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Preface  

Both the models concerning the future climat e evolution and its impacts, as well as the models 

assessing the costs and benefits associated with different mitigation pathways face a high degree 

of uncertainty. There is an urgent need to not only understand the costs and benefit s associated 

with climate change but also the risks, uncertainties and co -effects  related to different mitigation 

pathways as well as public acceptance (or lack of) of low -carbon (technology) options. The main 

aims and objectives of TRANSrisk therefore are to create a novel asse ssment framework for 

analysing costs and benefits of transition pathways that will integrate well -established approaches 

to modelling the costs of resilient, low -carbon pathways with a wider interdisciplinary approach 

including risk assessments. In addition TRANSrisk aims to design a decision support tool that should 

help policy makers to better understand uncertainties and risks and enable them to include risk 

assessments into more robust policy design.  
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Executive Summary  

Mitigating climate change requires a wide range of choices to be made by different stakeholders, 

at dif ferent jurisdictional scales and for different time horizons. Globally, such choices are taken 

with regards to long -term temperature targets. Both internationally and nationally relevant are 

choices with regards to emission reduction targets. Nationally, c hoices need to be made on how 

to set effective incentives. At the firm and household level technology adoption, and other 

behavioural questions determine the success of meeting targets, which are set at higher levels. 

Most of these choices are associated with a range of relevant risks and uncertainties, therefore 

òthe selection of climate policies should be an exercise in risk managementó (Kunreuther et al., 

2013). 

The objective of this literature review is to explore comprehensively which risks and uncertainties 

are associated with different climate policy choices,  the qualitative and quantitative approaches 

used for their analysis, and potential bias in scientific research.  To this end we developed a broad 

conceptual framework accounting for exogenous risks, as risks to the implementation of a policy 

choice, and consequential risks, as risks resulting from an implemented policy, in the areas of 

political, regulatory, social, economic and environmental risks. We considered uncertainties 

resulting from insufficient knowledge (epistemic), from lack of agreement on the framing of a 

problem (paradigmatic), or from conflicting scientific findings (translational).  

We set up a transparent review process, in order to account for the broad and dive rse body of 

literature.  We designed a search algorithm including climate policy choices in several sectors, 

energy production, transport, agriculture and other land uses, buildings and other industry. Risks 

and uncertainties and their synonyms remained uns pecified, thus not biasing the review towards 

certain risks and uncertainties.  

Ultimately, 410 articles matched our strict requirements, and explicitly analyised risks and or 

uncertainties associated with climate policy choices. At the more general level, the most 

pronounced gaps emerging from the review are the overwhelming methodological bias towards 

quantitative and model -based analysis, and the strong focus on the energy production sectors. 

This in part explains the focus of the existing literature on e pistemic risks, and in particular on 

economic risks, as many social, political and regulatory risks, are more difficult to assess 

quantitatively. At the same time environmental risks of mitigation policies seem under researched, 

potentially, because in the ir function as climate policies they are a -priori considered to be 

environmentally friendly.  Concerning uncertainties, our review indicated an overwhelming focus 

on epistemic uncertainties, i.e. insufficient knowledge or even ignorance as to the probabilit ies 

of certain positive or negative impacts. Uncertainties resulting from disciplinary disagreement, or 

insufficient communication were hardly considered.
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1 EC SUMMARY REQUIREMENTS  

1.1  Changes with respect to the DoA  

No changes were made to the objectives defined in the DoA.  

1.2  Dissemination and uptake  

This deliverable was primarily aimed to support work within the project. It is the basis for 

subsequent tasks in WP5, particularly task 5.2. It is a backdrop to compare the risks and 

uncertaintie s analysed within the project both on the modelling and on the stakeholder 

engagement side. The deliverable is also a background document for a scientific review 

article, which will be published in a peer -reviewed journal. ôWiley Interdisciplinary Reviews : 

Climate Changeõ already expressed an interest to consider our submission. The review will 

thus serve the scientific community more broadly, identifying research gaps and new 

avenues for future work. Our study also provides a broad conceptual framework for  the 

consideration of risks and uncertainties that affect , and result from climate mitigation 

policies. This may improve the understanding of the bigger picture, and serve as a baseline 

for more detailed and in depth research on sub -sets of risks and uncertainties, in different 

sectors. 

1.3  Short Summary of results (<250 words)  

The literature review of risks and uncertainties associated with climate mitigation policy  

provides insights at several levels. It provides and improves upon a broad framework of 

categorizing and relating risks and uncertainties to mitigation policy choices at different 

scales and jurisdictions, thereby showing the research and knowledge gaps in the existing 

scientific literature. The most salient gaps we re found in the methodological app roaches to 

analysing risks and uncertainties, which are most often based on quantitative model ling 

focusing on economic risks resulting from the implementation of mitigation policies.  In a 

similar fashion , analysis of uncertainties focuses on epistemic unc ertainties, whereas 

translational and paradigmatic uncertainties are rarely considered. We found that , 

compared to the energy sector, other sectors such as transport, and agriculture are 

relatively under -researched. 
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1.4  Evidence of accomplishment  

A review of 4 98 papers (discussed in Section 5: Methods, and the Annex) and the 

presentation of results in t his deliverable.  
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2 TASK OBJECTIVES AND WORKFLOW 

2.1  Objective  and research questions  

Task 5.1 is part of work package 5 in the TRANSrisk project . Task 5.1 aims to prov ide a 

systematic overview of risks and uncertainties connected with the transition to a low carbon 

economy. The objective for task 5.1 is defined as follows in the DOW:  

"In this task, we will build on the IPCC report by assessing existing literature to a much 

greater and more comprehensive extent, while organizing and synthesizing it in a 

manner that can identify important gaps in our qualitative and quantitative 

understanding of key risks and the uncertainties from which they derive , as well as 

frame the quantitative appraisal of the relative importance of different risks in the 

context of climate policy."  

The objective therefore explicitly builds on chapter 2 of Working Group 3 of the Fifth 

IPCC Assessment Report (AR5), specifically section 2.6 (Kunreuther et al., 2014) . This 

smaller review groups the risk uncertainties in several themes, distinguished by the 

policy choices and the scale they operate on. This is illustrated in Figure 1, which is 

found as Figure 2.2 in the IPCC AR5. 
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We aim to expand on this review of risk literature by performing a more comprehensive and 

systematic  review of recent literature, thereby answering the following research questions:  

¶ Which are the risks and uncertainties associated with different climat e policy choices? 

¶ What are common approaches to quantitatively and qualitatively assess risks and 

uncertainties? For which risks and uncertainties are they available?  

¶ Do the risks and uncertainties objectively associated with climate policies reflect the 

perceived risks of different stakeholder groups?  

¶ Based on the review, can we improve upon existing categorizations of risks and 

uncertainties? 

¶ This may then lead to the question whether the  improved categorisations of risk and 

uncertainties can better infor m decision makers? 

Figure 1: Taxonomy of levels of decision making and policy choices.  Source: Kunreuther et al. 2014, 
p159.  
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2.2  Workflow  

Table 1: detailed break -down  of the workflow.  

Initial scoping  

¶ We started our exploratory review with the most current, peer -reviewed 

research articles available in our area of work (may be related to 

TRANSrisk). These must be relevant for the theme of the review.  

¶ We divided the  work for the review along the WP 5 tasks that were 

broadly in line with the IPCC taxonomy covering different scales and 

policy choices. We thereby guarantee d the relevance of the review to our 

subsequent work. 

¶ Our time horizon was approximately the past 10 years, going back farther 

only for seminal pieces.  

¶ We used an adapted taxonomy along the lines of IPCC Working Group 

III/chapter II, see section 1.2 . 

¶ We intended to go beyond what was the scope of the case studies 

¶ There was no limitation to specific countries or sectors, although a 

sectoral limitation could be applied for  a review of lower scale policy 

decisions, to realistically limit the scope.  

¶ Case studies could be involved by providing their own literature reviews 

for reference, particularly key publications explicitly referencing risks 

and uncertainties. Potentially, i f  partners w ished to fulfil small amounts 

of person months, they could go as far as following our protoc ol for 

reviewing key papers in their areas.  

Creating an initial framework based on the DOW  

Scoping the search  

¶ Definition of keywords  

o Risks. 

o Uncertainties . 
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o Types of policies. 

o Guiding objective: Identifying risks and uncertainties (unspecified) 

that  were associated with specific climate mitigation policies 

(specified).  

o Sectoral and scale aspects remained undefined and result ed from 

the search for above specified keyword s. 

o Initial keyword list within WP5 . 

o Expanded with the help of all partners . 

o Consolidation of keywords within WP5, based on test -runs. 

¶ Defined and defended the limitation of keywords in order to keep the search 

manageable (section 3.5) 

¶ Ran search (several test-runs) 

¶ Final search run (1st of June 2016, n=1983 after removing duplicates, befo re 

manually removing irrelevant results)  

¶ Limitation of search results to those that include risk* or uncertain* in the 

title or author keywords  

¶ Manual removal of irrelevant results based on the citation (Susanne, Oscar, 

and Gabriel) 100 articles were rev iewed by all three to account for bias. 

N=712 articles remained  

¶ Articles were broadly categorized and distributed to reviewers based on 

expertise and interest  

¶ Each article that enter ed the review process under went  a very preliminary 

quality control :  

o Is it an original research article? If  not, exclude.  While meta-studies 

may be relevant for the conceptual backdrop they, similarly to 

editorials and discussion pieces will not be included in the review.  

o Does the article address climate mitigation policy broad ly or 

specifically? If not, exclude.  

o Does it cover any of the relevant categories of risks and 

uncertainties? If not, exclude.  

¶ Review based on protocol/excel template  
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¶ In order to avoid future misunderstandings and as a common reference we 

developed a prot ocol for the review along with a database of the reviewed 

literature extracting certain information.  

o Authors, article title, and year  

o Type of policy choice, actors and scale of decision making (cf. 

tables 1 and 2) 

o Type of risk and uncertainty, cf. section 3 

o Type of assessment (qualitative or quantitative, data and 

parameters used) 

o Geographic scope (scale and country if applicable)  

o C.f. excel template for data extraction  

2.3  Timeline  

Work on task 5.1 progressed as described in the follow table:  

10-11/15 Task kick-off  (Skype call 5 November 2015) 

11/15 ð 01/16 Assessing what is out there, exploratory searches in Google, 
Scopus, Web of science, key papers, categories of information that 
we are looking for  

Internal deliverable:  set of key papers, located within t he 
taxonomy table categorized findings and suggestion for 
categorization of information, assessment of further review effort 
and realistic scope 

3 February 2016 

 

Skype call to outline the actual extent of what we will be able to 
do (everybody should have a set of 5-10 exemplary papers and ideas 
what kind of data we are looking for, how we can categorize it and 
qualitatively or quantitatively evaluate it)  

10 March 2016 Athens Workshop: joint reflection on search parameters and work 
process 

18 March 2016 Deadline for keyword lists to be submitted by partners  

Deadline for pre -testing the data extraction template by reviewing 
a set of articles.  

 Programming software for automated search  

31 March 2016 Harmonizing and specifying keywords, running test searche s 

 Agree on keywords related to risk categories and uncertainties  
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Create a database format for data extraction  

Agree on protocol for review  

April/May 2016 Test runs with different search algorithms  

Test-reviews  and revision of data extraction template  

June 2016 Limit search and agree on sampling  

Finalize review protocol and data extraction template  

 Contact a review journal to see if they would want to publish it, 
and get their feedback on the outline. We propose Wiley 
Interdisciplinary Reviews: Climate Change . 

Determination of timeline until October 2016  

July-August 2016  Review 

August/September 
2016 

Analysis 

30 September 2016 Deliverable submission 

October 2016 Analysis continued 

November-
December 2016 

Deliverable update, paper submission  

 

 

 

  

http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291757-7799
http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291757-7799
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3 INTRODUCTION 

Mitigating climate change requires a wide range of choices to be made by different 

stakeholders, at different jurisdictional scales and for different time hori zons. Globally, 

such choices are taken with regards to long -term temperature targets . National and 

international choices  are relevant  with regards to emission reduction targets. Nationally, 

choices need to be made on how to set effective incentives. At the  firm and household level , 

technology adoption and other behavio ural questions determine the success of meeting 

target s, which are  set at higher levels. Most of these choices are associated with a range of 

relevant risks and uncertainties, therefore òthe selection of climate policies should be an 

exercise in risk managementó (Kunreuther et al., 2013) . 

Risk and uncertainty are elusive terms if undefined. In light of different uses , depending on 

the disciplinary context, we adopt the broad definitions from the IPCC. Thus, by risk, we 

mean ò[t]he potential, when the outcome is uncertain, for adverse consequences on lives, 

livelihoods, health, ecosystems, economic, social and cultural assets, services (including 

environmental services), and i nfrastructureó (IPCC, 2014a, p. 1772). By òuncertaintyó we 

mean ò[a] cognitive state of incomplete knowledge that can result from a lack of 

information or from disagreement about what is known or even knowableé [which can be] 

represented by quantitative measures (e.g., a probability density function) or by qualitative 

statements (e.g., reflecting the judgment of a team of experts)ó (IPCC, 2014a, p. 1774). 

Risk and uncertainty  are thus partly 

overlapping concepts. Conceptually, 

uncertainty can be both favourable and 

unfavourable, whereas risk is associated only 

with unfavourable outcomes  in the context 

of our analysis. However, risk also 

encompasses the (potential) damage that 

stems from uncertainty, and the 

vulnerability to that damage.  

Currently no comprehensive review exists of 

the literature on the risks and uncertainties 

associated with climate policy. One of the 

main reasons to explain this gap is that 

climate change, as a research subject  is a 

complex field addressed from the 

perspectives of many disciplines, from, among others, meteorology, physics and 

mathematics, economics, psychology and political sciences . This means that a 

comprehensive and systematic review  requires signif icant resources and time . The most 

Figure 2: The relationship of risks and 
uncertainties. Indicating the research focus of 

WP5 
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recent IPCC WGIII assessment report took the first steps in this direction  by including a 

separate chapter including this issue, and yet space constraints (15 pages) seriously limited  

its level of comprehensiveness.  

The purpose of this deliverable is thus twofold: The primary aim is to organize and 

synthesize the literature in a manner that can identify important gaps in our qualitative 

and quantitative state of knowledge  of key risks and the uncertainties from which they 

derive. The insights will be interesting both in the context of the modelling exercises in 

TRANSrisk as well as the stakeholder processes. The second objective is to inform the 

subsequent tasks of WP5, most importantl y the quantitative appraisal , of the relative 

importance of different risks in the context of climate policy.  
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4 CONCEPTUAL FRAMEWORK 

The conceptual framework shown in Figure 2 has both a theoretical and an empirical 

grounding. Theoretically the framework is loosely grounded in policy making theories and 

systems thinking; the empirical base stems from more than 30 years of cumulative 

experience of the TRANSrisk consortium researchers, which helped to design and validate 

the framework to fit the project objecti ves. 

Figure 2 outlines our categorization of different dimensions of risk and uncertainties. We 

distinguish two broad groups, those exogenous to a policy choice, potentially functioning as 

a barrier to its successful implementation, and those risks that ma y result from the 

implementation of a certain policy. There are six sub -groups to each risk and three different 

types of uncertainties that may be associated with each of those sub -groups. Epistemic 

uncertainty emerged as the most relevant kind of uncertai nty in the context of this review.  

The figure also reflects how different policy choices may be subject to further specification 

based on which actor is making that choice and at what scale the policy is established. 

Finally, policies may be targeting dif ferent sectors and should therefore be distinguished. It 

is important to acknowledge that although many different combinations of policy choices 

and associated risks and uncertainties are possible, not all risks and uncertainties necessarily 

occur for ever y conceivable policy choice. Similarly, not all policy choices apply at all scales 

or for all potential actors and sectors.  

Our search criteria focused on different policy choices combined with combinations of 

keywords specifying relevant risks and uncerta inties, whereas other dimensions only 

resulted from the review of the literature found based on these dimensions.  

 

 



 

 
 

 

 

D5.1 Review of key uncertainties and risks for climate policy  20 

 

Figure 3: Integrated conceptual framework for scoping the review  
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4.1  Risks to the implementation of policies 

(exogenous risks ) 

¶ Exogenous political risk (an unstable political situation, or a lack of politi cal will ).  

o Political instability .  
o Terrorism. 
o Lack of political will . 
o Lack of institutional capacity .  
o Path dependencies. 
o Inertia .  

¶ Exogenous regulatory risk meaning. Examples are:  

o Risks due to overly complicated bureaucratic processes . 
o The non-existence of  a stable regulatory framework.  
o Legal risk, i.e. whether a legal institution is able to uphold the rule of law, such 

as Intellectual property rights for technology transfer . 
o Lack of regulations or a lack of enforcement of regulations.  

¶ Exogenous social risk. Examples are: 

o Opposition (active) . 
o Lack of community acceptance/support .  
o Lack of sector/technology specific training/knowledge . 
o Lack of formal or informal community structures/networks/institutions .  
o Lack of human capital/skill .  
o Lack of informal institut ions, community networks . 

¶ Exogenous economic risk. Examples are: 

o Cost. 
o Lack of financial capacities . 
o Unfavorable market conditions .  
o Uncertainty about market behaviour.  

¶ Exogenous environmental risks, including force majeure referring to natural catastrophes . 

Examples are: 

o Climate risks: while reducing the risk of climate change and related impacts is the 
overarching objective of all climate policy, related uncertainties may be a barrier 
to certain policy choices, particularly at the highest (treaty formation ) and the 
lowest (behavioural change) levels.  

o Carbon stocks and flows. 
o Unfavourable environmental conditions (weather, wind, soil, geology) . 
o Force majeure (flood, storm surge, earthquakes, volcanic eruptions, wind storm, 

avalanches). 
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4.2  Risks as negative consequences of policies  

(consequential risk)  

¶ Consequential political risk referring to policy choices that cause dissent and disputes among 

political actors and groups of the same or different jurisdictions.  Examples are: 

o Political dissent .  

¶ Consequential regulatory risk meaning policies that are in conflict with other legislation at 

higher or the same levels.  Examples are: 

o Conflicting with existing regulations (e.g. competition, conservation law, 
protected areas) . 

o Policy implementation risk (incomplete, poor i mplementation) . 

¶ Consequential social risk meaning negative consequences such as segregation, creating 

inequalities including intergenerational justice, social disruption, etc.  

o Gender inequalities . 
o Intergenerational justice . 
o Poverty traps. 
o Health. 
o Accidents. 
o Energy security. 

¶ Consequential economic risk, referring to the negative influence of policies on national 

economic indicators . Examples are: 

o Costs. 
o Commodity prices. 

o Market efficiency/competitiveness .  

¶ Consequential environmental risks. Examples are: 

o Pollution ð air.  
o Pollution ð water . 
o Pollution ð soil.  
o Disruption of other ecosystems services. 
o Endangering flora. 
o Endangering fauna. 

4.3  Different kinds of uncertainties  

In line with the IPCC AR5 WG3 Chapter 2 p. 178, we adopted three categories of uncertainties:  

For this study the most pertinent type of uncertainty  results from a lack of information or 

knowledge for characterizing phenomena. This may be termed epistemic uncertainty. Stirling 

(2007) proposes to further distinguish between uncertainty  (insufficient knowledge to assess 
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probabilities), ambiguity  (insufficient kno wledge about possible outcomes), and ignorance  

(insufficient knowledge of likely out comes and their probabilities).  

Translational uncertainty  results from scientific findings that are incomplete or conflicting, so 

that they can be invoked to support diverg ent policy positions (Sarewitz, 2010).  

Paradigmatic uncertainty  results from the absence of prior agreement on the framing of 

problems, on methods for scientifically investigating them, and on how to combine knowledge 

from disparate research traditions. Such uncertainties are especially common in cross -disciplinary, 

application -oriented research and assessment for meeting policy objectives (Gibbons, 1994).  

It is more difficult to identify studies on translational and paradigmatic uncertainty, as these isuses 

may implicitly present, while not bei ng excplicitly addressed in research studies, particularly not 

under the term uncertainty.  

Patt and Weber (2014) classify a set of parameters in the context of which uncertainty is 

particularly relevant for climate decisions.  These are: 

¶ Climate responses to greenhouse gas emissions 

¶ Stocks and flows of carbon and other GHGs 

¶ Technological systems 

¶ Market behaviour and regulatory actions  

¶ Individual and firm perceptions.  

4.4  Policy choices  

We classified policy choices spanning different scales , from the broadest and least spec ific at the 

international level  to very clear and concrete actions at the local and individual levels. This mean t 

that these are nested categories where , to some extent lower scale choices result ing from higher 

scale choices. 

Climate mitigation primarily emerged as a global governance issue, but ultimately it is a systemic 

problem spanning multiple jurisdictions, sectors and scales. Since the early 1990s, international 

negotiations, agreements and treaties constituted efforts to coordinate climate mitigation among 

the worldõs governments by setting long term temperature and emission targets . Although these 

efforts have had limited success, they are important for furthering international dialog with 

regards to climate change and  creat ing additional space for knowledge generation and innovation.  

The effectiveness of any outcome in the international arena depends on national strategies (i.e. 

macro level) , and more concretely policy instruments (i.e. meso -micro level)  furthering cli mate 

mitigation efforts. At the same time the effectiveness of national policies is contingent on the 
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behaviour  and investment decisions  of different lower level stakeholders, including the general 

public, reflecting their perception of risks and acceptanc e of policies . 

With lower jurisdictional scales , the range and complexity of policy options increases.  

IPCC WGIII chapter 15.3 outlines several categories of policy options for the national and sub -

national levels.  

1. Economic or market -based instruments , such as taxes  (including charges and border 

adjustments), subsidies and their removal, and emission trading schemes  (ETS). Taxes 

and subsidies are price instruments, not targeting quantities. ETS and cap -and-trade 

schemes are quantity instruments. Taxes can  be collected on emissions or energy.Boarder 

tax adjustments are intended to solve dysfunctions. Subsidies are technology -specific . 

Removing existing subsidies from fossil fuels is  often  an option to reduce emissions.  

2. Regulatory approaches , such as regulat ions and standards . Standards may be set for 

emissions, technologies, or products.  

3. Information policies, such as eco-labelling , certification  schemes for products or 

technologies, and collection and disclosure of GHG emissions data by significant 

polluters . 

4. Government provision of public goods and services and procurement . Mitigation can 

be considered a public good. Mitigation policies are then the provision of district heating; 

public transportation services; funding and provision of research activities; r emoval of 

institutional and legal barriers; etc.  Afforestation programs belong to this section  

5.  Voluntary action by NGOs and private actors, as part of voluntary agreements, 

spontaneous measures, and in reaction to market developments.  

Several of these poli cy choices, as well as lifestyle choices and behaviour,  are tightly linked to 

specific technologies and practical actions furthering emission reduction. Risks and uncertainties 

linked to any such technologies or practical actions are thus inevitably associ ated with policies 

supporting or discouraging the same. In order to keep the literature review manageable we 

exclude from our search algorithm those policy choices that would require distinction based on 

specific technologies and practical actions.  

The search terminology will thus focus on policy choices targeting climate mitigation, i.e. emission 

reduction overall and for specific areas/sectors of intervention (section 3.5). We consider 

technology-specific risks only as far as they are addressed in the bo dy of literature captured by 

the thus limited set of keywords.  
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4.5  Sectors 

We are interested five broad sectors: Energy (including electricity generation), building and 

construction, transport, industry, and agriculture forestry and other land uses. The exclu sion of 

specific technologies (and technology-specific policies ) from the keyword list also limits the 

inclusion of sector specific policies.  

We thus include only terminology referring broadly to sectoral policies that are relevant to climate 

mitigation p olicy, such as sustainable transport, sustainable agriculture etc., as well as sector 

relevant policies and related terminology such as REDD+ (Reducing Emissions from Deforestation 

and Forest Degradation), green building, and modal shift.  
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5 METHOD 

We carried out a systematic and transparant approach for this literature review , documenting the 

entire reivew process and identifying the key problems we encountered in the process . We began 

by clearly defini ng the scope of the search, including a reproducible sear ch algorithm,  a criteria 

for inclusion and exclusion of articles, and a protocol for the extraction of data.   

One very early choice to limit our review , was with regard to databases, or more specifically 

whether to use Web of Science (WoS) or Scopus. WoS is argued to be stronger in Social Sciences 

than Scopus and generally features stronger impact literature. Overall, the two databases largely 

overlap: Vieira and Gomes (2009) report at an overlap of least 75%. Thus, searching in Scopus may 

miss some relevant articles. Overall,  we argue that  the advantages of a Scopus search outweigh 

those of a search on WoS: 

1. Scopus covers scientific publications before 1996 less comprehensively compared to WoS. 

This does not affect our review, which focuses on the past 10 years.  

2. Our research questions are interdisciplinary in character, thus both physical sciences and 

social sciences need to be covered especially interdisciplinary journals. We believe this is 

better achiev ed in Scopus. The broader coverage of the database is an additional asset 

here (Mongeon and Paul-Hus, 2016). 

3. The search categories provided by Scopus are better fit for our purpose, as they are more 

specific and detailed than in WoS.  

4. The fact that Social Sciences and languages other than English are underrepresented is 

true for b oth databases (idem). It can be acknowledged to some extent by allowing book 

chapters in the review process ; but for reasons of feasibility, cannot be addressed further 

in this study.  

5. Geographically, Scopus is said to be superior to WoS, which largely focu ses on North 

America and Western Europe. We believe this to be an asset given our interdisciplinary 

focus, which benefits from a broader geographical scope ( idem).  

Most academic literature comparing the two databases was done for specific disciplines not 

directly related to this interdisciplinary research effort (e.g. Falagas et al., 2008; Bakkalbasi et 

al., 2006) . There is therefore limited guidance, and the choice is inevitably linked to th e 

experience of the authors.  The search process as described in the following sections was entirely 

restricted to Scopus.  
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5.1  Search protocol  and selection process  

5.1.1  Phase 1 - Orientation  

The first phase of the literature review aimed to provide  some orientatio n. In total eight search 

runs were carried out  in this phase. The starting point was a broad list of search terms  collected 

by the TRANSrisk research team (see Annex 1). The list consists of  two dimensions: one for 'climate 

policy' and another for 'risk/un certainty'. In the 'climate policy' dimension we had 99 search terms, 

whereas in the 'risk/uncertainty' dimension we had 55 terms. The two dimensions were then 

combined with an AND operator  creating a list of pairs , with each pair having an element from th e 

'climate policy' dimension and one from the 'risk/uncertainty' dimension. This resulted in 5445 

(=99x55) combinations and each combination resulted in a number of found articles on Scopus. 

For the automati sation of the review a Python -script was used.   

In the first search run, we included all publications  which were published after 2005 (publication 

year > 2005) and in all scientific disciplines. The search fields TITLE (i.e. publication title) and 

KEY (i.e. keywords) were used. This resulted in 61,738 f ound publications. 1 Taking a closer look 

at the "drivers" of the results the following has to be noted: Regarding the 'climate policy' 

dimension, about 18,000 (30%) of the found publications were from combinations that included 

the search term 'Energy effi ciency'. The terms 'Energy consumption', 'Behavioural change', 'Energy 

policy' and 'Auction' also had major shares of the results. In the 'risk/uncertainty dimension' most 

of results came from combinations with 'Cost*", 'Problem', 'Risk*' as well as 'Loss*'2 (all very broad 

synonyms for risks). 

In the second run, we changed the search field KEY to AUTHKEY (with all other search terms 

remaining the same). AUTHKEY only captures the keywords which are given by the authors to the 

publication, whereas KEY also includes keywords which are generated automatically by Scopus 

(based on the content). This change reduced the number of found publications significantly. In 

total 8,959 publications were found. The drivers were esentially the same as in the first run.  

In the third run, we reduced the publication year from >2005 to >2009 (i.e. all publications since 

2010). In total 6,945 articles were found, which is interesting when comparing the results to the 

second run. Nearly 80% of the found pubications of the last 10 y ears (2006-2016) have been 

published since 2010. This shows a growing trend in climate change research.  

In the fourth run the list of search terms in the 'risk/uncertainty' dimension was reduced to 35 

search terms (see Annex 1) and the publication year was  set back to >2005. In total 3,446 articles 

were found. The main drivers in the 'climate policy' dimension were 'Energy efficien*', 'Behavioural 

                                            

1 Note that no corrections for duplicates have been made in phase 1.  
2 Where the ô*õ denotes a wild card search.  
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change', 'Energy consumption', 'Climate policy', 'Emission trad*', 'Energy policy', 'Lifestyle change' 

and 'meat consumption'  (see Figure 4). In the 'risk/uncertainty' dimension the drivers were 'R isk*', 

'Problem' and 'Uncertain*' (see Figure 5). 

In the fifth run  we again set the publication year to >2009, but now the reduced list of search 

terms from run four was used. In total 2,701 publications were found. Again we can see that there 

is an increasing trend in climate research in the recent years.  

In run six, the same conditions as in run four were applied, however, the search was limited to 

journal articles and b ook chapters only. This resulted in a total number of publications of 2,693.  

In run seven the search field ABSTRACT (i.e. abstract of the publication) was also used (in addition 

to TITLE and AUTHKEY). As expected, the number of found publication increased substantially 

(87,581). 

In the last run of phase 1, run eight, the same conditions as in run six were set: Publication year 

>2005; search fields: TITLE and AUTHKEY; reduced list of 35 terms in the 'risk/uncertainty' 

dimension; journal articles and book cha pters only. In addition we filtered for a subset of scientific 

disciplines (excluding: ARTS, BIOC, CENG, CHEM, COMP, DENT, IMMU, MATE, MATH, NEUR, NURS, 

PHAR, PHYS, VETE (see section 8.1.1.2  for abbreviatios) ). In run eight 2,453 articles were found.  

The patterns regarding the main drivers were again similar to run 4 (see Figure 6 and Figure 7).  
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Figure 4: Drivers of results in the 'climate policy' dimension  in run 4 . Colours represent combinations with search terms from the 'r isk/uncertainty' dimension.  
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Figure 5: Drivers of results in the 'risk/uncertainty' dimension  in run 4 . Colours represent combinations with search terms from the 'climate policy' dimension.  
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Figure 6: Dr ivers of results in the 'climate policy' dimension in run 8. Colours represent combinations with search terms from the 'risk/ uncertainty' dimension  
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Figure 7: Drivers of results in the 'risk/uncertainty' dimension in run 8. Colour s represent combinations with search terms from the 'climate policy' dimension














































































































































































































































































































































































































































































































































































































































































