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Knowledge and trust 
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• Trustworthy scientific knowledge does not depend on the 
virtues of individual scholars… 

 

• …but rather on scientific communities: social processes to 
codify cumulative knowledge 
• Peer review 

• Meta-studies 
 

• However, climate change as wicked, long-term problem: 
knowledge accumulation & synthesis hard to achieve. 



Trustworthy knowledge in collective decision 
making? 
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Climate change as “problem from hell” at 
the science-policy interface:  
 

 Disputed normative implications; 

 large-scale, long-term, non-linear risks: new 
research fields, high uncertainty; 

 complex interdependencies between 
different policy fields (synergies and 
tradeoffs), across disciplines. 
 

 

Standard disciplinary research & policy 
advice do not deliver the knowledge 
needed to assess policy options. 



Assessments: promising tools at the science-policy 
interface 
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(Kowarsch 2016, Nature Climate Change) 
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An example: the climate policy wager 
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Dangerous CC 
(High Climate 

Sensitivity) 
p 

Normal CC 
(Low Climate 
Sensitivity) 

1-p 

Ambitious 
Mitigation Policy 

RD (Residual 
Damages) + 
C (Mitigation 
Costs) 

C (Mitigation 
Costs) 

Business-as-usual 
Mitigation Policy 

D (BAU Damages) 0 

Solar Radiation 
Management 

RDS (Residual 
Damages) + CS 
(Costs) 

CS 

Assessments should be embedded in decision-making processes 
• Requires framework for decision-making under risk & uncertainty 
• Requires scenarios of future pathways 

But how to define the burden of proof? 
 



In the wager facts and values are inextricably 
intertwined  
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A decision problem under uncertainty has three ingredients: 
 

• A partition of possible states of affairs (e.g. probability 
distribution of climate sensitivity) 
– There are innumerable ways of partitioning states of 

affairs! 
• The possible acts that the agent can perform (e.g. mitigation 

policy vs. solar radiation management) 
– Selection requires judgement! 

• The utilities or the consequences of each possible act, in each 
possible state of affairs in the partition (e.g. risk neutrality, risk 
and inequality aversion) 
– Subject of ethical theories! 

 
 

According to Hacking (2001, p. 118) 



The burden of proof 
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𝑝𝑝 >
𝐶𝐶

𝐷𝐷 − 𝑅𝑅𝐷𝐷
 

A risk-neutral decision-maker would implement ambitious mitigation policy 
if: 

Even with low probability of dangerous CC, ambitious climate policy would be implemented if: 
• mitigation costs (C) are low, 
• the damages in the business-as-usual (D) scenario are high, 
• mitigation policy helps avoid residual climate damages (RD) 
• Solar Radiation Management is indeed unable to avoid major damages (e.g. ocean 

acidification) 
 
 
Thus, if climate damages are assumed to be irreversible, then sufficient 
warrant for low-cost options is decisive for ambitious mitigation policy.  



How to provide sufficient warrant for “low cost 
options”? 
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• Decision under uncertainty 
 Reversibility/irreversibility  
 Incremental/breakthroughs 
 Lock-in effects and path-dependencies  

 

• Facilitate inclusive social learning processes 
Make decisions more evidence-based: ex post policy 

analysis. 
 Incremental steps and iterative learning can avoid 

irreversible lock-in effects.  
 Costs and benefits depend on values: perceived as 

prohibitively high when fundamental values or procedures 
are violated. 
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Diverse values – common ground on means? 
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Dewey’s pragmatist social learning in a nutshell 
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• Key idea: evaluating practical implications of 
hypotheses (as means of achieving a goal) 
− Science is inherently “applied” and value-laden: hypotheses as tools 

to overcome a practical problem 
 

• Interdependency of goals and means via their 
consequences 
− Critical comparison with other possible policy means and objectives 

 

• Objectivity possible (despite value dimension) 
− We can rationally discuss value-laden issues – in terms of direct 

effects, unintended side effects, and co-benefits 
− Yet, knowledge is always fallible  
− Co-production of knowledge required (deliberative democracy) 

 

John Dewey 
(1859–1952) 

(Kowarsch 2016, Springer) 



How to improve the epistemic  outcome of 
deliberation 
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Re-think objectives in  
light of co-effects of  
the best means 

Initial policy 
objectives 

 

Alternative  
means 1 

Direct effects 

Unwanted side-effects 

Synergies 

Alternative  
means 2 

Direct effects 

Unwanted side-effects 

Synergies 

Additional 
objectives 

2 

1 Identify best 
means (here: 
“means 2”)  

Uninteresting 
consequences 

Uninteresting 
consequences 

Goals & means are 
interdependent via 
their consequences. 

(Biewald et al. 2015, Glob. Env. Change) 

Example: 1.5°C  goal and need for biomass  
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Pragmatic-enlightened model (PEM) of 
assessment making 
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Implementation 

Policymakers 

Objectives          Means 

Public Debate 

Option B 

Option C 

Option A 

Problem Analysis Evaluation 

Consequences 

Researchers 
& Stakeholders 

Researchers 
& Stakeholders 

Researchers  
& Stakeholders 

(Edenhofer & Kowarsch 2015, EnvSci&Pol) 



Mapping pathways facilitates deliberative policy learning 
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Experts as 
“cartographers” of 
viable policy 
alternatives & 
their implications 
– jointly with 
stakeholders 

(Kowarsch et al. 2016, PALCOMMS) 
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Conclusion 
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• Large-scale risks: assessments required to explore viable pathways 
• Assessments of policy alternatives can facilitate a learning process  

− …between scientists, decision-makers, and civil society 
− … about costs, risks and benefits of different options, and technological & 

institutional requirements for alternative policy paths 
− …based on meta-studies to achieve trustworthy policy-relevant knowledge 
− Ex-post evaluation of incremental steps allows to avoid irreversible lock-in 

effects 

• Assessments may help overcome entrenched ideological conflicts 
− Enabling more constructive, specific discussion 
− Potentially identifying overlap of policy pathways 
− Possibly even revised values in light of consequences 



Can societies learn when confronted with large-
scale risks? 
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(Source: Washington Post) 
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