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1

Structuring Environmental 
Management Choices

In late 1999, 24 people representing a variety of  
interests, perspectives, and agencies signed off  on 
a consensus agreement that fundamentally 
changed water flows on a disputed stretch of  a 
managed river in British Columbia, Canada. Up 
until then, hydroelectric facilities on the river had 
been operated primarily for power production, 
with limited consideration given to effects on fish-
eries, wildlife, recreation, and local communities. 
Relationships among the diverse stakeholders 
(BC Hydro, which produces electricity from the 
dam, the federal Department of  Fisheries and 
Oceans, the provincial Ministry of  Environment, 
and community members) were strained. Court 
actions were threatened by both the local aborigi-
nal community and the federal Fisheries 
 regulator. From the utility’s perspective, water 
management options were complicated by an 
unclear regulatory environment that offered lit-
tle guidance about how to involve other 
 stakeholders, how to address trade-offs affecting 
water flows, or how to adapt management prac-
tices to public values that had changed over time.

Conventional thinking suggested a choice 
between negotiation and litigation. Instead, the 
utility, along with provincial and federal regula-
tors, collaboratively developed and adopted a 
structured decision making (SDM) approach. In 
addition to achieving consensus agreements at all 
but one of  23 facilities, the SDM process produced 

a common understanding among key stakeholders 
about what could and couldn’t be achieved 
with  different management alternatives, about 
which trade-offs were acceptable, and about 
which uncertainties were most important. By 
focusing on mutual learning, it built trust and 
stronger working relationships among key stake-
holders, and institutionalized a commitment to 
improving the information available for decision 
making over time. The process won a range of  
international awards for sustainability.

Although there are many reasons for the 
remarkable success of  water-use planning in 
British Columbia, one key factor was the use of  
SDM methods to guide both analysis and delibera-
tions1. Over 10 years later, SDM continues to play 
a prominent role in framing important environ-
mental management decisions in the province. 
The provincial government regularly requests the 
use of  SDM to help guide environmental assess-
ment and project or program planning efforts. 
BC  Hydro, the government regulated provincial 
energy utility, uses SDM approaches to  assess 
its  electricity generation options and incorpo-
rates  SDM in its triple bottom-line approach 
to  corporate purchasing policies. In both BC 
and  the  adjacent province of  Alberta,  several 
indigenous communities are using SDM as 
part  of  environmental management and eco-
system  restoration initiatives2; one has adopted 
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2 Chapter 1

its own SDM guidelines as the overarching frame-
work for planning and negotiations in its territory 
with the provincial and federal governments3. 
The federal fisheries regulator wrote SDM-based 
procedures into its Wild Salmon Policy4 and has 
used the process to produce an interim agreement 
on the management of  a widely recognized 
threatened species5. Forestry practitioners in 
western Canada recently used SDM to help assess 
climate-change vulnerabilities and adaption 
options for sustainable forest management6.

In the United States, the Fish and Wildlife 
Service (USFWS) has adopted SDM as a standard 
of  practice and is using SDM methods in a variety 
of  environmental management contexts. In its 
technical guide for the conduct of  adaptive man-
agement, the US Department of  the Interior 
(USDOI) states that ‘Adaptive management is 
framed within the context of  structured decision 
making, with an emphasis on uncertainty about 
resource responses to management actions . . . ’7.

This interest in SDM is not limited to North 
America. In Australia, the Department of  
Agriculture, Fisheries and Forests has a community 
of  practice in SDM and is using it to develop an 
approach to the management of  agricultural pests 
and invasive species. SDM approaches have been 
used in New Zealand to aid recovery of  the endan-
gered Hector’s dolphin8 and the country is debating 
use of  an SDM approach to help develop a risk 
framework for management of  genetic organisms, 
with a special emphasis on ways to integrate con-
cerns of  the aboriginal Maori culture alongside con-
cerns developed through western scientific studies.

Why all the interest? What’s different about 
SDM? Fundamentally, SDM reframes management 
challenges as choices; not science projects, not 
 economic valuation exercises, not consultation 
processes or relationship builders. You have a 
 decision (or a sequence of  decisions) to make. The 
 context is fuzzy. The science is uncertain. 
Stakeholders are emotional and values are 
entrenched. Yet you – or someone you are 
 advising – has to make a choice. This decision will 
be controversial. It needs to be informed,  defensible, 
and transparent. This is the reality of   environmental 

management. It has been said that reality is what 
we deal with when there are no other options. We 
think that SDM is a useful way to deal with the 
realities of  everyday environmental management.

1.1 Three typical approaches 
to environmental decision making

Let’s look first at three dominant paradigms that 
guide how environmental management decisions 
are conventionally made: science-based decision 
making, consensus-based decision making, and 
analyses based in economics or multi-criteria 
decision techniques.

1.1.1 Science-based decision making

A file arrives on the desk of  a resource manager 
working in government. A biologist by training, 
she learns that a species recovery plan for the 
recently listed split-toed frog will need to be in 
place in 18 months. This is a priority issue and 
she has been given lead responsibility. She pulls 
together an inventory of  all the science on split-
toed frogs and launches a science review and 
planning team. Within a few months, work is 
underway to produce a comprehensive risk 
assessment and a state of  the art habitat model. 
The modeling is completed within 15 months, an 
extraordinary accomplishment. Our scientist 
heaves a big sigh of  relief  and settles down to 
develop a plan. Two months later, however, she is 
disillusioned, attacked by angry environmental 
activists who reject the recommended captive 
breeding options on ethical grounds, by local 
tourism operators who claim that the proposed 
road closures will ruin their businesses, and by 
frustrated recreationists who demand that recov-
ery funding be used instead for the protection of  
more visible species. Faced with the impending 
deadline, her embattled boss pushes through a 
band-aid solution that slightly soothes stakehold-
ers’ ruffled feathers but will never protect the frog. 
Everyone is frustrated and disillusioned with a 
world where, once again, politics trumps science.

Gregory_c01.indd   2Gregory_c01.indd   2 11/11/2011   1:55:03 AM11/11/2011   1:55:03 AM



Structuring Environmental Management Choices 3

This scenario is (perhaps) a little exaggerated, 
but it illustrates the deep-rooted reliance on 
 science of  many decision makers and resource 
managers and their desire to produce ‘science-
based’ decisions. When a solution supported by 
scientific experts fails to receive wide support, 
environmental managers often throw up their 
hands and decry the vagaries of  ‘irrational’ social 
values and power politics. The problem is not 
with the science: sound science must underlie 
good environmental management decisions. The 
problem is with society’s tendency to ask too 
much of  science in making decisions and to leave 
out too many of  the other things that matter to 
people. First of  all, science is not the only credible 
or relevant source of  knowledge for many envi-
ronmental management decisions. Secondly, 
social considerations and ethics and the quality 
of  dialogue play important roles in shaping envi-
ronmental management choices. Most impor-
tantly, rarely is there a single objectively right 
answer and science provides no basis for dealing 
with moral or value-based choices. The biologist 
Jane Lubchenco, in her Presidential Address to 
the American Association of  the Advancement 
of  Science, reminded the audience (in the context 
of  environmental planning) that ‘Many of  the 
choices facing society are moral and ethical ones, 
and scientific information can inform them. 
Science does not provide the solutions . . . ’9.

There is increasing recognition that when 
management choices are characterized by a high 
degree of  stakeholder controversy and conflict, 
the decision process must address the values 
held  by key participants10. Unfortunately, most 
resource management agencies have little knowl-
edge about how to deal constructively with value-
based questions. Nor is it generally recognized 
that many so-called environmental initiatives 
also will have implications for economic, social, 
and other considerations. If  a narrow, environ-
mentally focused agency mandate means that 
these related concerns have not been identified 
carefully, then progress in implementation may 
be blocked. The frequent result is an 11th-hour, 
behind closed-doors, largely ad-hoc capitulation 

to vaguely defined ‘social values’ and ‘political’ 
pressures – as in our scientist scenario.

One of  the things we want to do in this book is 
to help scientists and scientifically trained man-
agers figure out how to contribute usefully to 
public policy decisions that are as much about 
values as about science. Making good choices 
requires the thoughtful integration of  science 
and values – the technical assessment of  the 
 consequences of  proposed actions and the impor-
tance we place on the consequences and our 
 preferences for different kinds of  consequences – 
as part of  a transparent approach to examining a 
range of  policy options. While credible environ-
mental management relies on carefully prepared 
technical analysis, it also relies on creating a 
deliberative environment in which thoughtful 
people can express their views in a collaborative 
yet disciplined way. Science alone will not make 
good environmental policy choices. But a values 
free-for-all will not get us there either.

For some types of  problems the objectives are 
simple and clear, the range of  alternatives is well 
understood, and the evaluation of  them involves 
few and relatively uncontroversial value judg-
ments. For example, if  a policy decision has been 
made to reduce waste or emissions by 30%, then 
the task of  deciding how to achieve that target 
might be quite technical, largely driven by cost-
effectiveness or least-cost analysis (implement 
the lowest cost alternatives up to the point where 
the target is reached.) Scientific or technical anal-
ysis can perhaps provide ‘answers’ in this con-
strained decision context, with scientists acting 
as ‘honest brokers’11. For other, morally charged 
questions – regarding genetically modified foods, 
the hunting of  baby seals, or lethal predator con-
trol, for example – beliefs are so deeply entrenched 
that the influence of  scientific or technical infor-
mation on decisions may be small. These choices 
often end up in the hands of  political leaders who 
will make a value-based choice with little refer-
ence to scientific information.

The problem for environmental managers is 
that the vast majority of  environmental decisions 
fall into a messy middle ground where science 
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4 Chapter 1

plays a bounded but critical role and values and 
preferences, often strong and initially polarized, 
are also critical but not fixed. Research in behav-
ioral decision making emphasizes that, particu-
larly in less-familiar evaluation contexts, prefer-
ences are often ‘constructed’ based on information 
gained during a process12, rather than uncovered 
or revealed as fixed pre-existing constructs. 
Factual information will never, by itself, make a 
decision, but it informs and shapes values, which 
do determine choices.

This clearly implies that what is needed is a 
framework for making environmental manage-
ment choices that deals effectively with both 
 science and values. Yet when managers and 
 scientists – and most other people as well – talk 
about values, they find themselves tip-toeing 
around, more than a little uncertain how to pro-
ceed. Most often, efforts to resolve value-based 
conflicts focus on bargaining and negotiation or 
on consensus building. Unfortunately, an over-
emphasis on process, dialogue, and consensus 
can create its own problems.

1.1.2 Consensus-based decision 

making

As the name suggests, consensus-based decision-
making processes are those that focus on the 
 endpoint of  bringing a group to a consensus 
agreement.

What could possibly be wrong with this? As 
an outcome, nothing; we’re fans of  consensus, 
just as we’re fans of  laughter or happiness. Our 
criticism arises whenever consensus is a goal of  
group deliberations, because we’ve often seen an 
emphasis on consensus take environmental 
management processes in the wrong direction. 
The biggest problem is that the group will often 
push too soon, too hard toward convergence, at 
the expense of  a full exploration of  minority 
views and creative solutions. An approach based 
on building consensus presumes that people 
have a good idea at the start of  what they want 
to see happen, and that this reflects a good 
understanding of  what the various alternatives 

will deliver. When addressing tough environ-
mental  management problems, this is rarely the 
case. Whenever decisions are characterized by 
multiple and conflicting objectives and a 
 complex array of  alternatives with uncertain 
outcomes – a nearly universal situation in 
 environmental management – people are likely 
to enter into a decision-making process with 
plenty of  emotions and strong positions but a 
poor understanding of  relationships between 
actions and consequences. And as we discuss 
more fully in Chapter 2, it is naïve and mislead-
ing to assume that working with people in a 
group is a simple cure for the shortcomings of  
individual decision makers.

In addition, insufficient attention typically is 
given to dealing with uncertainty in the antici-
pated consequences of  actions and to what this 
means for establishing an effective and robust 
management strategy. Although in some cases 
significant reductions in uncertainty are possible, 
at other times key sources of  uncertainty will be 
irreducible, at least with available resources and 
within the time scale of  management concern. 
Reaching agreement in these cases necessarily 
involves tackling directly the thorny issue of  risk 
tolerance – how much risk people are willing to 
accept and to which of  the things they value. 
Recovery plans often bring these issues into the 
fore: with the split-toed frog, it’s likely that some 
stakeholders will be highly risk averse (‘we must 
guarantee long-term survival’) and others will be 
more risk neutral (‘we need to improve chances 
of  survival’). Bargaining and negotiation frame-
works offer little that will help groups work 
through these issues in a constructive and 
 collaborative manner.

Finally, because of  the emphasis on consensus 
as such, it is tempting for both participants and 
facilitators to ignore difficult trade-offs and to 
favor vaguely defined or relatively safe solutions 
so long as everyone agrees to them13. Questioning 
the motives or aspirations of  the group, remind-
ing them of  the larger problem context, or intro-
ducing participants to demanding – albeit 
appropriate and insightful – analytical methods, 
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Structuring Environmental Management Choices 5

is rarely attempted because the fragile consensus 
might well be upset. Little is done to combat 
insidious ‘decision traps’ that (as we’ll discuss 
later) have been shown to foil the judgments of  
even sophisticated decision makers14. From a 
decision-making perspective, however, the goal 
is to reach beyond the least common denomina-
tor of  a universally supported plan and, instead, 
to deliver one that is creative and demonstrably 
effective, that will survive further scrutiny from 
a wider audience, and that is likely to prove 
robust (to changing values, circumstances, and 
politics) over time. This requires that conflicting 
views be viewed not as problems to be hushed or 
appeased but as opportunities to clarify the rea-
sons behind apparent differences in values and 
the various interpretations given to factual 
information.

1.1.3 Economics and multi-criteria 

analysis

Imagine if  the split-toed frog project had landed 
on the desk of  an economist rather than a scien-
tist. An economist might immediately see the 
need for a quantitative analysis that will yield a 
summary calculation showing the ratio of  costs 
to benefits of  the alternative courses of  action. 
He is likely to take the list of  initial manage -
ment alternatives he’s been given, calculate the 
expected values of  key effects, and begin the pro-
cess of  monetizing a long list of  ecological and 
social impacts. Knowing that this is a complex 
and controversial task, he is likely to allocate his 
18 months to conducting benefit transfer stud-
ies, or perhaps to initiate a travel-cost study or 
contingent valuation survey15 – tools that help 
to assign monetary values to non-monetary 
effects. There will be little constructive debate 
about the science and the uncertainties 
 underlying estimates of  ecological effects, as 
 discussions are dominated by defense of  the con-
troversial monetization techniques. The final 
results are subject to wide-ranging criticism, as 
various participants either disagree with the mon-
etization efforts or protest that important values 

have been left out of  the analysis because they are 
too difficult to quantify. In the meantime, no 
alternative solutions have been generated.

This scenario demonstrates a more techno-
cratic approach to decision making. The focus is 
on finding a formula that will calculate a 
 summary answer: the analyst wants to do the 
right thing, but above all seeks a method that 
will yield a number (e.g. a net present value or a 
 benefit-cost ratio) and provide the required 
answer. For  the economist, the primary tech-
niques are  monetization, benefit transfer  studies, 
and cost-benefit analysis, informed by a variety of  
 specialized non-market valuation methods. This 
scenario could equally feature a decision analyst; 
the tools would be multi- attribute utility  functions, 
normalization, weighting, and related techniques. 
Yet the effect would be the same – a formula-based 
score that identifies the preferred solution.

What is lost with these technocratic 
approaches is the focus on making sound deci-
sions. If  you’re a manager, you need solutions – 
creative solutions – that are directly responsive 
to stakeholders’ perceptions and concerns and 
that are developed with their collaboration 
and  support. Instead, a technocratic approach 
reduces the management task to a project valua-
tion and selection exercise. The essence of  good 
decision making lies in understanding the 
 problem, gaining insight into what matters to 
 people, and then generating responsive alterna-
tives. In a cost-benefit process, there is little room 
for these tasks. The emphasis is on analyzing one 
preferred solution: rarely are alternatives com-
pared explicitly or broken down into their com-
ponents in hopes of  combining elements to 
develop a new, better (i.e. more effective or 
cheaper or quicker or more widely supported) 
management alternative. As we  discuss further 
in Chapter 2, economic and  multi-criteria 
approaches might produce a decision, but it 
may not be one that addresses the real problem 
at hand and, without the involvement of  key 
parties in a creative problem-solving process, 
it’sunlikely to enjoy broad-based support. Of  
course there are experienced practitioners in 
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6 Chapter 1

both economics and multi-criteria decision 
 analysis who emphasize the need for good prob-
lem structuring, creative thinking and mutual 
learning. But in their conventional applications, 
both cost benefit analysis and multi-criteria 
methods lack the structuring and deliberative 
aspects of  SDM and, to the extent that they 
 represent expert-driven processes, are unlikely to 
generate broad-based community or stakeholder 
support.

1.2 Structured decision making

1.2.1 What is structured decision 

making and where does it come from?

We define SDM as the collaborative and facili-
tated application of  multiple objective decision 
making and group deliberation methods to envi-
ronmental management and public policy 
 problems. It combines analytical methods drawn 
from decision analysis and applied ecology with 
insights into human judgment and behavior 
from cognitive psychology, group dynamics, and 
negotiation theory and practice. The primary 
purpose of  an SDM process is to aid and inform 
decision makers, rather than to prescribe a 
 preferred solution.

In more everyday terms, we think of  SDM as an 
organized, inclusive, and transparent approach 
to understanding complex problems and generat-
ing and evaluating creative alternatives. It’s 
founded on the idea that good decisions are based 
on an in-depth understanding of  both values 
(what’s important) and consequences (what’s 
likely to happen if  an alternative is implemented). 
Designed with groups in mind, it pays special 
attention to the challenges and pitfalls that can 
trap people working together on emotionally 
charged and technically intensive problems – 
mental shortcuts and biases, groupthink, posi-
tioning, and a host of  difficult group dynamics 
and communication challenges. Because it has 
decisions about public resources in mind, it 
emphasizes decision structuring approaches that 

can contribute to consistency, transparency, and 
defensibility, particularly in the face of  technical 
and value-based controversy.

Although SDM approaches could be applied to 
a range of  public policy and management appli-
cations, our focus in this book is on problems 
involving environmental management and pol-
icy choices16. The examples we discuss span 
challenges related to the management of  com-
peting water uses, air quality, climate change, 
species at risk, pest outbreaks, cumulative 
effects,  wildfire risks, parks and recreation, 
fish  and wildlife harvest policies, oil and gas 
 development, mining, water supply options and 
infrastructure investment. An SDM process can’t 
guarantee great outcomes – both politics and 
uncertainty will influence what takes place – but 
it provides a sensible decision-making process for 
multi-dimensional choices characterized by 
uncertain science, diverse stakeholders, and 
 difficult trade-offs.

Decision-making methods are often grouped 
into three categories17. ‘Normative’ methods 
define how decisions should be made, based on 
the theory of  rational choice. The problem, of  
course, is that only rarely are people truly 
rational; instead, decisions usually reflect a mix 
of  cognitive and intuitive or experiential 
responses. ‘Descriptive’ methods describe how 
people actually make decisions. They provide 
helpful insights about how and when decision-
making processes need to be modified in light of  
how people typically form and express judg-
ments. ‘Prescriptive’ approaches, such as SDM, 
suggest ways to help individuals or groups to 
make better decisions, based on decision theory 
but adapted for the practical needs and con-
straints facing real decision makers operating in 
the real world. This emphasis on practical, real-
world solutions – to ensure concepts are under-
stood, or analyses are undertaken promptly, or 
recommendations are implemented rather than 
stalled or ignored – is a theme that will recur 
throughout the book.

Although there are different types of  environ-
mental management decisions and different 
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Structuring Environmental Management Choices 7

deliberation contexts, the use of  an SDM approach 
usually requires that each of  the following ques-
tions is addressed:

1 What is the context for (scope and bounds of) 
the decision?

2 What objectives and performance measures 
will be used to identify and evaluate the alter-
natives?

3 What are the alternative actions or strategies 
under consideration?

4 What are the expected consequences of  these 
actions or strategies?

5 What are the important uncertainties and 
how do they affect management choices?

6 What are the key trade-offs among conse-
quences?

7 How can the decision be implemented in a 
way that promotes learning over time and 
provides opportunities to revise management 
actions based on what is learned?

None of  this should look surprising – you may 
recognize these as the most basic of  steps in devel-
oping or evaluating almost any significant choice: 
from buying a home, to choosing a name for a 
company, to developing effective public policy. 
The difference with an SDM approach is that each 
of  these steps is undertaken formally, openly, and 
in a way that supports collaborative learning and 
defensible decision making.

In SDM, these core steps are used to structure 
and guide thinking about complex choices. 
Sometimes, the steps are used quite literally as a 
guide: an explicit step-by-step process that a 
group agrees to follow. This has the benefit of  
ensuring that everyone knows where they are 
and what comes next. At other times, they are 
used just to inform constructive thinking about 
complicated management problems – an individ-
ual manager or stakeholder with these steps in 
mind, learns to ask ‘what are our objectives?’, 
and so on.

The steps are supported by structuring tools 
and techniques that have been developed in the 
decision sciences over the past 50 years. These 

structuring tools are designed to help individuals 
and groups deal with technically complex deci-
sions and difficult group dynamics. Key SDM 
structuring tools that are almost universally 
applicable (and discussed later in this book) 
include objectives hierarchies, means-ends dia-
grams, influence diagrams, consequence tables, 
and elicitation protocols. Other analytical tools, 
such as Bayesian belief  networks, strategy tables, 
decision trees, value of  information calculations, 
or multi-attribute trade-off  techniques are  critical 
to some decisions but typically see more  limited 
application. Economic methods (such as cost–
benefit analysis), technical models (such as life 
cycle analysis or ecological risk assessment and 
modeling), or statistical uncertainty techniques 
(such as Monte Carlo simulation or sensitivity 
analysis), can all play a role in informing a deci-
sion, but do not of  themselves constitute the deci-
sion-making framework.

What exactly is done at each step of  an SDM 
process, to what level of  rigor and complexity, will 
depend on the nature of  the decision, the stakes 
and the resources, and timeline available. In some 
cases, the appropriate analysis may involve com-
plex modeling or data collection spanning months 
or years. In others, it will involve elicitations of  
experts’ judgments conducted over several days 
or weeks. At other times, a half-day workshop to 
carefully structure objectives and alternatives 
may be all that is needed to clarify thinking about 
a particular decision. A key point is that struc-
tured methods do not have to be time consuming. 
Even very basic structuring tools and methods 
can help to clarify thinking, minimize judgmen-
tal biases, and improve the consistency of  deci-
sion-making processes and the quality of  their 
outcomes.

There are no ‘right’ decisions. The goal of  SDM 
approaches is to clarify possible actions and their 
implications across a range of  relevant concerns. 
In the context of  environmental management, 
clarity is achieved by sound technical analysis, 
informed and transparent value judgments, and 
a process that engages people in recognizable best 
practices with respect to decision making.
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8 Chapter 1

1.2.2 What does a structured decision 

making process look like?

There are six core steps in SDM that usefully can 
be applied to nearly any environmental manage-
ment decision, as shown in Figure 1.1. What 
exactly is done at each step will vary depending 
on the decision context. One of  the most impor-
tant lessons we have learned is the value of  itera-
tion. Get started, keep moving, and come back to 
refine previous work when you need to.

To help to familiarize you with the terminology 
we will use when discussing these steps, we’ll 
refer to the simple and familiar situation of  buy-
ing a flight ticket. We know this isn’t really an 
environmental management question, but real 
problems quickly get complicated and our pur-
pose here is primarily to establish a basic working 
vocabulary.

Clarify the decision context

This step involves defining what question or prob-
lem is being addressed and establishing the scope 
and bounds for the management decisions. At 
this early stage, it is important to answer three 
initial questions:

1 What is the decision (or series of  decisions) to 
be made, by whom and when?

2 What is the range of  alternatives and objec-
tives that can be considered? – not the details 

at this stage, just the general range and 
bounds: what’s in and what’s out.

3 What kind of  decision is it and how could it 
usefully be structured? What kinds of  analyti-
cal tools will be needed? What level and kind 
of  consultation is appropriate?

This initial problem-structuring phase of  SDM 
lays out a road map for the deliberations that fol-
low so that all parties understand what will hap-
pen and when. A key technique at this point is 
‘decision sketching’ – working quickly through 
the first steps of  SDM at a scoping level to clarify 
what the decision is about and what will be 
required to make an informed choice. This is the 
focus of  Chapter 3.

Define objectives and performance measures

Objectives concisely define ‘what matters’ about 
the decision; performance measures are specific 
metrics for assessing and reporting how well an 

Evaluate 
trade-offs
and select

Define
objectives and

measures

Develop
alternatives

Estimate
consequences

Clarify the
decision
context

Implement,
monitor

and review

Figure 1.1 Steps in structured decision making.

Text box 1.1: Example: buying a 
flight ticket

Suppose that, for whatever reason, you need 
to purchase a flight ticket from Vancouver to 
New York.

There is a surprising amount of  additional 
information you need to know about the con-
text of  the trip before running to Expedia: When 
is the trip? How flexible are the dates? Who’s pay-
ing? Is there a travel budget? You could also chal-
lenge constraints: Do I really need to go – perhaps 
I could teleconference instead? Maybe we could 
meet halfway? All of  these details (and many 
more) need to be addressed in the ‘clarify the 
decision context’ phase of  the process. Neglect 
these and other important questions, and your 
entire analysis could end up being useless.

For now, let’s assume it’s a personal trip – so 
you’re paying, dates are somewhat flexible, 
you don’t need to consult other family mem-
bers, and teleconferencing isn’t an option.
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Structuring Environmental Management Choices 9

alternative performs with respect to an objective. 
Together, objectives and performance measures 
do two critical things: they drive the search for 
creative alternatives and they form a consistent 
and transparent framework for comparing them. 
They define key concerns related to ecological, 
social, cultural, economic, or health and safety 
considerations, to the extent that these might be 
affected by alternatives under consideration. 
They include important but hard-to-quantify val-
ues and outcomes as well as those more easily 
quantifiable.

Objectives and their corresponding perfor-
mance measures must be carefully defined and 
accepted by key stakeholders as the basis for 
evaluating management alternatives. It’s under-
stood that different parties will attach different 
importance to different objectives, but weight-
ing is not addressed at this stage; it will be 
addressed if  and only if  it’s found to be  necessary 
and useful as part of  a later trade-off   analysis. 
The goal of  this initial stage is for  participants 
to  agree on what things matter and need to  
be  assessed in order effectively to  compare 
 alternatives.

Of  course, the word ‘objective’ is in wide use, 
and everyone thinks they have their objectives 
pretty well figured out. But to be useful for 
 decision making, objectives need to follow a few 
simple but important rules. We provide some 
guidance and useful tools in Chapter 4. We devote 
an entire chapter (Chapter 5) to the development 
of  performance measures, a reflection of  how 
critical they are to a successful decision process.

Develop alternatives

In some decision contexts (like our flight ticket for 
example), identifying alternatives is a fairly pas-
sive affair – the alternatives are discrete things 
that are ‘out there’ waiting to be picked from a 
shelf. In many environmental management con-
texts, however, things are not so straightforward. 
Alternatives are usually complex sets of  actions 
that need to be created rather than discovered. 
That act of  creation is what SDM is all about – the 

development of  creative alternatives that are 
responsive to the defined objectives. In contrast to 
economic or scientific approaches that focus pri-
marily on valuation or risk, the focus in SDM is on 
identifying, comparing and iteratively refining 
alternatives. Alternatives should reflect substan-
tially different approaches to a problem based on 
different priorities across objectives, and should 
present decision makers with real choices. In 
most environmental management contexts, it is 
important to search for alternatives that are 
robust to key uncertainties or that are likely to 
reduce them over time.

Text box 1.2: Example: buying a 
flight ticket

Still not ready for Expedia. Ask yourself: ‘what 
do I care about in a flight ticket?’ – perhaps it’s 
one that leaves at a convenient time, flies 
directly, is inexpensive and comfortable. Maybe 
you’d avoid an airline with a dodgy safety 
record, or are interested in cancellation flexi-
bility or reward miles? You could probably list 
dozens of  items. But after reflection, suppose 
these boil down to three fundamental objec-
tives that you’d base your decision on:

1 Minimize cost.
2 Minimize travel time.
3 Maximize comfort.

Now for performance measures: of  your three 
objectives, cost should be straightforward to 
estimate (in dollars), as should travel time (in 
hours). Comfort is a bit trickier, so you’d need 
to come up with a scale that incorporated 
aspects of  comfort that concerned you (e.g. 
legroom,  in-flight entertainment options, 
etc.). Let’s say we come up with a scale of  1 to 
5, where 1 is the least comfortable, most basic 
seat you can imagine and 5 is the most luxuri-
ous surroundings you could expect for your 
budget and for the airlines flying this route.
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10 Chapter 1

In Chapter 7, we describe some methods 
for  developing alternatives in the context of  
multi-stakeholder, multi-issue environmental 
management problems. In these situations, the 
number and diversity of  alternatives can be 
overwhelming. And for decision makers some of  
them are scary – there is a fear of  unrealistically 
raising both expectations and the costs 
 associated with evaluating a large number of  
alternatives. SDM includes methods for both 
helping groups come up with a range of  creative 
alternatives, organizing them to facilitate effec-
tive evaluation, and then iteratively simplifying 
and improving them.

Estimate consequences

At this step, the consequences of  the alternatives 
on the performance measures are estimated. This 
is a technical task, undertaken by ‘experts’. 
Who’s an expert depends on the nature of  the 
task, but for any given decision may include a 
combination of  scientists (which we define 
broadly here to include natural and social scien-
tists, economists and engineers) and local or 

 traditional knowledge holders. The presence of  
uncertainty complicates the assessment of  
 consequences, as does the presence of  multiple 
legitimate forms of  expertise. Groups involved in 
an SDM process will need to be prepared to learn, 
to explore competing hypotheses, and to build a 
common understanding of  what constitutes the 
best available information for assessing conse-
quences. An honest and accurate representation 
of  uncertainty based on a diversity of  expertise 
will be essential. Consistent with the project 
goals, timeline and resources, attempts to reduce 
uncertainty may include collecting additional 
information, developing predictive modeling 
tools, or eliciting judgments about the range of  
potential outcomes from experts. Particular 
emphasis is placed on building an understanding 
of  uncertainty as it affects the evaluation of  alter-
natives. (Are some alternatives more uncertain or 
less well-understood than others? If  so, how 
might these sources of  uncertainty be addressed? 
Are management actions sufficiently flexible to 
incorporate what is learned over time?)

A useful tool for summarizing consequences is 
a ‘consequence table’. Variously termed a deci-
sion table, objectives by alternatives matrix, or 
facts table, this deceptively simple tool presents 
the consequences of  policy or management 
options in a matrix with objectives and perfor-
mance measures on one axis and the alternatives 
on the other. In each cell of  the matrix is an 
 estimated value or impact score for the measure – 
the impact or distribution of  impacts that is 
 predicted to occur under that policy alternative – 
not unlike a consumer report comparison of  
stoves or vacuum cleaners. The level of  rigor 
involved in  estimating consequences can vary 
considerably depending on the nature of  the 
 decision. Some major decision processes may 
have months or even years of  supporting analy-
ses; others may require nothing more sophisti-
cated than a  one-to-five point scoring system 
sketched on a flipchart.

We discuss uncertainty in detail in Chapter 6, 
and key considerations in estimating conse-
quences in Chapter 8. This book is not meant to 

Text box 1.3: Example: buying a 
flight ticket

OK, now to the Internet. Let’s suppose your 
search yields three candidate flights that could 
work within the dates that you want to travel.

With the alternative flights sorted out, we 
now have a start on a ‘consequence table’, 
which compares the alternatives in terms of  
the specified objectives and performance 
measures.

Objectives 

 

 Performance 

measures

Flight 1 Flight 2 Flight 3

Minimize cost $

Minimize time Hours

Maximize 

comfort

Scale (1 = 

uncomfortable, 

5 = luxury)
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Structuring Environmental Management Choices 11

provide detailed technical guidelines on estima-
tion methods; rather, we focus on approaches to 
developing a decision-relevant information base. 
In the context of  environmental management 
problems, expert judgments will almost certainly 
play an important role. We provide guidance on 
how to elicit judgments from experts using best 
practices that minimize the effects of  known 
biases, aggregate the judgments of  multiple 
experts, and improve the consistency and trans-
parency of  judgments. We explore some ways to 
present probabilistic information and explore 
decision makers’ risk tolerances. We’ll touch on 
issues related to ‘best available information’, 
including practical ways to address calls for the 
democratization of  science. We’ll also discuss 
some of  the difficulties that arise when seeking to 
evaluate consequences using information from 
both scientists and community (including 

 aboriginal) resource users, and we review consid-
erations for leveling the playing field between 
these two important sources of  knowledge. Here 
again, the treatment of  facts versus values plays a 
central role.

Evaluate trade-offs and select

The goal of  this fifth step is to choose an alterna-
tive (or set of  alternatives) that achieves an 
acceptable balance across multiple objectives. 
Although an SDM process often delivers win–wins 
and synergies, most decisions will nevertheless 
involve trade-offs. Choosing a preferred alterna-
tive will involve value-based judgments about 
which reasonable people may disagree: are the 
incremental health benefits from cleaning up a 
contaminated site worth the incremental costs?; 
do the greenhouse gas reductions from a ‘green’ 
energy  project outweigh its noise and visual 
impacts?; does improved protection from wildfires 
in a rural  community offset losses in forest biodi-
versity that would result from proposed wildfire 
management actions? SDM promotes exposing 
and facilitating an open dialogue about these 
trade-offs.

Methods for making choices should allow 
 participants to state their preferences for differ-
ent  alternatives based on credible technical 
 information about the estimated consequences. 
There are a range of  structured methods for this, 
some quantitative and some less so. Where the 
potential outcomes of  choices are significant and 
controversial, formal multi-attribute methods 
can be used to bring clarity, consistency, and 
transparency to decision making. However, 
for  most environmental management choices, 
 decision makers will retain the discretion 
and  responsibility for making difficult choices; 
although quantitative trade-off  methods can be 
helpful aids, they should not serve as formulas to 
prescribe an answer. Further, for a large propor-
tion of   environmental management decisions, 
thoughtful structuring of  the problem (in terms 
of  the fundamental objectives and alternatives), 
sound estimates of  consequences and associated 

Text box 1.4: Example: buying 
a flight ticket

Describing consequences requires researching 
the best available information. The ticket prices 
should be easy enough, but what about the 
flight times? Do we believe the airlines’ pub-
lished  figures? Is there some uncertainty (as 
shown for Flight 3) about the actual flight 
times? Perhaps we could do some digging 
around in travel forums to see how reliable they 
are. The comfort scale might also be a bit tricky 
to populate; can we find a suitable expert 
(e.g.  an experienced traveler on this same 
Vancouver – NYC routing) to help us out? Even 
so, the comfort ratings might also be subject to 
some uncertainty.

Objectives  Performance 

measures

Flight 1 Flight 2 Flight 3

Minimize cost $ 2000 1200 600

Minimize time Hours 6 5 10–12

Maximize 

comfort

Scale (1 = 

uncomfortable, 

5 = luxury)

3 2 1–3
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 uncertainties, and structured deliberations about 
key trade-offs will result in wise, well-informed 
choices without explicit weighting or formal 
quantitative  trade-off  analysis. And because 
SDM clarifies areas of  agreement and disagree-
ment among stakeholders and the reasons for 
these disagreements, the results of  an SDM pro-
cess are useful to decision makers whether a con-
sensus is reached or not.

In Chapter 9 we discuss different approaches 
to making trade-offs and provide examples show-
ing how groups have successfully used both 
quantitative and qualitative methods to aid their 
understanding. We also do a little myth-busting 

in this chapter as we show that there are rigorous 
ways to deal with values, and that you can – 
respectfully – ask people to justify, reflect on, 
and (at times) revise their expressed preferences.

Implement, monitor, and learn

A structured decision process should promote 
learning and build management capacity to 
make better decisions in the future. This learning 
may be related to technical understanding (for 
example, reducing uncertainty in the estimation 
of  consequences), human resources (for example, 
training local community members in  monitoring 
methods) or institutional capacity (for example, 
building trust and partnerships and/or develop-
ing systems for tracking and storing data).

Making decisions about things we care about 
can be hard at the best of  times, and it’s even more 
difficult if  we’re very uncertain about the  out-
comes. In such cases, an emphasis on  learning 
over time, accompanied by a formal commitment 
to review the decision when new information is 
available, can be the key to reaching agreement 
on a controversial management strategy.

Particularly when resources are limited, it’s 
necessary to focus on the most important sources 
of  uncertainty, those for which reductions would 
be of  greatest value. As discussed in Chapter 10, 
in SDM, monitoring programs are designed to 
address those uncertainties that are thought to 
be the greatest barrier to making an informed 
choice. To ensure their relevance to the choices 
facing decision makers, the results of  learning 
should be closely linked to the objectives and per-
formance measures used to evaluate manage-
ment alternatives.

Learning in SDM doesn’t just occur at Step 6. 
We believe that the ability of  an SDM approach to 
facilitate mutual learning throughout the pro-
cess – about both facts and values – is one of  the 
key factors in its success. In Chapter 10 we 
emphasize the central role of  learning through-
out the SDM process and introduce some ideas for 
encouraging learning as part of  the application 
of  SDM to applied problems.

Text box 1.5: Example: buying a 
flight ticket

Although we know that comfort is important 
to us, the consequence table shows that 
because of  uncertainty it’s not possible to 
know if  there’s any difference in the perfor-
mance of  alternatives. Unless we can refine 
this information, comfort can’t help us decide 
anything. On the remaining two objectives, 
Flight 2 outperforms (dominates) Flight 1 
because it’s both quicker and cheaper. So, 
unless there are any other factors we’re miss-
ing – and, at this point, it’s always sensible to 
pause and ask yourself  this question, whether 
something vital has been omitted from the 
analysis – we should eliminate Flight 1. Flight 
3 takes between five and seven hours longer 
than Flight 2, but is $600 cheaper. So the real 
choice comes down to this: is avoiding five to 
seven hours in an airplane worth $600 to you?

This, of  course, is a value question that will 
depend on your personal preferences and 
finances. Some people will prefer Flight 2, oth-
ers Flight 3: the use of  SDM approaches won’t 
‘make the choice’ for you, but they have suc-
cessfully identified the key trade-off  and laid 
out a consistent, defensible process for making 
this decision.
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Structuring Environmental Management Choices 13

1.2.3 Who ‘does’ structured decision 

making?

As the case studies presented in later chapters 
will demonstrate, there is no standard formula 
for deciding who gets together to ‘do SDM’ or 
how many sessions should be held. SDM is a 
way of  thinking and talking your way through 
complex choices and can be applied informally, 
with a few colleagues and a flipchart, or for-
mally in high stakes decisions using advanced 
computer software and state-of-the-art techni-
cal analysis.

SDM approaches most often are used to 
 structure decisions involving a group of  10–20 
people who agree to work iteratively and col-
laboratively through the SDM steps in a 
sequence of  perhaps three to eight meetings. In 
some cases, all of  the participants are highly 
trained and may have worked together for years. 
In other cases, groups involve a mix of  experts 
and non-experts who may or may not have met 
each other prior to the start of  the process. 
There might be additional technical working 
groups or expert panels who provide input to 
the main group. There might be auxiliary public 

meetings or sessions with  aboriginal groups or 
senior elected officials that take place in parallel. 
But there is an assumption that a core group of  
people is getting together repeatedly to work 
through a complex problem. Who are these 
people and how long does the sequence of  
meetings last? It depends. It could take a few 
weeks, with meetings attended by individuals 
within a single agency, corporation, or NGO. Or 
it could be an inter-agency group or a full multi-
stakeholder contingent, with members coming 
from several regions or countries for meetings 
that span several months or even years. The key 
is that we envision a group of  people who agree 
to work together, who seek to build a common 
understanding of  a complex issue, and whose 
goal is to develop good solutions that can be 
implemented.

Text box 1.6: Example: buying a 
flight ticket

As noted, there is insufficient information to 
know which of  the alternatives might be 
 better for comfort, our third objective. If  this 
was a one-off  flight, there might not be much 
we could do about it. However, if  we regu-
larly traveled on the same route, we might 
want to purchase tickets on a different airline 
once in a while in order to learn more about 
the relative comfort ratings for each of  the 
three flight alternatives. With uncertainty 
reduced, comfort might well come back into 
play and change which flight we prefer to 
take from then on. But would the price we 
pay for this additional learning really be 
worth it?

Text box 1.7: What’s an ‘SDM 
practitioner’?

Often in this book, we refer to ‘SDM practition-
ers’. What we mean is anyone who wants to 
organize and lead a sound public decision pro-
cess, participate meaningfully in it, or simply 
know whether it’s being conducted according 
to a reasonable standard of  care. Often these 
people will be environmental managers or 
other decision makers, but the reference also 
covers any other government, city or industry 
employee, local resident, resource user, or 
interested party who is either directly involved 
in the environmental management process or 
concerned about its outcome and potential 
effects. There’s no single right way to conduct 
a decision process, and every process is limited 
by resources and timelines. But the methods 
in this book describe a sensible approach that 
can be used (and, as the case studies will 
attest, currently is being used) under a wide 
variety of  conditions by people with varying 
degrees of  experience and interests and 
 training.
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14 Chapter 1

1.3 Case study: using structured 
decision making to develop and 
evaluate creative water-use 
strategies

In the beginning of  this chapter we described the 
water-use planning process in British Columbia, 
Canada. Twenty-three water-use plans were 
developed at large and small facilities throughout 
the province, all using an SDM process. Each one 
progressed a little differently. Some were devel-
oped over the course of  three or four meetings in 
four to six months. Others required a dozen or 

more meetings over one to two years. Here we 
describe one typical example, with the goal of  
demonstrating how the steps of  SDM just out-
lined are applied in a situation much more 
 complex than buying an air ticket. It’s an exam-
ple involving a great deal of  technical analysis of  
the consequences of  alternatives. For an example 
of  a more qualitative application of  SDM, see the 
case study at the end of  Chapter 11, where SDM 
is   used to help communities in a rural African 
community to choose drinking water filters. 
Other case studies demonstrating particular 
steps of  SDM are included throughout the book.

Text box 1.8: The language of environmental something

Sometimes the language commonly used in the world of  resource management can inadvertently 
be off-putting people who have come to participate in a decision. Here are a few examples, based 
on our own experiences when words that we introduced with confidence were met, to our sur-
prise, with frustration or anger:

1 Resources. To some, this word denotes a commodification of  the natural world. Trees, water, 
and wildlife are not resources, they are the essence of  life.

2 Management. To some, this word denotes failure18. The only reason we need management is to 
try new approaches to make up for past mistakes, but why should our current attempts be any 
more successful? Planning can have a similar connotation.

3 Choices. To some, a choice is very limiting; decisions can be wide open, but once the language 
of  choice is introduced it means that someone already has limited the options or presented an 
ultimatum.

4 Process. To some, saying SDM is a process means that we’re introducing yet another long-
winded, self-serving, convoluted approach that might work elsewhere but won’t work here. As 
we’ve been told by stakeholders on several occasions at the start of  our work, ‘we already have 
been processed to death – what we want now are results’.

5 Analysis. To some, introducing the word analysis means that decision-making power will be 
taken out of  their hands. Analysis is seen as another way that outsiders seek to control 
resource decisions and to be secretive about what is really taking place.

6 Trade-off. To some, the word trade-off  doesn’t mean careful value-based balancing but, instead, 
is synonymous with an imposed loss or sacrifice. It means something of  value is about to be 
stolen from individuals, their community, or the natural environment in which they live.

Anyone who has worked with multi-interest stakeholder groups on environmental issues could 
add to this list. Our intent is not to be comprehensive; instead, we emphasize the need to be sensi-
tive to the prior experience of  participants and ready to be flexible in the terminology that’s used.
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1.3.1 Decision context

Consider a large hydroelectric facility located in a 
rural part of  British Columbia, Canada19. A dam 
forms a large reservoir, and power generation 
operations affect both the water level of  the reser-
voir and water flows in the river below the dam. 
There are longstanding conflicts about how water 
should be managed at the facility. Competing 
interests are related to fisheries (in the reservoir 
and the river), wildlife (especially wildlife that 
uses the riparian areas along the river and reser-
voir), revenues from power production (which 
flow through the crown-owned utility to the pro-
vincial government), cultural sites located in the 
drawdown zone of  the reservoir, and opportuni-
ties for recreational use and quality (boating, bird 
watching, picnicking, etc.) at sites along the river 
or reservoir.

Facing public controversy and impending 
court challenges about how facilities are oper-
ated, the utility invites a diverse range of  people 
to participate in a SDM process to explore and 
make recommendations about alternative ways 
to manage water at the facility, with the ultimate 
goal of  finding a better balance among compet-
ing interests. Participants include the energy 
utility, the provincial and federal regulators for 
fish and wildlife, the provincial treasury board, 
local communities and the First Nation20 on 
whose territory the facilities lie. A set of  ‘water-
use planning guidelines’ prepared by the utility 
in partnership with the provincial and federal 
governments establishes the ground rules for this 
consultative process, outlines the SDM process 
that will be used in a multi-stakeholder context 
to develop recommendations, and describes how 
those recommendations will feed into formal 
 regulatory approval and water licensing 
 processes21. The mandate is to identify and evalu-
ate ‘water-use’ alternatives at the hydroelectric 
facility – that is, alternatives related to the elevation 
of  water in the reservoir and the timing and 
magnitude of  flow releases from the dam. 
Alternatives related to structural changes to the 
facilities or upstream watershed management 

activities (such as land use or forestry practices) 
are therefore out of  scope. At minimum, the 
multi-stakeholder committee is required to eval-
uate and address the impacts of  proposed flow 
changes on electricity revenues, fisheries, flood-
ing and First Nations communities; other items 
can be considered at the discretion of  partici-
pants, but these four items are required. A budget 
and timeline for the process is established. An 
SDM facilitator and analyst is selected who is 
responsible for ensuring that all the essential ele-
ments for an informed decision are addressed, 
with emphasis on the effective integration of  
technical analysis into the deliberative multi-
stakeholder process.

1.3.2 Objectives and performance 

measures

Participants arrive at the first consultative 
 committee meeting with a messy and emotionally 
charged list of  issues and concerns. One of  the 
first tasks is to turn these into a set of  
fundamental objectives and associated perfor-
mance measures that can be accepted by all 
participants as the basis for identifying and 
evaluating alternatives.

By emphasizing careful structuring, especially 
the separation of  ‘means’ and ‘ends’, and the 
development of  a common vocabulary so that 
people can communicate effectively, the group 
relatively quickly reaches agreement on a set of  
fundamental objectives. While they almost cer-
tainly don’t agree on the relative importance 
of  these objectives, they don’t need to. They all 
agree  that these are important considerations 
when choosing among water-management alter-
natives – establishing this common ground helps 
to create a more collaborative environment.

The discussion turns to defining performance 
measures – specific metrics for assessing and 
reporting the effects of  alternatives on the objec-
tives. This is a complex task, requiring both tech-
nical and value-based judgments, and takes sub-
stantially more time. Upon conclusion, the group 
has a clear set of  objectives and performance 
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measures that all agree will serve as the basis for 
identifying and evaluating alternatives (Table 1.1 
above).

1.3.3 Alternatives and consequences

To generate alternatives thought to be worth con-
sidering, the consultative committee breaks into 
subgroups. They use an approach called value-
focused thinking to generate ‘bookend’ alterna-
tives. The subgroups include people with diverse 
backgrounds and world views – fish and wildlife 
biologists, power engineers, local residents, tradi-
tional knowledge holders. Working through the 
objectives one at a time, they generate alterna-
tives that would be good for that objective alone – 
without consideration of  the trade-offs that 
might be required to balance with other objec-
tives. Initially, this generates some alternatives 
that are quite polarized – a ‘fish friendly’ alterna-
tive for example and a ‘power friendly’ one. While 
these aren’t very good candidates for a balanced 
solution as-is, they generate creative ideas, espe-
cially when combined with the cross-disciplinary 
thinking as a result of  participants having a 
range of  technical backgrounds. Some of  these 
creative solutions ultimately form the basis for 

unexpected win–win opportunities – water use 
changes that simultaneously benefit both power 
and fish, for example22.

The generation of  alternatives progresses 
through several ‘rounds’. Elements of  the initial 
bookend alternatives are combined with other 
ideas to create hybrid alternatives that seek a bal-
ance among all the competing alternatives. 
Models are developed to predict the consequences 
of  each alternative with respect to each perfor-
mance measure and the results are summarized 
in a consequence table. Alternatives are itera-
tively refined, eliminated and re-combined by the 
committee to form new and better alternatives. In 
some cases this process results in eliminating 
apparent trade-offs and replacing them with 
win–wins; in other cases, it exposes irreducible 
trade-offs. As inferior alternatives are eliminated, 
some of  the performance measures initially iden-
tified become irrelevant – they are no longer 
affected by the refined alternatives and can be 
eliminated from subsequent analyses. This allows 
participants to focus in on key trade-offs. Flooding 
for example in this case is eliminated early as 
none of  the proposed alternatives affect it. Wildlife 
concerns and recreational opportunities were ini-
tially very useful for helping to design good 

Table 1.1 A clear set of  objectives and performance measures to serve as the basis for identifying and 
evaluating alternatives.

Objectives  Measured by

Maximize the abundance and diversity of fish in the 

reservoir

Primary productivity, in tonnes of carbon per year

Maximize abundance and diversity of fish in the 

river

Spawning habitat, in square meters

Frequency of stranding events (days per year) 

Inundation duration of riparian zone in days per year 

(during the growing season only)

Maximize the quality of riparian habitat for wildlife

Minimize losses in the value of power Annual revenue from electricity sales in levelized dollars 

per year

Maximize access to culturally significant sites Frequency of access, in days per year

Maximize quality and quantity of recreational 

opportunities

Quality-weighted annual recreation days (where quality 

weights were assigned by recreational users as a 

function of reservoir levels)

Minimize flood damage to infrastructure Return period of a ‘major’ flood in years (where major is a 

flood that will affect infrastructure in a nearby community)
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 alternatives, but became irrelevant when inferior 
alternatives were eliminated. It turns out that 
industrial concerns and downstream fisheries 
concerns, the latter probably the single most 
important controversy at the start of  the process, 
are addressed by creative win–win solutions.

1.3.4 Trade-offs and uncertainty

After several rounds of  analysis and dialogue 
about alternatives, the final decision is narrowed 
down to a value-based choice between two man-
agement alternatives and three objectives. At this 
point, the estimates of  fisheries benefits in the res-
ervoir are playing a key role in the decision, so 
they are refined. Experts are consulted to provide 
judgments about uncertain quantities and rela-
tionships and a statistical analysis is performed 
(Monte Carlo) to produce a defensible estimate of  
the range of  likely outcomes.

At the core of  this decision now are value-
based trade-offs between the treatment of  herit-
age sites with great cultural and spiritual value to 
the local First Nation, the potential but uncertain 
benefits to fisheries, and the changes in revenues 
associated with power production. Early in the 
process, First Nation participants had rejected the 
notion of  placing a ‘value’ on cultural sites and 
making ‘trade-offs’ about a resource of  such fun-
damental spiritual value. However, they agreed to 
use performance measures (frequency of  access 
per year) to allow comparisons of  the degree of  
access provided by alternative operating strate-
gies. In the end, the provision of  access to cultural 
sites turns out to be a key driver in the selection of  

an alternative. The use of  explicit performance 
measures for this spiritual value helps to ensure 
that it is evaluated on equal footing as part of  the 
decision process, along with power, fisheries, and 
other objectives. In contrast, any attempt to 
quantify in monetary terms the value of  these 
resources would have alienated the First Nations 
community and quickly terminated their 
 participation.

With two alternatives and three objectives (see 
Table 1.2), there is no need for fancy quantitative 
trade-off  tools to support decision making. 
What’s needed is dialogue – an opportunity to 
talk about the significance of  these impacts to the 
people affected. Participants learn a great deal 
about things they knew little about before the 
process. This influences their opinions about 
which alternative provides the best balance 
across interests. At the end, participants are 
asked to identify which alternatives they enthusi-
astically support, oppose, or can live with and 
why. Consensus is reached on Alternative 5, 
largely influenced by (a) frank dialogue among 
participants about the spiritual significance of  
the First Nation’s heritage sites and the impor-
tance of  access to them, and (b) an agreement to 
monitor and learn about the influence of  reser-
voir operations on fish productivity. 

1.3.5 Monitoring and learning

There are important uncertainties, and agree-
ment doesn’t come easily. Are the estimates of  
primary productivity under the new operating 
regime accurate? Will they lead to the anticipated 

Table 1.2 Consequence table exposing trade-offs among economic, ecological, and cultural resources.

Objective  Performance measure  Base case  Alternative 4 Alternative 5

Fish Primary productivity 

(tonnes carbon per year)

1900–3300 2600–4600 2500–4200

Power Levelized annual 

revenue ($/year)

$2 000 000 $2 500 000 $1 800 000

Cultural Sites Frequency of access 

(median no. of days/year)

 22  0  40
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increases in fish abundance? Will the First Nation 
make use of  the access to the culturally signifi-
cant sites? Will they continue to be important 
over time? Will the win–win actions identified 
early in the process to address longstanding fish-
eries conflicts turn out to be effective? The final 
agreement includes a formal commitment to 
monitoring for confirming the effect of  water use 
on fisheries productivity in the reservoir and river. 
It also establishes an interagency monitoring 
committee, and a commitment to review the 
water-use decision upon completion of  the moni-
toring program.

1.4 The art and science 
of decision making

The methods that underlie the SDM approach are 
drawn from the decision sciences, specifically 
multi-attribute utility analysis and behavioral 
decision research, and from applied research by 
ecologists into the choice of  management alter-
natives under uncertainty. Each of  these is a 
 well-developed and carefully documented area of  
theory, research, and application. We discuss this 
fundamental work in more detail in the next 
chapters.

Yet it is also important, at this early stage in our 
description of  SDM practices, to emphasize that 
helping government agencies, industry, indige-
nous resource managers, or community advisory 
groups to make better decisions is also an art. It 
calls on emotions as well as reason, creativity as 
well as discipline. Knowing what to do, from a 
technical standpoint, is often not sufficient: the 
practitioner of  SDM, often working as both facili-
tator and analyst, must also know how to intro-
duce different topics or ideas, when to do so, with 
what emphasis, and using what language. As 
with great stories, paintings, or music, great deci-
sions are not achieved by applying formulas or 
 following procedures. But neither are they pulled 
out of  the sky. Jazz musicians are not simply mak-
ing it up as they go along: knowledge of  theory 
and fundamentals are the tools of  composition 

and improvization. Players rely on their informed 
intuition and experience to judge whether the 
music is taking them in an interesting and inspir-
ing direction. They also feed off  each other to  create 
new and creative musical ideas. If  something isn’t 
working, they move off  in different directions – 
but  not randomly – they draw on an established 
toolkit and it is their knowledge of  the fundamen-
tals that suggests which ideas and techniques are 
likely to lead to interesting musical results.

So why bother with structure? There is a narra-
tive to every decision process, and as with a good 
story this requires structure – a beginning, a mid-
dle, and an end. In a decision process, a good 
 solution will not be recognized and supported as 
such without a properly defined context, a clear 
set of  objectives, and confidence that an appropri-
ate range of  alternatives has been identified and 
evaluated. Structure is particularly critical in the 
context of  group decisions. When playing music 
in a solo setting, you have complete freedom to 
change the tempo or feel of  the music at any time; 
if  you do the same thing in a group setting, you 
end up with noise (and frustrate both colleagues 
and audience). When people come together to 
make complex decisions as a group, it is essential 
that everyone works through the same steps, uses 
the same vocabulary, and has access to similar 
tools; only then can effective analysis and con-
structive dialogue take place.

So both science and art contribute to good deci-
sions, and that’s part of  what makes decision 
making fun – but there’s more than that. Over the 
course of  our years of  working with groups in 
structured decision making settings we’ve been 
inspired by what a motivated group of  people can 
do. We’ve become addicted to the feeling that 
accompanies that magical ‘a-ha’ moment when a 
group that’s been working hard with a tough 
problem finally reaches agreement on a way to 
move forward. Well before that there are a whole 
series of  smaller ‘a-ha’ moments, when there is 
finally clarity about previously opaque objectives, 
when impact models or expert judgments deliver 
some critical insights about likely consequences, 
when the key trade-offs are finally crystallized, 
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and when an alternative emerges that might be 
supported by everyone. And we’ve come to know 
that anyone can participate meaningfully in a 
decision that affects them, no matter how techni-
cally complex the decision and no matter what 
their background. There’s no reason or excuse for 
leaving environmental decision making in the 
hands of  a select few; that can only impoverish 
the solution. In our view there are only three 
 criteria for participating in SDM: a genuine con-
cern about the outcome, a willingness to learn, 
and a willingness to work collaboratively toward 
solutions that address a broad range of  interests.

The successful manager will give as careful 
attention to people and the decision context as to 
analytical techniques and modeling results. Our 
hope is that by reframing environmental man-
agement problems as decisions, and by unpack-
ing the objectives, uncertainties and trade-offs 
associated with proposed alternatives, new ways 
of  thinking might be fostered and more effective 
actions taken. The examples we introduce in the 
following chapters have been selected to illustrate 
how SDM approaches can help to deal with these 
diverse challenges of  environmental decisions.

1.5 Key messages

SDM is the facilitated and collaborative applica-
tion of  multi-objective decision making and 
group deliberation methods to environmental 
management and public policy problems. It’s 
designed to help managers working with groups 
first build a common understanding of  a complex 
problem and then identify and evaluate innova-
tive management alternatives. Although closely 
related to decision analysis, SDM is distinct in its 
emphasis on addressing the social and political 
needs of  public planning efforts as well as the 
cognitive and behavioral challenges commonly 
faced by people when discussing novel and multi-
dimensional choices under conditions of  uncer-
tainty. It’s also unique in its emphasis on develop-
ing better alternatives rather than simply 
evaluating them and facilitating mutual  learning. 

It’s particularly useful for groups of  people work-
ing together on controversial environmental 
management problems in a way that’s rigorous, 
inclusive, defensible, and transparent. The goal is 
clarity and insights for those responsible for mak-
ing a decision or for developing recommendations 
about a difficult choice.

1.6 Suggested reading

Hammond, J.S., Keeney, R.L. & Raiffa, H. (1999) Smart 
Choices: A Practical Guide to Making Better Decisions. 
Harvard Business School Press, Cambridge, MA. 
Few books on decision making become best sellers; 
Smart Choices takes the steps and techniques of  deci-
sion analysis and applies them to everyday choices. 
By the end of  this book, placing renewed emphasis 
on improving personal and societal decision-making 
methods appears to be both essential and enjoyable.

US National Research Council (1996) Understanding 
Risk: Informing Decisions in a Democratic Society. 
National Academy Press, Washington, DC. This lucid 
report was one of  the first to articulate the need to 
link rigorous analysis with structured deliberations as 
a pre-requisite for informed societal risk management 
decision-making processes. By making a compelling 
argument, the NRC report has influenced many of  
the initiatives subsequently undertaken by environ-
mental management agencies in North America and 
Europe to meaningfully involve potentially affected 
parties in risk decision making processes.
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