GB-QUEST as a backcasting tool to develop visions of
sustainable futures, and a forecasting tool to explore ‘what if’ configurations.
This tension, which also occurred in the case studies workshops, was often ex-
pressed as a tension between realistic (forecasting) and unrealistic or idealistic
(backcasting) approaches.

Again similar to the case studies workshops, it was found to be difficult to
move from the GB-QUEST scenarios to actual policy issues. In the case of the
strategies workshops, this seemed to be primarily due to the scale mismatch
and time constraints mentioned in previous sections. Participants expressed the
view that the sessions should be longer, but the reality was that it was hard
to get them to the half-day workshop sessions. As in some of the case study
workshops, there was a tendency for expert participants to get rather technical
about those areas for which they had expert knowledge, which tended to bore
or alienate those with less expertise.

Three major conclusions can be drawn from the strategy workshops. The
first is that initiatives of this complexity take time and cannot meaningfully be
compressed into a single day. If these initiatives are to become embedded in
policy process and if they are to have influence, then participants need to be

IAJ, Vol. 6, Iss. 4 (2006), Pg. 184



3 Key Outcomes of the GBFP
IAJ

given the time to play, learn and understand the tools and processes involved.
Secondly, many policy makers were uncomfortable with the idea of developing
strategies for scenarios that they were not involved in creating. We entered
some of the workshops with pre-fabricated scenarios, while in other cases only
a limited number of choices could be made. Many participants would have
preferred to develop scenarios that reflected their own version of the future for
the region. Finally, many participants found it difficult to distinguish between
desirable and feasible policy interventions.

Future applications of Quest in policy settings would give greater priority to
the amount of time necessary to develop the skills necessary to use to tool and
would seek to embed the entire process more formally in long range planning
processes at the organizational or regional level.

3.8 Other tools and engagement efforts

One of the key lessons learned through evaluation of the uptake and use of these
tools was the need for tighter coupling between sustainability learning/decision
support tools and the process of community-based planning and decision mak-
ing. This has led to several related academic and public sector research projects
focused on exploring new ways to represent sustainability at local and regional
levels, and the development of integrated decision support tools to facilitate the
uptake, use and critical evaluation of scenario modeling in support of place-
based planning and policy development (Tansey et al., 2004; Carmichael et al.,
2005). The coupling of Web-based knowledge integration systems and scenario
modeling tools within a social learning network provides a venue for exploring
viable sustainable development strategies and building coherence in policy ne-
gotiations across jurisdictional boundaries. Together, the approaches explored
in the GBFP and related follow-on projects help contribute to a wider and
deeper understanding of environmental, social, and economic issues, and offer
the potential for transforming the ways in which regional urban centres and sur-
rounding rural communities use and share information to make decisions about
their collective future.

3.9 Partnerships, project management and interdisciplinar-
ity

Given the array of researchers, disciplines, partners, tools and processes involved
in the GBFP, the management and administration of the project was itself very
complex. Some significant lessons were learned about how best to manage such
a project.

The first critical lesson was the need for a strong and adequately supported
project management team. Our initial project budget was heavily weighted
to graduate students, post doctoral fellows and research costs. Although we
had some budget for project management it quickly became apparent that it
was inadequate to handle the burden of research management and coordination,
communications and outreach, partner management and workshop planning and

IAJ, Vol. 6, Iss. 4 (2006), Pg. 185



IAJ
Robinson et al.: Sustainability as design

management. Based on advice received at a workshop on these issues we held
before the GBFP started (Robinson, 1998), we adopted a fairly centralized bud-
get management process, to counter-act the centrifugal tendencies of university
research projects.

Part of the problem in trying to provide support for problem oriented re-
search is that the culture of academia does not lend itself to an extremely
interdisciplinary, participatory, task oriented project like the GBFP. While uni-
versities around the world are increasingly formally committed to research with
these characteristics, this formal support has not yet often carried over into
changes in the internal reward structure of the university that would eliminate
significant disincentives to such practices, especially for junior faculty, research
staff, and graduate students (Moore et al., 2005).

GBFP involved a number of non-academic partners, not just as audiences
and users of the research but as co-designers of the research program. Modes
of interaction ranged from significant financial support for model building, to
provision of data and personnel time for different components of the project, to
hosting and organizing workshops, to provision of advice on project design and
management9. This required a very high level of engagement with key partners,
and required the articulation of a co-production model of research whereby the
various roles and responsibilities are clearly defined. Since both the financial
and in-kind contributions of partners were critical (the original funding from
the Social Sciences and Humanities Research Council of Canada of $2.4 million
was supplemented by about $3.4 million in cash and in-kind contributions from
partners), we developed several principles for partners involvement intended to
maximize value to both sides. The first was the principle of “no net increase”
where we recognized that our partners were already fully occupied and had ef-
fectively no time for additional activities of the scale we were interested in. We
could therefore only make a case for such partnership if we could identify joint
activities which both sides would have undertaken anyway. The second princi-
ple was one of “mutual benefit”, whereby these joint activities would provide
benefits to both partners if done jointly. We found that partners responded very
favourably to approaches based explicitly on these two principles.

However, partner involvement of the type that occurred in the GBFP leads to
issues about the control of the agenda. Particularly where issues are politically
sensitive there is often some desire on the part of partners to structure and
manage the way issues are addressed, and particularly the kinds of solutions
that are generated (cf. Baldwin, 2000, pp. 189–190). This reflects the reality
within which decision makers must operate, of scarce resources and competing
agendas.

Finally, we discovered an unavoidable tension between our desire to engage
partners and users actively and contribute to a process of social mobilization
around sustainability issues in our region, and our desire to do academically
credible research. This in turn raises issues about the question of quality control

9This is compatible with, but extends beyond, the “user-collaborator” mode of interaction
noted by Shove & Rip (2000, p. 177)
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and rigour in participatory research (Baldwin, 2000). While we subscribe to
the arguments of Functowicz and Ravetz about the need to think in terms of
extended peer communities (Funtowicz & Ravetz, 1993; Gibbons, 2000), it is not
very clear how that approach can be institutionalized in the university system.

4 Concluding Remarks

The GBFP operated at the interface of science and society. It goals were to
combine expert knowledge and public attitudes, preferences, and values in ways
that give rise to a new understanding of complex ecological, social, and economic
systems that will be useful to stakeholder and institutions grappling with the
practical problems of sustainability. The result is a form of research that corre-
sponds very closely to what Gibbons calls “context-sensitive science” (Gibbons,
2000), a form of Mode 2 knowledge production (Gibbons et al., 1994).

A key characteristic of the GBFP was a fundamental commitment to forms
of interactivity that recognize the value-laden nature of science in the policy pro-
cess and the need for stakeholder input into both the development of integrated
assessment tools and the development of scenarios. Such input is required for
at least two reasons. First, policy decisions about sustainability are inherently
normative. Experts have no mandate, or any special knowledge, concerning
such explicitly value-laden questions as ‘what is the best path to a sustainable
future?’ Second, a significant barrier to achieving such futures is lack of pub-
lic acceptance of the changes required. Politicians cannot make policy decisions
that require significant change without a supportive political constituency. Both
of these reasons suggest that new approaches to engaging different publics in the
complex public policy issues that surround sustainability are essential to build
understanding of the policy trade-offs in the public and to learn what trade-offs
and choices may be acceptable.

The GBFP pioneered approaches intended to respond to this challenge. We
have found an immense interest on the part of participants from the general
public and local government agencies in exploring desirable futures. We also
found that that this was a difficult and complex process. Timeframes of forty
years are no barrier to participation but the spatial scale of a region the size
of the Georgia Basin is a challenge for participants who tend to want to focus
on more local issues. In virtually all cases, however, participants were inter-
ested in exploring the nature of the choices and consequences of their future
scenarios. To return to the definition of sustainability discussed earlier, engage-
ment was understood as both a process and an outcome. The researchers slowly
accumulated evidence about the types, amounts and benefit of learning about
sustainability. We believe that our original instinct was correct: providing infor-
mation about sustainability in terms of trade-offs and values was critical. What
was less well understood was the amount of analysis and exploration necessary
to create the appropriate tools to support this dialogue.

The use of interactive tools like QUEST was found to contribute to com-
munity activities to promote sustainability at the municipal scale in several
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communities. It has been less successful in contributing to the specific needs
of regional government policy development. These findings suggest that a pre-
ferred audience for such engagement may be individuals and groups, including
politicians, who do not have expert knowledge of specific sustainability issues.
Classroom pilots of QUEST-based curriculum indicated a possible significant
role for such techniques in school curricula.

Users of QUEST are strongly disposed to make choices about preferred fu-
tures that reflect a strong environmental ethic. There is a desire to find scenarios
that express those values without compromising other goals, such as economic
growth or employment. The discussions that ensue explore issues that are not
typically part of public and political debates in the region, suggesting a strong
latent and unmet demand for such interactive processes. There is some evidence
that the processes we undertook had some impact on the mental models and
attitudes of various participants and that they were perceived as useful ways
to address sustainability issues by those participants. At the same time, we
discovered limitations in the approaches we used and were somewhat frustrated
by the necessarily finite and short-term nature of our engagement.

An important question raised by the use of computer-based tools in the
GBFP is the degree to which information technology can provide ways to engage
large numbers of people in sustainability issues without trivializing the issues
or misleading users about the consequences of particular choices. One danger is
that of converting normative questions of deep moral and political significance
into purely technical questions related to the choice of technology or behavior.
For this reason the GBFP separated the analysis of the consequences of par-
ticular technological and behavioral choices (the realm of the scenario analysis
using QUEST) from the discussion of the desirability of those outcomes and the
means that may be required to realize them (a discussion that occurs outside
the model). As noted above, this latter discussion was often the richest and
most informative part of the workshops. In this sense the role of the technology
is to provide a basis for stimulating informed discussion of ethical and political
questions.

The GBFP was based on the view that science and technology embed nor-
mative values that must be made explicit if informed choices are to be made
(Jasanoff & Wynne, 1998). The project tested the idea that complex public
policy issues can be illuminated by the development and use of scenario anal-
ysis tools and processes that allow citizens to express their views about their
preferences and point out the consequences of their choices. We discovered that
the key to our workshop process was indeed that these scenarios were created
not by experts but by the users. This made the process more engaging, created
a higher degree of user buy-in to the process and a greater sense of responsi-
bility for the outcomes, led to significant learning, and produced results that
embody ethical and moral judgements about the desirability and acceptability
of alternative future scenarios. Although we did not accomplish all the initial
goals of the GBFP, this seems a fruitful basis for our subsequent work in this
field.
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