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Abstract

Backcasting is a normative scenario method used to help decision mak-
ers deal with the inherent uncertainty of the distant future. While back-
casting has been shown to be useful in identifying and characterising plau-
sible yet structurally distinct alternative futures, it is often weakly linked
to policy-making in the present. This paper argues for a methodological
refinement to backcasting which addresses this weakness by integrating
the value-focused thinking approach to decision making into the final step
of the backcasting process. While the proposed conceptual framework
was designed to support a specific research endeavour, the Georgia Basin
Futures Project, it is fully transferable to other backcasting applications
with different problem contexts and participant profiles.

Keywords: Backcasting, decision analysis, value-focused thinking, policy
formulation, sustainable futures.
1 Backcasting: An Overview

Scenario methods have been used in various forms to enable decision making in
the face of uncertainty. Proponents recognise that uncertainties about the future
may be irreducible and that beyond a short timescale, a number of contrasting
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futures may be equally plausible. Scenarios can be developed using qualitative
and quantitative data but many methods use a combination of both. As a
scenario method, backcasting—the approach elaborated in this paper—involves
the articulation of desirable endpoints and the assessment of the steps necessary
to achieve them.

The term ‘backcasting’ (Robinson, 1982b) describes an approach first used
in soft path energy studies, in the aftermath of the oil shocks in the 1970s
(Lovins, 1976; Robinson, 1982a). These studies took experts’ articulation of a
desirable future and analysed how feasible such goals were. The purpose of the
analyses was to shed light on the policy and resource implications of different
sectoral end-points by describing the trajectories required to connect the current
state-of-play with the desired future.

The conceptual basis of backcasting lies with a recognition that the distant
future is inherently unknowable, particularly in problem contexts like sustain-
ability. This is because intentional decision making and behavioural change can
create a desirable future which is not necessarily the most likely based on past
and present conditions (Robinson, 2003). Policy choices in such contexts are
oriented by goals which require substantive change from current trends. These
discontinuities are not typically resolved by forecasting approaches concerned
with extrapolating what is most likely (Granger Morgan et al., 1999; Hojer &
Mattsson, 2000). Rather than focusing on identifying the most likely future
state of a social or environmental system, backcasting explores the feasibility
of desirable futures. Analysis is framed by a problem context in which current
problems are resolved in the future through choice rather than one in which so-
lutions are constrained by dominant current trends (Robinson, 1988; Dreborg,
1996). Backcasting applications share the methodological steps represented on
the left side of Figure 1, which draws on a summary paper by Quist (2004).

Backcasting comprises four principal steps: strategic problem orientation;
articulation of values and generation of desirable future scenario(s); backcasting
of trajectories; identification of interventions to implement or initiate backcast
trajectories (see also Figure 1). Strategic problem orientation involves bounding
the problem context, setting normative assumptions, identifying stakeholders,
considering scale issues and so on (step 1). The next step in backcasting is to
construct a future vision of solution(s) to the problem in hand (step 2). The
future vision is a characterisation of what is desirable. Consequently it reflects
the values of the participants involved in the process. Once defined, trajectories
are backcast from the future vision (step 3). Trajectories refer to the develop-
ment pathways from the present system state to the desired future. Whether
these pathways are genuinely worked back from the future, or outlined from the
present with the end-point in mind depends on the details of the methodology
employed. Backcast trajectories are typically described in terms of first-order
economic, social, technological and institutional milestones and changes. These
in turn inform the types of policy measure and behavioural shifts upon which the
trajectories would be founded. Backcasting provides a framework for identifying
the interventions or actions required to implement, or more modestly, to initiate
the trajectories which would lead to the desired future (step 4). Steps 3 and 4
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Figure 1: Backcasting & value-focused thinking: Key methodological steps.
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of the backcasting methodology are thus closely inter-related. Interventions are
often discussed as part of the trajectory backcasting step, for example, by iden-
tifying targets or obstacles to be overcome. A supplementary final step involves
embedding and implementing the action agenda and is germane to those back-
casting applications that seek to drive (as well as understand) change (Quist,
2004).

2 Identifying Interventions in Backcasting

Backcasting methods have been used in a number of studies, a selection of which
are summarised in Table 1. The Dutch ‘COOL’ project was designed to explore
national pathways for implementing technological response options to climate
change (van de Kerkhof et al., 2003). Backcasting within the Sustainable Tech-
nology Development (‘STD’) programme, also in Holland, was similarly struc-
tured around technology adoption pathways, but with explicit attention given
to co-evolutionary cultural and socio-economic conditions (Weaver et al., 2000).
‘SusHouse’ was a multi-country EU funded project exploring the co-dependent
changes in technology, culture, and society required to achieve sustainable house-
hold functions (clothing care, shelter, and food) (Green & Vergragt, 2002).

The empirical basis for this paper is provided by ‘GBFP-Strategies’, the
fourth project cited in Table 1. The Georgia Basin Futures Project (‘GBFP’)
was a five-year inter-disciplinary research project that considered sustainability
at a bioregional scale around Vancouver on the west coast of Canada (Robinson
et al., 2000; Tansey et al., 2002). GBFP-Strategies was a component of this
broader GBFP project in which local and regional policy-makers were invited
to explore development scenarios with the aid of a participatory integrated
assessment model, and then develop action strategies toward a more sustainable
future.

Each of the four studies described above and in Table 1 shared an empha-
sis on the identification of interventions (step 4) as a practical outcome of the
backcasting exercise. While much has been written on the theoretical merits
of backcasting, its relationship to other problem-solving methods, and on the
first three methodological steps (steps 1-3 in Figure 1), less attention is paid
to how interventions are identified (step 4) (Dreborg, 1996; Holmberg, 1998;
Quist, 2004). In part, this is because backcasting is often applied in exploratory
processes of visioning, value elicitation or revelation, and social or institutional
learning (Robinson, 2003). Visions of a desirable future are considered useful
starting points for policy-makers, determining the freedom of action in a pol-
icy sense, rather than as a detailed structuring device for formulating specific
interventions (Dreborg, 1996).

In the case of the COOL, STD, and SusHouse projects, detailed considera-
tion of specific interventions formed a key part of the overall backcasting study.
The applicability of their methodology to the GBFP-Strategies project is lim-
ited however by substantive differences. Most importantly, GBFP-Strategies
approaches sustainability from an integrated rather than a sectoral perspective.

TAJ, Vol. 6, Iss. 4 (2006), Pg. 146



J

2 Identifying Interventions in Backcasting

stpuowr 9

JUSWIUIDAOY)

s1eak g'g

SIoployaxe)s
[BIUSUIUISAOS-TON

s1eak §

sdnoa3 j3seroqur

orqnd ‘serpoq yoIeasal
‘SsauISN(q ‘JUSUIUISAOL)

s1eak g

SODNH ‘4191008 [1A1D
‘SSaUISN( ‘JUSUIUISAOL)

uoTyRIN(] [DIBISAY

Sunseoyoeyqg
ur syuedoiyreg

spoadsy 10130

uorjenurioj Aorod e

SI03eDIPUI [RIDOS pUR
‘OIIOU009 ‘[RJUSUUOIIATUD
Jo a8uel ® Aq paqLIOSSpD e
[OpPOW JUOWSSISS®
payeidaur £q pajoaloid e
Spo-opeI}
Jnoqe Surures] I0j UOIIRIDI @
[epouw
JueuISssosse pajeldojul
Aq poeaId SUOISIA 9ININJ @
S9210YD poseq-onyea e

(peysiejem werquInjoD)
USIYLIE) o[eds [euor3al e
070g Ul £31[1qeure)sns e

SjuoWPSURLIR [RIDOS pUR
sue)sAs ‘sedtales ‘sjonpoad
10J suorpdo u3isep e

syoedut
[RIUSTUOIIAUS 2§ OIWIOUODD @
SIOWNSUO0D
03 £y1piqejdesoe oy 29
sAemtjyed uorjRAOUUI [RIDOS ®

sjyeuaq pue syoedur
I19Y) 23 S9O1ATSS ‘sjonpord e
(SOLIRUDS SUIUSLIO-USISOP, @

(nH) oreos proyesnoy e
0502
Aq sSp[oYasNOY S[qRUIRISTIS @

serjrunjroddo

SSOUISN( ‘SOOURI[[R [RIDOS

29 SYIOM}OU UOIYRAOUUL
‘sowrreagoad UoIeesol e

S[eAIaqul

awry Je suorydriosep e
SUOTJTPUOD
OTWIOU0J9-01008 PU®R
[eInjmd AIeUOIjN[OAS-0D
ypm sfemyyed

uorydope A3ojourdo) e

a3us[[eyd
.0g 1090%], 9y} 07 SUOIIN[OS
UO pase( SUOISIA 2IN)NJ @

(pue[oH) oress [euoIjeu @
0¢-0€0g Aq uorydope
A3o[ouyoey s[qrure)Isns @

S1090€ KoY @
o8uo[[eyd JuUROYIUSIIS
jsowr o[3uls SuIsseIppe o

wey
Suryrojdxe / Suruosrsao
Jo shem 29 soryrunyroddo
/ sopoe)sqo 1olew e
sAemyyed
uorjdope A3o[ouyoo) e

(£ynqerdepe

[B100S 29 SOTUIRUAD JoxIeUul)
SoSeWI 9ININJ JUSIOPIP OM) @
(pue[[oH) o[eos [eUOI}RU @

0502

Aq sHHD Jo uoronpal %08 e
a8ueyod 9jeWID ©

SUOTJUDAIIUT
jo uonEOYTUSP] §

Suryseoypeqg
A10100[e1], *¢

UOTHTUYS(J SoININ,g
7y uonemonty
onfeA g

1X99U0)) WD[OI]
o1897e11g T

so1391eng-J4 19D

9sNosng

quotudo[eaa(]
A3oroura], s[qrure)sng

TO0D

sdegg Suryseospeg

o[qreure)sng {(e00g) ‘Te 10 JOUNIdY] op ueA OO :$92IN0G ‘soIpnjg Surjsesyorg Poajod[eg Jo uostreduro)) [edISO[OPOYIRN V :T 9[qel

(200g) ‘Te 10 Losur], {(0007) ‘T& 10 UOSUIqOY :S9ISIRIlg
-d49D F00z) 15MP (200g) 18RIBI0A 23 WoeIr) {(1007) [ 10 Sunox :esnogsng (000g) ‘(' 10 Iearapy uswdo[eas ASofoutrda],

TAJ, Vol. 6, Iss. 4 (2006), Pg. 147



Y

Wilson et al.: Integrated Backcasting

Consequently, backcasting in GBFP-Strategies is framed around environmen-
tal, economic and social indicators at an aggregated level across a wide range of
sectors and domains, rather than disaggregated technology adoption pathways.
This integrated approach allowed for the understanding of trade-offs between
different backcast trajectories to be made central to the study’s objectives. A
further substantive difference is GBFP-Strategies’ restricted focus on govern-
ment policy as a specific type of intervention.

In the context of the GBFP-Strategies project, therefore, the research ques-
tion arose: how can normative scenarios backcast in the distant future be linked
to practicable policy interventions for the here-and- now? In particular, the
GBFP-Strategies research team sought to develop a methodology which: (i)
carried the integrative approach of backcasting in a broad problem context
through to the identification of interventions; (ii) focused on policy formula-
tion in a multi-stakeholder process.

In moving from steps 3 to step 4 (see Figure 1), we shift from an open and
deliberative process to a more focused and technical analysis that identifies in-
terventions and proposes policies. This paper proposes a conceptual framework
for structuring this final step of the backcasting process as a decision prob-
lem. Lessons learnt from the implementation of the conceptual framework in a
workshop format with groups of policy-makers is described and evaluated in a
further paper (Wilson et al., Submitted). The proposed methodology includes
an important innovation by drawing on value-focused thinking, a prescriptive
methodology for making decisions in a structured and systematic way (Keeney,
1992). Value-focused thinking:

e provides a framework for analysing the trade-offs that may be required
between multiple and potentially conflicting objectives;

e facilitates productive and unconstrained consideration of decision alterna-
tives;

e mitigates common decision biases and heuristics that lead to poor judge-
ment in complex decisions;

e allows for multiple stakeholders to participate equitably in a single decision
process.

The remainder of the paper is organised as follows. In Section 3, value-
focused thinking is described in more detail, and its applications to-date con-
trasted with those of backcasting. A more detailed examination of the two
approaches, however, reveals myriad methodological similarities. Having es-
tablished potential synergies between backcasting and value-focused thinking,
Section 4 then sets out a means of integrating the two to structure the final step
of the backcasting process as a decision problem to identify concrete policies to
implement backcast trajectories. Section 5 describes this integrated methodol-
ogy in the context of the GBFP-Strategies project, which provides the empiri-
cal context for this paper. Two key advantages of the integrated methodology
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are discussed in detail: understanding trade-offs in an integrated decision con-
text; and evaluating alternatives. Section 6 then concludes with the proposed
methodology’s broader benefits, and applicability to other backcasting studies.

3 Value Focused Thinking: Applications & Methodologies

Value-focused thinking comprises a set of prescriptions for effective decision
making developed by Keeney (1992) within the broader field of decision anal-
ysis. At its centre is the idea that values (i.e., what is important) should be
articulated as objectives to frame a decision problem. Rather than decision al-
ternatives or options driving the decision process (alternatives-focused thinking)
as is commonly the case, alternatives can be derived and assessed against the
clearly stated decision objectives.

Value-focused thinking is a member of a family of decision analytic pro-
cesses that share the same general form. A decision context is defined to bound
the decision problem. Objectives for the decision are identified (what is the
decision trying to achieve?), and decomposed into ends and means objectives.
The attainment of means objectives represents progress towards (rather than
achievement of) the fundamental goals for the decision. Ends and means ob-
jectives can be structured, therefore, in a hierarchy. The objectives hierarchy
frames the creation of decision alternatives, which are oriented towards the
goals for the decision. Alternatives are assessed against decision criteria, which
are based on the ends objectives. The alternative which performs best overall
against the decision criteria is selected. The stepwise process is iterative, al-
lowing for improvement where analysis reveals omissions or misrepresentations.
Methodological texts within the decision analysis literature include: Keeney
(1982, 1992); Hammond et al. (1999); Clemen & Reilly (2000), and for strategic
decision making, Kirkwood (1997).

A cursory review of backcasting and decision analysis applications suggests
the two approaches bear scant resemblance. Backcasting has been applied to
complex problems and involves projecting far enough into the future that de-
sirable futures can be described, free from the constraints of current trends and
structural relationships. Decision analysis is used to devise optimal alternatives
to identifiable decision problems faced in the present, recognising both the need
for implementation and prevailing agent hierarchies. Backcasting problem con-
texts tend to be broad, complex, rife with externalities and contingencies, and
over long enough timescales for intentional choices to bring about discontinuous
change (Dreborg, 1996; Granger Morgan et al., 1999). By contrast, the charac-
teristics of decision contexts in which decision analysis is used are simpler and
more immediate. Typically, they involve a single decision maker (albeit respon-
sive to a wide range of stakeholders), clearly-defined decision problems, short
timescales, and incremental solutions. Uncertainties are mitigated methodolog-
ically according to the form and detail of available data (Granger Morgan et al.,
1999). Further points of comparison are summarised in Table 2, together with
illustrative references to applications of both backcasting and decision analysis
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from the literature.

It should be clear from Table 2 that backcasting and decision analysis are
not competing methods, rather they have been used to solve quite different
problems. Decision analysis focuses on improving the quality of incremental
decisions moving from the present into the future. Backcasting envisions struc-
turally distinct futures first and then seeks to identify the steps necessary to
achieve them. Nonetheless, we argue that in order to enable actual, rather than
imaginary change, backcasting must also specify the incremental steps necessary
to achieve a desired future. It is at this point, when the future is reduced to
present choices, that we believe value-focused thinking can make an important
contribution.

Figure 1 places the methodological steps in value-focused thinking and back-
casting side-by-side. In this section we describe the similarities and differences
between the two approaches in more detail.

3.1 Problem Context / Strategic Decision Context

Aspects of the backcasting problem context (e.g., the scope, timescale and phys-
ical scale) are typically bounded in advance. Within these bounds, the problem
remains open for definition, with participants unconstrained in their choices for
creating scenarios or future visions. The strategic decision context tends to be
bounded in a similar way by the researchers or the decision maker in a decision
process. Keeney describes strategic decision contexts as the set of all possible
options, including dynamic decision strategies, available to the decision maker
(Keeney, 1992).

Strategic decision considerations are not always used or referenced explicitly
in decision analysis applications. Their inclusion is generally dependent on the
facilitators of the decision process and the nature of the decision. In participa-
tory decision making processes, a broad decision context is essential in enabling
all stakeholders to agree on the terms of reference for the decision (Gregory &
Keeney, 1994), in the same way that a broad problem context enables stake-
holder buy-in to the backcasting process.

In cases where the strategic decision context is defined, participant values
can be used to structure strategic decision objectives (although this can also
occur as part of the specific decision process). These may be longer-term or
more general than the ends objectives for a given decision problem, or the ends
objectives may comprise a sub-set of the strategic objectives.

3.2 Articulating Values

The values of participants are central to both backcasting and value-focused
thinking. Within the broader decision analysis literature, value-focused think-
ing prescribes values as the ultimate drivers behind any decision (e.g., Keeney,
1992; Arvai et al., 2001). This ensures that the alternatives are devised and
assessed relative to what stakeholders consider to be important, as discussed
above. The strongly normative orientation of backcasting also stresses the role
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Table 2: Contrasting Features of Backcasting and Value-Focused Thinking.

Problem Context Backcasting Value-Focused Thinking (Decision
Analysis)
Scope of Problem e broad e narrow (though strategic context can

Context

e poorly-defined
e multiple sectors or domains

be broad)
o well-defined
e single sectors or domains

Examples of
Problem Contexts
(+ see below)

e sustainability
e climate change
e energy sector

e capital allocations / business decisions
e resource planning

e technology evaluation & siting

o risk assessments

Physical Scale

e national

e regional

e firm, e.g., Natural Step (Holmberg,
1998)

e depends on the decision maker (e.g., a
utility service territory)

Timescale

e long-term (e.g., >30 years)

e short-term (e.g., <5 years)

Typical Solutions

e non-marginal
e discontinuous
e multiple agent

e marginal
e largely continuous
e single agent

Uncertainties

e underpin the approach
e not addressed

e manageable
e addressed methodologically

decision maker

e multiple or
e undefined

e usually single
e defined

Outcomes e social learning e select preferred alternative for a given
e backdrop for policy-makers and other decision problem
decision agents
e technological / social innovation
e explore possibility space for future
trajectories
Participant e traditionally experts and decision e traditionally experts and decision
Stakeholders makers makers

e more recently a wide range of
stakeholders from government, civil
society, and business

e more recently other stakeholders
affected by / interested in the decision

Examples of
Applications (with
references)

e energy sector strategic planning
(Robinson, 1982a,b; Anderson, 2001)

e sustainable technology development
(Weaver et al., 2000; Jansen, 2003;
Quist, 2004)

e sustainable households (Green &
Vergragt, 2002)

e technological responses to climate
change (van de Kerkhof et al., 2003)

o firm-level strategic orientation and
planning (Robinson, 1992; Holmberg,
1998)

e regional sustainability (Tansey et al.,
2002; Robinson, 2003)

e power plant technology evaluation
(Fischoff et al., 1984)

e integrated resource assessments and
planning (McDaniels, 1995)

e ecological risk assessment (McDaniels,
2000)

e water use planning (McDaniels et al.,
1999)

e demand-side management for a gas
utility (Hobbs & Horne, 1997)
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and influence of values in guiding the choices made in defined problem contexts
(Robinson, 1992). Generating scenarios of a desirable future is a value-based
exercise since the focus is on what is important to the participants (or in the
case of The Natural Step’s approach, the participants’ principles). As the delib-
erate intent of backcasting is to remove constraints of current trends, economic
relationships, technologies and social arrangements when generating a desirable
future, the resulting future vision is inherently driven by preferences rather than
predictions. The visioning exercise itself can be seen as a way of drawing under-
lying values to the surface and making them explicit. A useful distinction can be
made between ‘archaeological’ value-revelation that may characterise immediate
and familiar problems (in value-focused thinking), and the ‘architectural’ value-
elicitation that characterises backcasting (Gregory et al., 1993). In the case of
the GBFP, for example, an array of choices about the future is presented to par-
ticipants, and serves as a structuring device for eliciting values (Carmichael et
al., 2004). The kind of problem context that is typical of backcasting helps par-
ticipants articulate their values by recognising the constructed nature of their
preferences (Gregory & McDaniels, 1987; Slovic & Gregory, 1999). By contrast,
value-focused thinking can treat values as given or sovereign, although a range
of value-elicitation and objectives-structuring techniques are available (Clemen
& Reilly, 2000).

3.3 Characterising the Future Vision / Objectives

Values are used in backcasting to generate a future vision, and in decision anal-
ysis to define objectives. The future vision can be seen as a solution to the
problem framed by the problem context. Similarly, attainment of the decision
objectives would mean the decision taken was wholly successful, as criteria by
which the decision is assessed are derived from the objectives. Although both
the future vision and the attainment of decision objectives are hypothetical,
there is some correspondence between the two.

Characterisation of the future vision as a whole corresponds with strategic
objectives for a strategic decision context. The more detailed components of
this vision correspond with ends objectives for more specific decision contexts.
How the whole (future vision) is organised and presented depends largely on
how the backcasting is framed, and specifically, on the starting points for the
trajectories (remembering that these work from the future back to the present).
Typically, these starting points reflect the values or choices that were articulated
to generate the future vision. In the COOL backcasting study, for example, the
components of the future vision were characterisations of different technologies
that together solved the problem of reducing greenhouse gas emissions by 80%
(van de Kerkhof et al., 2003). Each of these characterisations corresponds to
the end objective for a technology-specific decision context.

However, there is a key structural difference between the characterisation
of the future vision in backcasting, and objectives in a value-focused think-
ing process. Decision objectives are values that are clearly and consistently
structured with an object (e.g., greenhouse gas emissions) and a direction of
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preference (e.g., minimise). A value articulated as ‘it is important for us to stop
contributing to climate change’ would be structured as the objective ‘minimise
greenhouse gas emissions’. A consistent structure for objectives helps ensure
consistency, clarity, and interpretability (Keeney, 1992). The process of charac-
terising the future vision in backcasting varies greatly from one application to
the next. In the GBFP, for example, future visions are characterised by a series
of quantitative environmental, economic and social indicators.

3.4 Future Vision / Decision Frame

Value-focused thinking emphasises the importance of a decision frame compris-
ing a decision context, and a clear and transparent set of objectives (Keeney,
1992). While the decision context contains the full set of possible decision
alternatives, the objectives capture the most important values. The decision
frame—as its name suggests - provides the framework for the creation of deci-
sion alternatives. The alternatives are assessed according to whether they fulfil
the objectives.

Consider, as an example, a strategic decision context of ‘mitigate climate
change’. Relevant strategic objectives might include ‘minimise GHG emissions’,
‘minimise adverse impacts of climate change’, ‘maximise adaptability of human
systems’, and so on. A specific decision context might be ‘mitigate anthro-
pogenic interference with climate’ with an associated ends objective of ‘min-
imise anthropogenic GHG emissions’. This is a subset of the strategic objective
of ‘minimise GHG emissions’. Specific decision frames nest within the broader
strategic decision frame. In both cases, however, the decision frames play the
same role: orienting and constraining the creation and assessment of alterna-
tives towards the objectives for the decision. The future vision in backcasting
serves a similar function to the decision frame by acting as a framework for the
trajectory backcasting and intervention identification steps of the methodology
(see steps 3 & 4 in Figure 1).

3.5 Backcast Trajectories / Means Objectives

As discussed, each trajectory within a backcasting exercise has a defined start-
ing point (its characterisation in the future vision). How the trajectory is then
backcast varies from study to study. Two common approaches are to identify
major obstacles and opportunities on the way (e.g., COOL), or to identify tech-
nological or institutional clusters which may be required to achieve the future
vision (e.g., SusHouse). In GBFP-Strategies, the backcasting is carried out by
an integrated assessment tool which projects (backwards) a series of indicators
describing the bioregion based on an assessment of how the users’ choices for
the future interact with biogeophysical processes (Carmichael et al., 2004).
Describing or characterising the trajectory through any of these methods
is analogous to setting milestones en route to the trajectory’s starting point,
whether these milestones are overcoming obstacles, exploiting opportunities,
creating clusters, attaining certain indicator values, and so on. The trajectory
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characterisation is based on intermediate requirements for the future vision,
much as the achievement of means objectives are intermediate requirements for
the ends objectives. Just as the characterisation of the future vision, broken
down into its component parts, corresponds with ends objectives for specific de-
cision contexts, the characterisation of trajectories within those specific decision
contexts is analogous with means objectives. The main difference, as discussed
above in relation to ends objectives, is that means objectives are consistently
structured, whereas trajectory characterisations can vary widely.

For example, if a component of a future vision is the widespread adoption of
a given technology, then a backcast trajectory of its adoption pathway may be
described by an increased R&D effort (short-term), a fiscal policy framework to
stimulate its diffusion (medium-term), adaptive patterns of consumer behaviour
(medium-to-long-term) enabled by institutional innovations (short-to-medium
term). These aspects of the trajectory may be considered as means to the
ultimate end, which is embedded in the future vision. They can be structured as
means objectives (‘maximise R&D effort’, ‘maximise fiscal incentives’) to the end
objective of widespread technology adoption (‘maximise technology adoption’).
The means and ends objectives can be organised into a hierarchical network
which reflects the chronology of the trajectory. This process is illustrated in
Table 3 with an example using solar PV (photovoltaic).

4 Integrating Backcasting and Value-Focused Think-
ing: A Proposed Methodology.

The value-focused thinking framework for creating, assessing and selecting de-
cision alternatives comprises a decision context, values structured as ends ob-
jectives, and means objectives which are milestones that need to be completed
en route to the fulfilment of the ends objectives. The first three steps of back-
casting similarly provide a problem context, values characterised as components
of a future vision, and backcast trajectories comprising milestones marking the
route between a future vision and the present (see Figure 1).

This paper proposes that the fourth step of backcasting—the identification
of interventions for implementing or initiating the trajectories—can be appro-
priately structured as a decision problem: i.e., what are the best alternatives
(interventions) for reaching the objectives (future vision)? This linking of back-
casting to value-focused thinking was developed and evaluated empirically as
part of the GBFP-Strategies project in response to the absence of methodolog-
ical specifications in the backcasting literature. This is particularly germane
to contexts in which policy is formulated to initiate sectoral trajectories while
respecting cross-sectoral objectives.

The integrated methodology follows the first 3 steps of backcasting, before
shifting to a value-focused thinking approach to the identification of interven-
tions (step 4). The methodological similarities between backcasting and value-
focused thinking, discussed above, underpin this synthesis which is illustrated
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Figure 2: The integrated backcasting & value-focused thinking approach
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5 Application of the Proposed Methodology in GBFP-Strategies

in Figure 2.

Firstly, components of the future vision are treated as ends objectives for a
decision problem. Secondly, the backcast trajectories are treated as a network
of means objectives. To link to value-focused thinking, the ends and means
objectives need to be appropriately structured into clear directional preferences
following decision analytic prescriptions. Interventions can then be treated as al-
ternatives for fulfilling decision objectives. The creation of alternatives within a
clear decision frame facilitates broad-ranging objectives-oriented thinking which
confers a number of advantages over unstructured alternatives-focused discus-
sions (see below).

5 Application of the Proposed Methodology in
GBFP-Strategies

Given the policy-making profile of the groups that participated in the GBFP-
Strategies project, interventions focused on policies. The approach for formu-
lating policies in GBFP-Strategies: (i) bases objectives on participant values;
(ii) treats the backcast trajectories as policy pathways with multiple objectives;
(iii) pursues an integrated approach by explicitly considering the trade-offs be-
tween objectives in alternative trajectories; (iv) focuses on immediate policy
alternatives within the mandates of each participant group and allows for clear
assessment of alternatives devised. As the first two of these methodological
characteristics have been discussed above, only the latter two are elaborated
further here.

5.1 Trade-Offs

A core objective of GBFP-Strategies is to facilitate learning about the trade-
offs inherent in the transition towards sustainability. Trade-offs are manifest in
the future consequences of value-based choices in broad problem contexts like
sustainability. These in turn will result in competing and potentially conflicting
objectives embodied in different backcast trajectories. Consequently, the identi-
fication of interventions in GBFP-Strategies needed to be framed by aggregated
and multi-sectoral backcast trajectories to ensure that understanding of these
trade-offs was not lost.

To this end, GBFP-Strategies was able to draw on GB-QUEST, a participa-
tory integrated assessment tool (Tansey et al., 2002; Carmichael et al., 2004).
GB-QUEST elicits users’ values through a series of structured choices covering
aspects of human activity across a wide range of sectors (e.g., energy, urban
planning, water) and domains (e.g., technological, institutional, social, environ-
mental). GB-QUEST then assesses the users’ choices using simplified but highly
integrated models of biogeophysical processes to construct explicitly normative
scenarios which reveal the consequences of choices made. Parameters of hu-
man activity are exogenised to the extent that the model architecture resembles
an accounting tool for the physical transformation of energy, land, materials,
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etc, given user-supplied assumptions. GB-QUEST does not attempt to repre-
sent the full complexity of human and natural systems, but concentrates on the
higher-order consequences of human activity over the next 40 years. A more
detailed description of GB-QUEST can be found elsewhere (Robinson et al.,
2000; Carmichael et al., 2004).

In GBFP-Strategies, therefore, backcast trajectories are built around differ-
ent sectors and domains. A trajectory in the land use sector might have as
its starting point (characterised in the future vision) ‘contained urban sprawl’,
while a trajectory in the social domain might have as its starting point ‘high
personal freedom of choice’. Following the proposed integrated methodology,
alternatives devised in the decision context framed by the objective ‘minimise
urban sprawl’” may perform poorly against the objective ‘maximise personal
freedom’ (with respect to choosing where to live or work) in a different decision
context. In assessing alternatives, therefore, trade-offs are required between
potentially competing objectives embodied in different backcast trajectories.

In the case of GBFP-Strategies, where participants are drawn from policy-
making entities with sectoral mandates, this means that policies (as a specific
type of intervention) are assessed not just against narrow sectoral objectives
but against broader multi-sectoral and longer-term objectives associated with
sustainability, which are generated through the earlier steps in backcasting.
This ensures that there is explicit recognition of trade-offs in the creation and
assessment of alternatives.

In general terms each decision problem in the proposed methodology is
nested within a strategic decision context (or problem context in backcasting).
Interactions with, influences on, and trade-offs between other decision problems
must be addressed as an integral part of the process of identifying and assessing
interventions. Decision analytic tools including objectives networks, and influ-
ence diagrams can be used as cognitive aids in this regard. Under the proposed
methodology, each decision problem (for each trajectory) is structured in the
same way, facilitating comparability. Formal trade-off techniques such as multi-
attribute trade-off analysis described in the decision analysis literature (e.g.,
Clemen & Reilly, 2000) are also appropriate, but may require too great a level
of detail for a backcasting study.

5.2 Assessing Alternatives

The assessment of alternatives against objectives is an integral part of the trade-
off analysis described above. In a decision context, criteria for assessing alter-
natives should be derived from the ends objectives for the decision. Treating
the identification of interventions as a series of decision problems with clearly
structured ends objectives enables such criteria to be developed.

In GBFP-Strategies the future consequences of choices made by participants
are characterised by the integrated assessment tool, GB-QUEST, through an
array of environmental, economic, and social indicators. For example, choosing
to encourage the use of clean fuels for electricity generation may result in reduced
GHG emissions per capita, reduced employment in extractive energy resource
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sectors, and so on. In some cases, these indicators are also criteria by which
objectives can be evaluated. For example, if a choice is made to ‘reduce our
contribution to climate change’, a derived ends objective may be ‘minimise
GHG emissions’, and an indicator may show ‘GHG emissions per capita’. In this
case, the indicator is suitable as a criteria to assess different policy consequences
with respect to the ends objective in the specific decision context of reducing
contribution to climate change. However, as the primary function of the GB-
QUEST indicators is to characterise the future vision, in some cases this issue
of compatibility with assessment criteria may not arise. In such cases, criteria
would need to be devised to measure performance against the ends objectives.
Interventions in backcasting may address either the implementation or the
initiation of backcast trajectories, although the latter is more common. In the
proposed methodology, hierarchies of ends and means objectives within specific
decision contexts will broadly reflect the chronology of trajectories. Where inter-
ventions are focused on initiating trajectories, more immediate means objectives
may be more suitable as the basis for developing assessment criteria. However,
shorter-term proxies for long-term ends objectives can also be included in the
decision frame, both as an orientation for generating alternatives, and as a basis
for deriving assessment criteria. Recent work on the analysis of climate change
policies develops this proxy objective approach (Keeney & McDaniels, 2001).
Including proxies for long-term objectives recognises path dependency in the
trajectories. Thus an alternative may perform well against means objectives in
its decision frame, but its overall assessment will be impacted if it does not
also progress towards the ultimate ends for the decision. This is a step towards
easing the inherent tension between the long-term perspective of backcasting,
and the need to formulate immediate policy actions (or other interventions):

“backcasting analyses have tended to steer an uneasy course be-
tween the Scylla of vagueness, where everything looks feasible over a
long enough time-horizon, and the Charibdis of rigidity, which leads
to policy recommendations reminiscent of five year plans.”

(Robinson, 1982b)

6 Conclusions: Benefits and Applicability of The
Proposed Methodology

The proposed methodology for structuring the identification of interventions in
backcasting as a decision problem using prescriptions and techniques from the
decision analysis literature offers a number of benefits. The first is a formalised
structure for considering trade-offs between objectives as integral to the process
of creating and assessing interventions. In problem contexts typically addressed
by backcasting, competing objectives are the rule rather than the exception.
Trajectories backcast from future visions of broad scope are often disaggregated
along sectoral or technological themes. Interventions created to implement or
initiate individual trajectories may have synergistic or antagonistic influences on
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other trajectories. A disaggregated approach risks omitting these influences, or
leaving them to be considered as a postscript when trajectories are re-aggregated
at the end of the backcasting process. The proposed methodology allows for
trajectories to be disaggregated into specific decision contexts to facilitate the
identification of interventions, while ensuring that resulting interventions are
coherent in terms of moving towards the aggregated future vision.

The second benefit of the proposed methodology applies to structured value-
focused decision processes in general. When compared with unstructured method-
ologies in which values are used as criteria for evaluating a limited set of alter-
natives, value-focused thinking helps (Keeney, 1992):

e make values explicit from the outset ensuring that the reasons behind the
ultimate objectives for the decision are clearly understood, both individ-
ually and in relation to each other;

e focus the decision context on what is important for the decision (objec-
tives) rather than what the options might be (alternatives);

e avoid the anchoring of alternatives on pre-identified or self-evident options
within a narrow decision context, overcoming decision heuristics which
constrain creativity and bias outcomes towards information-rich, familiar
or initially-considered alternatives (Kahneman et al., 1982);

e provide an overall decision framework to encourage careful thinking and
to structure relevant information which makes complex problems more
readily understood (Arvai et al., 2001).

Finally, decision structuring has proved successful in facilitating the par-
ticipation of multiple stakeholders with different values and perspectives in a
common decision process (e.g., Hobbs & Horne, 1997; McDaniels et al., 1999).
Value-focused thinking allows for alternatives to be evaluated against clearly-
stated but competing objectives in a transparent and systematic manner, facili-
tating constructive engagement in the process by participants (von Winterfeldt,
1992). This is central to GBFP-Strategies where research is characterised as
strongly interactive with respect to its relationship with stakeholders (Robinson
& Tansey, 2006).

This paper was developed to address a gap in the backcasting literature,
which has been largely silent on the issue of identifying interventions in the
present. While the framework proposed here, integrating backcasting and value-
focused thinking, was designed to support the GBFP-Strategies project, we be-
lieve it is fully transferable to other backcasting applications with different prob-
lem contexts and participant profiles. This synthesis applies a tried-and-tested
decision analytic method to help orient backcasting outcomes towards concrete
interventions for the implementation of desirable futures. We feel confident
about the logic of this synthesis and have evaluated the framework empirically.
The results of this evaluation are described in a companion paper (Wilson et
al., Submitted).
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