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Abstract

Climate policy making is challenging primarily in that it involves the assessment of

data and methods across a multitude of scientific fields and disciplines. In this

respect, integrated assessment models are being used, the level of detail in which

allows for modelling all relations between climate and human activity. As a

result, their structure is usually significantly complex and their use often

excludes stakeholders and their valuable knowledge. The aim of this paper is to

assess how multiple criteria decision analysis can bridge the gap between climate

policy studies and experts, by delving into the literature and reaching a

methodological framework appropriate for solving complex problems of this

particular problem domain, featuring multiple alternatives, criteria and decision

makers. Based on the findings, the Multiple AlternativesdCriteriadExperts

Decision Support System is developed and presented. Finally, the capacity of

this spreadsheet-based tool is demonstrated by means of a two-stage case study,

which includes assessing the importance of a number of exogenous policy risks,

as well as evaluating different short-term policy instruments against these risks.
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1. Introduction

Promoting transition pathways towards low carbon societies can only be achieved

through robust climate policy making processes that take into account the various

types of risk and uncertainty, which are intertwined with climate change and respec-

tive policy design, implementation and acceptance. Climate policy support almost

exclusively comes in the form of climate-economy modelling activities, by means

of Integrated Assessment Models (IAMs), which have largely contributed to under-

standing the complex interactions between energy, climate, economy and all dimen-

sions of human activity as well as the impacts of potential policy strategies on each

one of these modules.

In order to capture these interactions, the structure of these models has grown inev-

itably and significantly complex, and data unavailability is compensated for by using

a number of assumptions as a means of dealing with uncertainty. As a result of this

hard-to-follow, exclusively data-driven procedure that is climate-economy quantita-

tive modelling, there is little room for policy makers as well as other key stakeholder

groups to provide their insights and experience in order to bridge knowledge gaps. In

turn, this exclusion of the human factor from the equation, in combination with said

complexity, makes policy makers reluctant to trust and use their results. It is evident

that there is significant need for appropriate decision support frameworks towards

bridging the gap between experts and modellers.

In this direction, stakeholder engagement and participation has been gaining growing

attention in environmental and climate policy studies (van Vliet et al., 2010) and so has

the implementation of different expert-driven decision support approaches (Nikas et al.,

2017). One such approach can be found in Multiple Criteria Decision Analysis

(MCDA), which is a sub-discipline of Operational Research focusing on supporting

policy and decisionmaking in multi-dimensional problem domains, where different al-

ternatives must be assessed against different evaluation criteria, across different dimen-

sions of said domains. Despite the notably late start, due to lack of appropriate

guidelines (Borges andVillavicencio, 2004),MCDAhas been gaining increasing atten-

tion in the climate policy domain, primarily due to the need for determining parts of

scenario inputs (e.g. technological preferences, distinct values for uncertain parameters,

possible future socioeconomic developments, climate- and economy-related require-

ments, etc.) as well as the ever-growing popularity of MCDA frameworks in studies

on energy policy (Doukas, 2013), which expectedly constitutes the core aspect of

climate policy: the energy system is the most responsible driver of greenhouse gas

emissions (Bruckner et al., 2014) as well as lies at the heart of all economic activities.

Of course, MCDA encompasses a diverse range of different methodologies, with vary-

ing features and based on substantially different approaches, as well as can be imple-

mented across a large number of applications and problem domains. A preliminary
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