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EVIDENCE-BASED DECISIONS:
”BASED ON THE EVIDENCE, WHAT
WE SHOULD DECIDE?”

• Answering policy-making question by
modelling requires formal definition of
what we are deciding about.
• What alternatives are compared?
• Against what criteria?
• These affect the relevant model

framing, that consists of two
(interacting) main elements:
‒Model structure
‒Data used
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IMPACT ASSESSMENTS DO NOT
ANSWER POLICY-MAKING
QUESTIONS
• Impact assessments do not include the formal

statement on how the information on impact(s) is
used in decision-making:
• How the scenario is used to solve a policy-making

problem?
• How the assessment end points are valued?
• How do we approach the uncertainty in the

output?



DECISION ANALYSIS FOR FORMAL
DEFINITION AND ASSESSMENT OF
THE POLICY-MAKING PROBLEM

• Systematic approach for
transparently formulating and
formally assessing decisions or
policies

• Covering statements on values
• Identifying the course(s) of action

that maximize the expected utility
or meet the criteria
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SPECIFYING THE OBJECTIVES:
FORMULATING THE POLICY-
MAKING CRITERIA
• Sectoral gains and losses: whose utility –

whose loss?
• Systemic interactions (<- temporal and spatial

framing)

• Approach towards trade-offs
• Mutual weighting of the sectoral utilities / risks

• Purpose of the policy-making
• Maximal vs. sufficient (Bounded rationality by H.

Simon, e.g. in Callebaut 2007)



SUSTAINABILITY: A ”WICKED”
POLICY OBJECTIVE

• Debates on the actual meaning
flourish (Davidson, 2014)

• What can / should be sustained?
• Weak-strong sustainability

spectrum (e.g. Giddings et al.
2002)

• Voinov (2017): “Sustainability is a
perfect example of a so-called
wicked problem (Rittel and
Webber, 1973)”
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POLICY-MAKING SCENARIOS TO
BE COMPARED AGAINST EACH
OTHER

• The selection is important both from systemic, computational and cognitive
perspective.

• Computational aspects:
• Alternative decisions or decisions to be made in parallel: number of decision variables?

• Systemic aspects:
• Actions implemented in parallell may affect the effectiveness of each other

• Cognitive aspects:
• Cognitive biases, such as preference reversal (Lichtenstein & Slovic, 1973, e.g. in Leidner

& Ginges, 2017)



DIOXINS IN BALTIC HERRING AND SALMON: A
CROSS-SECTORAL DECISION ANALYSIS FOR
OPTIMAL MANAGEMENT OF THE PROBLEM

• Optimal management depend on:
• decision order
• assessment endpoint(s) used

• Requirement to understand the
effects of the management
measures in holistic and systemic
manner

• Communication and collaboration
between sectors needed

Lehikoinen et al., manuscript



OTHER ASPECTS OF FRAMING
Temp_summerNtot Ptot Chla Sal MeanDepthSDIST WEXP

16.71 267.67 12.68 2.04 5.83 14.73 23514.93 55571.62
16.78 264.19 13.53 1.99 5.83 14.73 23514.93 55571.62
16.97 265.25 14.21 1.97 5.83 14.73 23514.93 55571.62
16.93 266.08 14.65 1.97 5.94 14.73 23514.93 55571.62
16.88 266.04 14.63 1.86 6.00 14.73 23514.93 55571.62
16.72 268.50 14.41 1.97 6.00 14.73 23514.93 55571.62
16.79 275.37 14.26 2.11 6.01 14.73 23514.93 55571.62
16.71 276.53 14.33 2.14 6.01 14.73 23514.93 55571.62
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COPING WITH UNCERTAINTY

• Decision analysis solve optimization
problems under uncertainty

• Optimal solution can be inquired in the light
of current knowledge

‒ NB: acceptable level of uncertainty <->
acceptable risk of not reaching the
objectives?

• Sensitivity testing: Where in the system the
uncertainty has the most remarkable effect
on what we should decide?
• Should we first decide to acquire more /

better information, prior to deciding anything
else? <- urgency of the decision?
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CONCLUSION 1:
TO ADVANCE EVIDENCE-BASED POLICY-
MAKING, WE SHOULD MOVE FROM IMPACT
ASSESSMENT TO DECISION ANALYSIS
• Decision analysis can bridge science and decisions

(von Winterfeldt, PNAS 2013)
• More transparent and structured definition of social-

environmental management questions is needed to
support the societal discussion about sustainable
policy-making.

• DA-models do not fully solve the (insoluble) problem
of sustainable management, but they force us to be
precise with what we are actually deciding about
and how we thus frame the whole question and
use the evidence.



CONCLUSION 2:
TRANSPARENCY WITH FRAMING AND
UNCERTAINTIES SUPPORT EVIDENCE-BASED
POLICY-MAKING

• Being explicit about the decision framing could lead
decision makers toward more efficient and defensible
decisions, reduce confusion and conflict, and support better
collaboration between scientists and policy makers.
(Cummings et al., Conservation biology 2018)

• Society cannot avoid decision-making concerning important
questions. Through transparent representation of
uncertainty, decision analysis also enables us to compare
the consequences of alternative framings and the
sensitivity of the policy analysis to uncertainty in the data.



HOW ABOUT THE JUXTAPOSITION
OF EVIDENCE-BASED POLICY VS.
POLICY-BASED EVIDENCE?
• We need to be cautious about creating “policy-

based” evidence, in which we assume
beforehand what the relevant policy is and
design impact assessments to support the policy;

• BUT ALSO cautious about producing evidence,
in which we do impact assessment without
reflecting on how the design of the assessment
actually predetermines the policy it can support.



THANK YOU FOR YOUR ATTENTION
annukka.lehikoinen@helsinki.fi

http://wiseproject.fi/en/


