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How should we conceptualise the  
role of science in climate policy? 

• What do we mean by ‘science’?  
 

• What counts as valid knowledge of the environment 
shapes political contestation and policy outcomes 
 

• The science / policy interface can differ greatly 
between countries 

 



Science-based policymaking 

IPCC: “provide policy relevant but not policy prescriptive 
information on key aspects of climate change” 
 

“policy formed without consideration of the most 
relevant knowledge available is far less likely to serve the 
nation well.” (Peter Gluckman, 2011) 
 

Common support for ‘science-based policymaking’ 

...but there is less agreement about what that implies 

(part 1) 



Science-based policymaking 

“To influence decision-making we have to understand 
the underlying causes of environmental change and 
the process of decision-making.  Although sound 
science is necessary for informed public policy and 
decision-making, it is not sufficient... we must 
recognize that decision-making processes are highly 
value-laden.” (Robert Watson, 2005) 

(part 2) 



Science-based policymaking 

“We are going to make our decisions not on a political 
agenda, but on sound science... To the average person 
hearing, ‘all you want is sound science,’ that sounds 
perfectly normal. Why would we not was sound 
science? Why predicate decisions on something that 
has nothing to do with sound science?”  
 (U.S. Senator James Inhofe, 2003) 

(part 3) 



Science-based policymaking 

“With all the hysteria, all the fear, all the phony 
science, could it be that manmade global warming is 
the greatest hoax ever perpetrated on the American 
people? I believe that it is.”  
 (Inhofe – from the same speech as the previous quote) 

(part 4) 



What are the common views on the 
role of science in climate policy? 

• the ‘Linear model’ 

 

• the ‘Hartwell model’ 

 

• a third view... 



The ‘linear model’ 

• science is done independently from policy 

• scientific knowledge can sufficiently approximate 
certainty as to compel action 

• knowledge is then applied to policy questions 

• knowledge narrows political alternatives 

(part 1) 



The ‘linear model’ 

• Price (1965) The Scientific Estate 

 “speaking truth to power” 

 

• scientist’s authority as adjudicators 
of knowledge can extend outside 
their area of specialisation 

 

(part 2) 



The ‘Hartwell model’ 

Scientific knowledge cannot always approximate 
certainty as to compel action 

 - analysts and politicians turn to science to inform policy 

 - different scientists and different disciplines paint – in good 
  faith – different pictures 

 - interests pick evidence to support          
  their position 

(part 1) 

“Science in the service of policy is 
threatened by science in the 
service of politics.” (Pielke) 



The ‘Hartwell model’ 

“Contrary to all our modern instincts, political progress on 
climate change requires not more scientific input into 
politics, but less.  Value disputes that are hidden behind the 
scientific claims and counterclaims need to be flushed out 
and brought into the sunlight of democratic deliberation.  
Until that happens, the political system will remain in 
gridlock, and everyone will be convinced that they are on 
the side of truth.”  (Sarewitz, 2010) 

(part 2) 



Science & Policy in New Zealand 

• An open question: 

 how would we characterise the science-for-policy 
 relationship in New Zealand?  

 

• Chief Science Advisor’s view: 

– science in the linear model can guide... 

– but is complicated by uncertainty and complexity 



A Test Case for the Third View: 
Modeling abatement costs 

Why is abatement cost modeling important? 

 - to identify abatement potential at least cost 

 - to find the cost of meeting specific abatement  
  targets 

 

Marginal abatement cost curves have become a 
 popular policy tool in much of the world 

(part 1) 



Stylised MAC Curve 



Stylised MAC Curve Outcome 



*from Moran et al. (2011) 



MAC Curve for UK agriculture 

*Total UK agricultural MACC, central feasible potential 2022, discount rate 3.5% from Moran et al. (2011) 



Looking Behind the Curve 

An example comparing emissions and abatement 
 costs from a petroleum vs hybrid car 

*Kesicki and Ekins (2012) 



Looking Behind the Curve 

*Kesicki and Ekins (2012) 



Sketching a third model 

• much of the influence of science on policy arises 
through its framing of a particular question 

 

• draw upon the performativity of social science 

 

• unbundle specific claims to focus on the scientific 
process, rather than just scientific results 

 



Sketching out a third model: 
Framing  

Framing is an inherent effect of research for policy 
 

There are several layers at which framing occurs: 

 topical ( X is an issue for policy ) 

 capacity for action ( policy can affect X ) 

 components ( X is caused by a,b,c) 
 

Frames have path-dependent consequences in policy 



MAC Curves Frame Policy Options 

*adapted from MacKenzie (2007) 

Using MAC curves makes several assumptions about 
 potential policy changes 

  - cost is a primary consideration 

  - individuals or organisations will respond to  
   adopt measures that meet cost criteria 

  - non-financial barriers are minimal 

  - may ignore political boundaries and scale 



Sketching out a third model: 
The Performativity of Social Science 

Theory in social science (as in the natural sciences) 
seeks to make representations of the real world 
 

But theory in social science can also have effects in the 
real world – remaking the world in its image 
 

‘Performativity’ describes how some research has the 
effect of remaking the world that it seeks to represent 



Sketching out a third model: 
The Performativity of Social Science 

*adapted from MacKenzie (2007) 



MAC Curves may have  
Performative Effects 

MAC curves have the potential to be performative, but 
 their ability to remake the world is conditional 

 

If the criteria and principles employed within MACCs 
 are popularised (either though policy or within 
 organisations) then these may enter into 
 organisational and popular cultures 



Sketching out a third model: 
Unbundling Specific Claims 

Scientific claims are often perceived to sit on a 
 continuum according to their validity 

 

 
 

The politicization of science reflects differences in the 
 social  assessment of a claim’s validity 



Sketching out a third model: 
Unbundling Specific Claims 

Each claim consists of a bundle of component claims 
 

To avoid the ‘politicisation of science’ that the Hartwell 
 view warns of, we can unbundle claims 
 

Returning to the technical components of the scientific 
 process that claims are founded on can disarm 
 political objections and misunderstandings 

 

 
 



MAC Curves can be Unbundled 

The outcome, or product, of developing MAC curves is 
 concise and accessible – often only one curve results 
 

That simplification that results from bundling claims 
 together is what gives the tool its power, but it can 
 also be its undoing if its outcomes are suspect 
 

Unbundling often requires more interdisciplinary 
 conversation than bundling 



Electoral Democracy and  
Political Contestation 

Lack of political will and political capacity has limited 
 policy action on climate 
 

Governments appear to face popular opposition to 
 adopting emissions abatement policies 
 

Relying upon coordinated action       
 among nation-states limits        
 potential for abatement policy 
 

 

(part 1) 



Understanding geophysical processes and identifying 
 first-best policies does, by itself, not compel action 
 

Short-term interest-based political considerations can 
 trump long-term public good policy development 
 

If policy is rooted in politics,       
 shouldn’t science-for-policy      
 include the study of politics? 
 

(part 2) 

Electoral Democracy and  
Political Contestation 



Sketching out a third model: 
A Political Strategies Approach 

Political structures and processes should be seen as 
 important topics of climate research 
 

Research can attempt to ‘de-politicize’ policy by 
 understanding how policy coalitions are built 
 

Science should broaden its view in order to broaden 
 the potential for social and cultural change on 
 mitigation and adaptation 




