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27 years of inerfacing climate science and climate policy: IPCC AR1 (1990), AR2 (1995), AR3 (2001), AR4 (2007), and AR5 (2013)
Sailing into Terra Incognita: IGBP 2001 Planet under Pressure report 
http://www.igbp.net/download/18.1b8ae20512db692f2a680007648/1376383135421/science-4.pdf




http://www.climatechangenews.com/2016/09/02/the-woman-who-
identified-the-greenhouse-effect-years-before-tyndall/

http://gallica.bnf.fr/ark:/12148/bpt6k32227.image.r=memoires+de+l%27academie+des+sciences.f808.langEN
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How does science-policy 
interface cope with uncertainties

Two strategies dominate:
• Overselling certainty

– to promote political decisions (enforced consensus), or 
• Overemphasising uncertainty

– to prevent political action

• Both promote decision strategies that are not fit for 
meeting the challenges posed by the uncertainties 
and complexities faced. 

• Need for a third voice next to alarmists and skeptics: 
coping with uncertainty, scientific dissent & plurality in 
science for policy.



Complex - uncertain - risks
Typical characteristics (Funtowicz & Ravetz):
• Decisions will need to be made before conclusive

scientific evidence is available;
• Potential impacts of ‘wrong’ decisions can be huge
• Values in dispute 
• Knowledge base characterized by large (partly 

irreducible, largely unquantifiable) uncertainties, 
multi-causality, knowledge gaps, and imperfect 
understanding; 

• More research ≠ less uncertainty; unforeseen 
complexities!

• Assessment dominated by models, scenarios, 
assumptions, extrapolations

• Many (hidden) value loadings reside in problem frames, 
indicators chosen, assumptions made



A practical problem:

Protecting a strategic 
fresh-water resource

5 scientists addressed 
same question:

“which parts of this area 
are most vulnerable to 
nitrate pollution and 
need to be protected?”

(Refsgaard, Van der Sluijs et al, 
2006)



3 framings of uncertainty
'deficit view'
• Uncertainty is provisional
• Reduce uncertainty, make ever more complex models
• Tools: quantification, Monte Carlo, Bayesian belief networks

– Speaking truth to power

'evidence evaluation view'
• Comparative evaluations of research results
• Tools: Scientific consensus building; multi disciplinary expert panels
• focus on robust findings

– Speaking [consensus] to power

'complex systems view / post-normal view'
• Uncertainty is intrinsic to complex systems
• Openly deal with deeper dimensions of uncertainty 
• Tools: Knowledge Quality Assessment

– Working deliberatively within imperfections



How to act upon such uncertainty?
• Bayesian approach: 5 priors. Average and 

update likelihood of each grid-cell being red with 
data (but oooops, there is no data and we need 
decisions now)

• IPCC approach: Lock the 5 consultants up in a 
room and don’t release them before they have 
consensus

• Nihilist approach: Dump the science and decide 
on an other basis

• Precautionary robustness approach: protect all 
grid-cells

• Academic bureaucrat approach: Weigh by 
citation index (or H-index) of consultant.

• Select the consultant that you trust most
• Real life approach: Select the consultant that 

best fits your policy agenda
• Post normal: explore the relevance of our 

ignorance: working deliberatively within 
imperfections



2005

2011

http://www.nusap.net/spe/UPEMmonsters.pdf
http://journals.ametsoc.org/doi/pdf/10.1175/2011BAMS3139.1

http://www.nusap.net/spe/UPEMmonsters.pdf
http://journals.ametsoc.org/doi/pdf/10.1175/2011BAMS3139.1


Uncertainty as a “monster”
• A monster is a phenomenon that at the 

same moment fits into two categories 
that were considered to be mutually 
excluding 

(Smits, 2002; Douglas 1966)

•knowledge – ignorance
•objective – subjective
• facts – values
•prediction – speculation
•science - policy



Responses to monsters

Different degrees of tolerance towards 
the abnormal:

• monster-exorcism (expulsion)
• monster-adaptation (transformation)
• monster-embracement (acceptance)
• monster-assimilation (rethinking)

Uncertainty
monster



(IPCC AR1 Policy Makers Summary, 1990) 
http://www.ipcc.ch/ipccreports/far/wg_I/ipcc_far_wg_I_spm.pdf

http://www.ipcc.ch/ipccreports/far/wg_I/ipcc_far_wg_I_spm.pdf


• "We cannot be certain that this can be 
achieved easily and we do know it will take 
time. Since a fundamentally chaotic climate 
system is predictable only to a certain degree, 
our research achievements will always remain 
uncertain. Exploring the significance and 
characteristics of this uncertainty is a 
fundamental challenge to the scientific 
community." (Bolin, 1994)

Former chairman IPCC on objective to 
reduce climate uncertainties:

[Prof. Bert Bolin, 
15 March 1925 – 30 December 2007]

Bolin B (1994) Ambio 23 (1) 25-29



Assessment 
report

Range of GCM 
results (°C)

Concluded
Range (°C)

Concluded best 
guess (°C)

NAS 1979 2-3.5 1.5-4.5 3
NAS 1983 2-3.5 1.5-4.5 3
Villach 1985 1.5-5.5 1.5-4.5 3
IPCC AR1 1990 1.9-5.2 1.5-4.5 2.5
IPCC AR2 1995 MME 1.5-4.5 2.5
IPCC AR3 2001 MME 1.5-4.5 Not given
IPCC AR4 2007 MME 2.5-4.5 3
IPCC AR5 2013 MME (0.5-9) 1.5-4.5* Not given

26 years after “we are confident that the uncertainties can be reduced…”
Evolution of knowledge on Climate Sensitivity over past 35 years

*"Likely" (17-83%) range. Prior to AR4 ranges were not clearly defined.
MME = Multi Model Ensemble

(Van der Sluijs e.a. 1998, updated 2014)
http://sss.sagepub.com/content/28/2/291.short

http://sss.sagepub.com/content/28/2/291.short


IPCC AR5 Chapter 12

Probability density functions, 
distributions and ranges for 
equilibrium climate sensitivity

Grey shaded range: 
likely 1.5°C to 4.5°C range

Grey solid line: 
extremely unlikely less than 1°C

Grey dashed line:
very unlikely greater than 6°C.

http://www.climatechange2013.org/images/report/WG1AR5_Chapter12_FINAL.pdf

http://www.climatechange2013.org/images/report/WG1AR5_Chapter12_FINAL.pdf


Subjective judgments 
by top 16 climate experts USA

(Morgan & Keith, 1995)

http://dx.doi.org/10.1021/es00010a753

Presenter
Presentation Notes
Subjective estimates of climate sensitivity (source: Morgan and Keith).


http://dx.doi.org/10.1021/es00010a753


Weiss 2003/2006 evidence scale 
10. Virtually certain
9. Beyond a reasonable doubt
8. Clear and convincing Evidence
7. Clear showing
6. Substantial and credible evidence
5. Preponderance of the Evidence
4. Clear indication
3. Probable cause: reasonable grounds for belief
2. Reasonable, articulable grounds for suspicion
1. Hunch
0. No suspicion



Attitudes according  
to Weiss 2003:

1. Environmental 
absolutist

2. Cautious 
environmentalist

3. Environmental 
centrist

4. Technological 
optimist

5. Scientific 
absolutist

Even where there is agreement on “level of evidence”, there usually is substantial 
societal disagreement on what level of intervention is justified.

Level of 
Evidence



3 sources that fuel dissent in scientific community

Conflicts of interests Institutionalized practices

Epistemic uncertainty



Van der Sluijs, 2014

New way of looking at 
scientific controversies

“By shining light on its 
dynamics from 3 different 
perspectives (discourse 
analysis, evidence 
characterization, 
institutional analysis) it 
seeks to reveal how 3 key 
factors (deep uncertainties; 
societal discourses; 
institutional practices) co-
shape one another to produce 
the typical patterns that can 
be observed in scientific 
controversies.” 
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