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Advancing Methodological Thinking and Practice forDevelopment-Compatible
Climate Policy Planning

Abstract

There are growing calls for identifying climate igétion and adaptation policypackages that
would also support human development objectivéiseahational and regional levels. The
literature on climate policy analysis and impacessment continues to be driven by standard
economics with its body of competitive general 8guum optimization models and cost-benefit
analysis techniques of aggregation and monetizatiowever, its recommendations for climate
action are often based on highly restrictive ungeg assumptions, which have been increasingly
criticized for being too prescriptive, not adeqlatapturing salient observed socioeconomic
realities, and not acknowledging pluralism in value

The main aim of this paper is to put forward a meethodological approach that seeks to
address these deficiencies. A generic but compsdeiframework eliciting mitigation-
adaptation- development interactions, accountingnititutional barriers, and drawing on a
combination of an emerging body of new climate @toics and multi-criteria decision analysis
is suggested. We purport that, by using this fraorewmulti-dimensional impacts and multi-
stakeholder interests could be better representeth wlanning climate policy actions. We also
argue that analytical tools drawing on econominkimg which embraces interdisciplinary
analysis and deep uncertainty and avoids the fatédanique optimal solutions, may deliver
more effective strategies for pushing economies trg transformational pathways required.

Key words
Climate policy — Development — Impact assessmétiarning — Climate economics — Multi-
criteria decision analysis

1 Setting the context

A critical challenge today is that, if man-made ssions of greenhouse gases are not
urgently and drastically reduced, human societtesss the globe may be confronted with
dangerous tipping points in the climate system.ddtainties in the precise amplitude of
long-term changes in the global climate and theace potential impacts at the regional and
local scales continue to persist. However, thestrsng consensus amongst climate
scientists that our planet’s climate is shiftingidlly and that recorded climatic changes,
particularly since mid-nineteenth century, are Mé®ly to be human-induced through the
accelerated release of greenhouse gas (GHG) ensgsithe atmosphere (AAAS 2009,
IPCC 2013). More extreme weather events such adgland droughts are already being
observed and there is growing evidence and confelémat these are linked to
anthropogenic increases in GHG atmospheric coratgons (Panton et al. 2008, IPCC
2012, IPCC 2013).

Strong and rapid climate change mitigation and tadieym actions are warranted
worldwide. However, international and national pglresponses on this front have hitherto
been poor, to say the least. Current worldwide alenpolicy pledges are far from sufficient
or able to make a significant dent in curbing thiemtless rise in global greenhouse gas
emissions and meet climate change targets, sutte @ C global warming target by end
of 2100. Even if one takes an optimistic view asguames that all current country pledges
to reduce emissions are to be implemented in pe&di significant gap between emission
levels consistent with a 2°C limit and those resglfrom the pledges would still be
expected in 2020 (UNEP 2013). Furthermore, thistgegpbeen increasing over recent



years, meaning that the world would have to relymame difficult and costlier means after
2020, in order to keep the rise in global averageperature below 2°C by end of this
century (UNEP 2010, UNEP 2012, UNEP 2013).

Reasons why climate pledges and actions are far $tdficient may be at least

partly attributed to intertwining political and sggmological factors. On one hand, there
has been a lack of political will and poor interoaal institutional and resource
mobilization to this end. On the other hand, addrgdy of standard climate economics
literature has mostly emphasized the burden otstrally changing energy and economic
systems towards climate resilient low-carbon dgwelent pathways. Mitigation-induced
economic welfare losses or the costs of compliasgeercentage of national income
relative to a baseline are frequently highlightedy( Nordhaus 2010, Edenhofer et al.
2010), whilst important issues of risks and etliiz®tz and Stern 2008) and the potential
benefits (including avoided damages) that mighogedously emerge from such
transformational shifts are often side-lined. Ihestwords, lte climate policy planning
process is complicated by the sheer complexitheflinkages in terms of synergies and
trade-offs between climate change-related poliaglgand broader developmental policy
objectives.

Despite the absence of a global climate deal, Betteloped and developing

countries are nonetheless increasingly taking a@tdhe national and sub-national levels,
for a variety of reasons, such as energy secuitgrgy dependency, and local pollution
(Climate Policy Initiative 2013). There is also diiened demand for practical assistance to
governments, particularly in developing countriagreparing their climate change
mitigation and adaptation strategies and accesstagnational climate finance. Some
developing countries are still at an early stagéeseloping formal climate change policy
plans and identifying specific nationally appropeianitigation actions (NAMAS) and
national adaptation plans and actions (NAPAS).

The aim of this paper is to put forward a novel meblogical framework that takes
the above challenges into due consideration ared#n alternative practical approach to
the formulation of climate policy plans, particjaat the country level. The methodology,

which we label MCA4climate (Multi-Criteria Analysfsr climate change), draws on a
combination of new economics of climate changeanallti-criteria decision analysis
approach to identifying, assessing, and priorijzhimate policy options that support
national development goals and account for thevagleethical values at play

2 A brief review of methodological approaches to thate policy analysis

Reducing man-made emissions is conventionally &stsatcwith burden sharing and
sharing the pain, instead of sharing the benefitsadlowing all parties to gain from
universal access to clean energy services (MoonmaWPapa 2012). The possibility of
policy-induced green economic growth occurringratater rates than those of business-as
usual or brown growth is typically ruled out by delt in standard economics. This
typically draws on representative-agent utilitaisam, perfectly rational and self-interested
behaviour, competitive general equilibrium the@myd optimization techniques, whilst
neglecting strong kinds of uncertainty, such aslfumental uncertainty (Dequech 2008).
According to traditional economic theory, the eamydas an equilibrium point to which it
naturally progresses, which has raised major coiscas to its ability to meaningfully



represent socioeconomic realities (Beinhocker 2007)

There are certainly, particularly upfront, investrineosts or expenditures involved

when shifting efforts and resources away from aurpeactices towards more sustainable
societies. However, any investment bears a retunth there are strong reasons to believe
that these may substantially outweigh the costsicp#arly when costs are defined in a
broader social sense. Furthermore, even when aostefined in strict economic terms,
stringent climate stabilization efforts may stédkult in macroeconomic benefits and
increased economic output. This may occur via teldgical innovation dynamics,
improved competitiveness, shifting the tax burdemfemployment and income to
environmental pollution, and market diffusion ampdliver effects induced by global trade
and technological transfer (Jochem and Madlene82Barker et al. 2012, Bosquet 2000).
System-wide effects need to be also considereal) agtervention in a particular sector
may reverberate across the entire economy. For geamcreasing active travel (walking
and cycling) instead of using private cars has [s@mwn to reduce costs to the healthcare
services (and improve fiscal sustainability prospeby reducing prevalence of some
chronic diseases (Jarrett et al. 2012). Investitiemefore in transport infrastructure to
promote active travel and reduce emissions cantteadst savings and benefits elsewhere,
such as the health sector.

No-regret options can also offer substantial ineestfor climate action, although

these are largely regarded as incompatible witfittcenal economics since it is assumed
that if such options were possible they would halveady occurred under optimal
equilibrium (Maréchal 2007). Having said this, #gnare some recent developments in the
CGE (Computable General Equilibrium) traditionabeomics literature that accommodate
the suboptimal behaviour of economic systems, ssdhhe DSGE (Dynamic Stochastic
General Equilibrium) models. These allow for suliopt macroeconomic behaviour, such
as the existence of involuntary unemployment (Ketr#@03). Nonetheless, few have been
applied to climate policy analysis, and, furtheredhey still assume that economies revert
to market equilibrium conditions in the long rurhish may not necessarily be the case.
Some examples include the QUEST IIl new-Keynesi&GE model used by the European
Commission (Conte et al. 2010), a DSGE model ferRblish economy (Bukowski and
Kowal 2010), and a DSGE model for China (Schenkdrl. In addition, optimal growth
and equilibrium models function on the descriptiepresentative-agent assumption, which
has been shown to cause an intrinsic (regressisgjoditional bias in favour of the rich

and produce questionable optimal emissions recordatems (Skott and Davis 2013).

This constitutes a serious issue for social watipehould climate action follow in the
footsteps of such recommendations.

The stern insistence on the traditional economati¢sand inter-temporal)

optimization and equilibrium theory has resultedhe dominance of a particular
methodology for framing thinking and decision-makin a large range of economic, social
and environmental problems, including that of clienehange, i.e. the cost-benefit analysis
(CBA) approachCBA provides a strong theoretical framework for thaximization of
resource allocation efficiency, with the particuéandard variant of market or price-centred
valuation being the most commonly used (Sen 200l takes a utilitarian perspective by
providing monetary valuations to all impacts invaadv It compares the marginal costs of a
mitigation or adaptation policy with the margin&nefits associated with the climate change
that is avoided (including ancillary benefits) arder to identify the most beneficial
(economically efficient) policy response (Dessled &arson 2006).



Marginal in this context refers to the additionastthat will be incurred by the current
emission to the atmosphere of one unit of greerdigas CBA may be well suited for the
pure financial feasibility of investment projectsedficient financial allocation
decisionmaking, where future financial flows mayreadily identified and predicted,
monetary aggregation justifiable, and price settiegr-cut. Nonetheless, the standard CBA
approach has major limitations when applied toding-term, multi-dimensional,
challenging problem of climate change. This isantpecause of “the incredible magnitude
of the deep structural uncertainties that are velin the climate change analysis”
(Weitzman 2009:18).

Within the context of dealing with climate changghahighly complex features,

such as future time, doubt, and irreversibilitgprstard CBA falters and implementing it is
no longer a technical task because many subjectioes are due (Verbruggen 2013).
Severahon-market impacts, or externalities, are difficaltd we would argue even
unethical, to price, and as a result do not figaréne evaluation of costs and benefits.
There are also fundamental concerns about intergémeal equity (Broome 2008) and,
therefore, the appropriate discount rate to useBA analysisCBA studies are highly
sensitive to the choice of discount rates (Egentetfal. 2006, Wright and Erikson 2003,
Ackerman 2008), reducing the robustness and rétiabf their findings and estimations
Despite the dominance of the CBA method, parti¢ylarits traditional format

which does not incorporate issues of deep uncéytamd stakeholder participation
(Chambwera et al. 2012), alternative economic aguggres and models are nonetheless
being developed and increasingly used in the arsabjsand decision-support for climate
action. Such alternatives include cost-effectiverasalysis (CEA), robust decision-making
approaches (RDMA) and multi-criteria decision-asa&yMCDA), which are briefly
summarized and compared in Table 1.

CEA is a technique that can be used to identifgtleast options to meet a certain,
pre-defined or fixed target or policy objectiver &xample, in the case of mitigation, the
reduction in GHG emissions to particular leveldiéerent periods in time (Haines et al.
2009). As policy intervention costs constitute kieg variable of consideration and as it is
subjected to finding cost-minimal solutions, CEAedmot necessarily require the
guantification of benefits, which can be fixed betvand, such as reducing disaster
fatalities and losses. A critical question, howevemains the identification of a threshold
(e.g. permissible increase in global average teatper or the willingness to pay per unit
gain), which may also be the subject of heavy debat

RDMA methods have seen limited use in the aredimfte change to date, though

they are receiving increasing attention. RDMA efiaéiy provides an analytical decision-
support framework for situations characterized igyrluncertainty. Within this context,
uncertainty refers to the lack of agreement amaotgrested parties, lack of analytical
approaches to analyze the issue at hand, lackavflkedge about the state and trends of the
parameters affecting that issue, or any combinaifdhese. Rather than attempting to
make decisions on the basis of predictions of usilates in variables of interest, RDMA
attempts to identify the full range of plausibléue states and, on that basis, make
decisions that are robust across as wide a rangesagble of those future states. A key
aspect is the notion of iteration and repeatedyarsalvith modified assumptions and
scenarios. Two main families of RDMA approaches loanlistinguished, static and
dynamic. The latter take better account of costeti¥eness considerations, but are much
more demanding in terms of human capital and dataation capacities. A recent effort to



prepare a water management plan for the city o€CHoMinh in Vietnam illustrates the
trade-offs between these two approaches (World Bail8). Quantitatively, it may mean
running many simulations for tracing out uncertaiatross key variables. Methods are
nevertheless rather complex and often require skeedfiadvanced statistical and
mathematical methods (Lempert and Collins 2007, penn?012, Ranger et al. 2010).

In the area of climate change, MCDA studies cou&tia relatively narrow body of
analysis in comparison to more established evanatiethods when applied to climate
change policy analysis. Indeed, despite MCDA beaugpgnized for some time as a valid
tool with an important role to play in evaluatingde-offs between climate policy
alternatives over multiple, disparate and ofterflociing criteria (Bell et al. 2001, Bell et
al. 2003), its use in this area remains limited.DAChas been nonetheless applied
extensively to environmental management choicegs (&egory et al. 2012, Khalili and
Duecker 2013, Hamalainen et al. 2010, Kiker e2@05, Huang et al. 2011). We would
argue though that both the nature of the climassgk policy decision problem and the
societal responses to this differ significantlynfrthose associated with most environmental
issues. Firstly, from a scale perspective, clinchtEnge is affecting our entire planet, both
human societies and ecological systems, whereaoamental problems occur at a
smaller scale, and are typically dealt with locagcondly, solutions to climate change
entail systemic shifts or deep transformationsunenergy and economy, whereas
environmental problems can often be remedied witheaessarily requiring the
fundamental restructuring of our production systéeng. end-of-pipe technologies dealing
with local pollution versus widespread replacenwdrdil refineries with low-carbon
technologies mitigating GHG emissions).

Having said this, some potential benefits of usgDA have been demonstrated recently
in: the assessment of emissions control optioak(8on and Hughey 2007);carbon capture
and storage measures (Gough and Shackley 200&jatiot policy instruments (Konidari
and Mavrakis 2006, Konidari and Mavrakis 2007, @kak et al.2010); sustainable energy
options (Wang et al. 2009, Ehrgott et al. 2010agt prioritization of water management
schemes (Yang et al. 2012, Yilmaz and Harmancig@IL0). However scarce they may still
be, these studies have made some headway indeatorgsthe value of using MCDA tools
to climate decision-making.

Notwithstanding, the use of alternative framewaish as RDMA and MCDA

continues to be in severe minority in the arealiofate change. In addition, the economic
thinking underpinning assessments that are usbdtmCBA and non-CBA studies is
seldom questioned, particularly in terms of deparfrom the traditional optimization
equilibrium economics advocating monetization dfrapacts and imposing representative
and fully rationalistic behaviour on all agentscbfinge, For example, a recent survey of
the literature (Scrieciu et al. 2013) revealed,that of thirty climate-economy models
considered in seven widely-cited model comparigadiss in the area of climate
mitigation economics, including those used in #ygorting of the United Nations
Intergovernmental Panel on Climate Change (IPCAly, one model (the E3MG model as
in e.g. Barker et al. 2012) adopted a non-optinonsand non-equilibrium simulation
approach to the issue. Finally, the wider develapnmaplications of climate interventions,
such as the scope for poverty alleviating mitiga@ation at the national or local level
continue to be insufficiently understood, althoulgiportant efforts have been made in this
respect. For example, the Climate and Developmenintedge Network (CDKN), the
Mitigation Action Plans and Scenarios (MAPS) pragnae, and the Low Emissions
Development Strategies Global Partnership (LEDS, @P)ame but a few, represent



important institutional and research-support effamtthis respect. As is gradually being
recognized, benefits essentially cut across mactpeand actors, and strongly interact
with non-climate policies, one of the implicatidmsing that the standard CBA approach
with its narrow focus on monetary outcomes becosegsrely challenged (Mechler 2013).

3 Conceptualizing the MCA4climate framework

The MCA4climate methodological framework that thegper advocates is chiefly based on
three crucial components, which are captured inréid.. In their totality, these aim to
support a systematic assessment and strategidmpdaoindevelopment-compatible climate
actions. The proposed framework is chiefly conceénnih issues actively operating at the
interface between climate policy and wider develepmssues, and also incorporating,
where feasible, mitigation-adaptation interactidhseeks to help identify which climate
policy actions have the most potential in influengccontextualized human development
and environmental sustainability outcomes, whileetmg their primary climate objectives.

First, there is a set of guiding principles or gpodctice evaluation standards that is
argued to be critical for a meaningful and robwosirfulation of pro-development climate
policies. Second, there is a comprehensive anérsyic criteria tree, which provides a
generic and structured development impact assessmértlimate policy evaluation
template, spanning financial, economic, socialjremmental, climate and institutional
dimensionsAlongside this generic criteria tree, for eachhaf key areas of adaptation and
mitigation, a detailed folio of expert advice coslgpport the interpretation and
customization of the generic criteria tree to acHffpearea of climate policy intervention.
And third, there is the process of developing asidgiMCDA models to support the
transparent identification and prioritization ofvéeopment-compatible climate policy
options. This process necessarily involves ancethefacilitates the active engagement of
stakeholders over the entire duration of the paliegign, evaluation, planning, and
implementation phases, through a series of welhddfsteps that operationalize the
conceptual approach. The first two componentsuatbdr described in this section,
whereas the MCDA process is addressed in the folpwsection.

The MCA4climate framework has been primarily depeld with a view t@x ante
applications, i.e. to evaluate policies before taeyadopted. It is equally valid though to
apply the approach &x poskevaluations. In this case, monitoring, reporting an
verification issues and ensuring flexibility in gyl design play an important role (e.qg.
focusing on the feedback loop between the thirdfastdcomponents of the MCA4climate
framework as illustrated by the dashed arrow Im#ée right side of Figure 1).

As such, the added value of our proposed appraatitetexisting literature on

climate policy impact assessment and decision arsaly fourfold. First, as its name
suggests, it focuses on the application of multeda decision analysis to the climate
problem and its policy responses (discussed in met&l in section 4), which as outlined
above has been less prevalent in the climate phierature so far. Second, MCA4climate
offers a generic framework that may be applied sceowide range of mitigation and
adaptation topics and policy options. It is genesince its fundamental approach and
structure can be translated into context-specditants tailored to a wide array of national
or local circumstances. In other words, the frammvibeing advanced in this paper is
arguably both widely applicable and flexible enotgltater for the diverse circumstances
in which climate decision-making is typically emlded. This is particularly valid within



the context of developing countries, for which itugtonal barriers to climate action are
prevalent and for which the climate problem mayfigaire high on national or regional
policy agendas, unless they are explicitly couptedevelopment objectives. For instance,
a major component of our framework is its instinfl or governance dimension, against
which any climate policy measures need to be evedua order to render meaningful
situational descriptions. This supports both theensal applicability and contextualization
of the approach, and lends a more practical dinertsi planning and prioritization of
actions.

Third, the economic principles underpinning the MicAmate approach depart
significantly from traditional economic theory, paularly in its neoclassical utilitarian
form and its associated value-neutral equilibriund aptimization modelling apparatus. In
other words, a different kind of economics (relatie CBA economics) is called for, which
embraces an interdisciplinary perspective, plumaliand combines objective assessments
with value judgements. Furthermorea&iating future socioeconomic impacts, and the
benefits and costs of mitigation and adaptationcpad, typically involves the use of
detailed empirical research and modelling. Thivitably rests upon a number of choices
about the methodological approach and underlyisgragtions, which have important
consequences for socioeconomic projections anceftire, the ultimate selection of
policies to be implemented (Scrieciu et al. 2018djief among these choices are baseline
macroeconomic assumptions; technological innovatearning, dynamics and feedbacks;
no-regrets options for mitigation and adaptatioonetary valuation and non-marketed
impacts; discounting future costs and impacts; thmezon of the analysis; and risk and
uncertainty. Traditional economic approaches tsehssues are arguably ill suited to offer
good practice evaluation standards in this resgéus. is partly because human
preferences, ecological properties, and technadbgiassibilities cannot be valuated solely
through utilitarian lenses and standard welfaraneoac theory (Séderholm and Sundqvist
2003), but would require instead a conceptual pkmaapproach to the concepts of value,
value systems, and valuation (Farber et al. 200 also partly because standard
economics techniques tend to neglect importantaithjuestions (Booth 1994) and
overlook the variability in value judgements acrpspulation and across time (the socalled
value heterogeneity and value endogeneity as akfin8en 1988). Put differently,

the MCA4climate approach being proposed goes betfandere application of decision
analysis to climate policy making, and attempteeghape economic thinking underpinning
climate policy analysis and the evaluation of edlatlevelopment impacts.

Fourth, the MCA4climate perspective aligns wellhwigécent thinking prevalent in

climate science and economics regarding notiomgvefegrets, uncertainty, iteration and
process focus. As one example, the recent Unitédialntergovernmental Panel on
Climate Change (IPCC) report oManaging the Risks of Extreme Events and Disasters
Advance Climate Change AdaptatiaitPCC 2012)demonstrates that climate change is
shaping risks from climate extremes and theredshded for bolstering resilience to
climate impacts. At the same time, it shows thialeast in the short to medium term, many
non-climatic factors are fundamentally driving r($kogelj et al. 2013). As well,
uncertainties about future projections of risk mnenerous and unlikely to go away soon.
The IPCC suggests that an approach grounded wv gelgrets strategy may usefully
provide for more robust mitigation and adaptatitrategies. Such an approach has high
potential for reducing long-term risk and at thensaime provide for short-term benefits in
terms of, for example, reducing vulnerabilitiesagadn the case of adaptation. As one
consequence, the above-mentioned IPCC report sisggefocus more strongly on



iteration, process focus, learning and innovatiwveking, which are attributes that can be
closely aligned with a multi-criteria approach (IB2012).

In short, we argue that the combination of these factors summarizes the

contribution of our MCA4climate approach to theddture situated at the intersection
between climate policy analysis, climate econondeselopment impact assessment, and
decision analysis strands. Moreover, the proposettiadological framework rests at the
border between research and practice, and, asisaains to render methodological
thinking in this area practical and with immediafplication to real-life climate change
related decision problems.

3.1 Guiding principles and good practices for clienaolicy evaluation

New thinking on the economics of climate change amalytical tools for decision support
are emergingn response to the limitations of traditional ecamoapproaches, and their
assumptions on economic behaviour, ecological ptigse and socio-technical responses.

It may be argued that new economics brings undemombrella a series of common
elements spanning disparate schools of economimtit@and can draw on both mainstream
and heterodox thinking. As argued in Barker (20@&),term new economics may be
understood through the prism of Boulding’s work42¥pto includesystems thinking,
complexity, evolutionary and Post Keynesian thaeitih an emphasis on institutions,
nonlinear dynamics, and deep uncertainty. In otwds, the new economics literature puts
forward analysis that overall departs from the déaid practice in contemporary economics
of combining optimization, equilibrium, and the aggation of heterogeneous actors as per
the representative agent assumptitiith application to climate change, a new economics
approach would explicitly account for systemic efée risk and uncertainty, technological
change, multidimensional impacts across spaceiargg ¢thical perspectives of multiple
stakeholders, and the institutional constraintsdmgers for climate policy implementation
(Barker 2008, Dietz and Stern 2008, Heal 2009,n52807). As such, an adequate all
embracing framework would need to offer alternatipproaches to understanding and
incorporating underlying value judgments, and codasthe multi-dimensional interactions
between the economy, environment and society, wfitem do not lend themselves to
monetization and aggregation. It would also neeg@tognize the importance of
catastrophic risks and irreducible uncertainty,raating a precautionary approach to
climate policy. Finally, a solid understanding loéteconomics of climate change policies
would call upon increased empiricism in understagdiocioeconomic behaviour and
relations, incorporate policy-induced technologahnge, and explicitly address the role
of institutional drivers and barriers to policy ptang, implementation, monitoring and
verification (Scrieciu et al. 2013a).

The MCA4climate conceptual framework draws on grswing body of new

(climate) economics literature. In this respea,avgue that a meaningful, effective and
comprehensive assessment and planning of climéitagsoshould rest on three main
principles. The first is that climate change poli@s multi-dimensional implications for
human societies and the environment, affectingiplalinterests and calling for the
consideration of a wide range of values and prewitThe second principle asserts that
policy responses to climate change may contribligglequately formulated, towards
meeting country-specific development objectivesl tnat there may not necessarily be



trade-offs between climate action and the econ@artormance or poverty alleviation
targets of a given country. The third principleassathat non-monetary values, uncertainty
and the long-term dynamics of environmental, samaemic, and technological systems
should be inherent to the formulation of any resgsrio the climate change problem.
Projecting future impacts, and calculating and espg likely benefits and costs for

society as a result of climate intervention indsiyanvolve a number of choices on the
methodological approach deployed and its underlgipigtemological assumptions. As a
result, we also identify and propose a set of gumadtice evaluation standards with an
emphasis on the social economic dimension thatdoetter guide future assessments in
the area of climate policy analysis and planningese constitute the first component of our
overall MCA4climate methodological framework appriband are outlined in Table 2.
They are to be taken as a wish list, as in pracicers may lack the capacity to implement
these, though they should be regarded as potasfaicts to be considered. Preferably and
where relevant, both mitigation and adaptationasishould be included in the evaluation
and planning of development-compatible climateaacti

3.2 Evaluation criteria tree linking climate poliayth development

At the core of the MCA4climate framework, we propa@ssystematically structured and
comprehensive hierarchical criteria tree. This aorgt a set of generic criteria, against
which climate policy planners can evaluate propadiedate-policy actions with regard to
their potential contribution to a broad range aielte, environmental and socio-economic
development objectives (Figure 2). An importantrelgeristic of the criteria tree and a
requirement of the MCDA approach that we are adwogas that the selected criteria are
judgementally independent of each other. Thahis assessment of preference with regard
to the consequences of policy options against aeycaoterion is independent of preference
with regard to any other criterion. This ensurex tiptions can be scored on one criterion
without knowing what the scores are on any othemvéler, preference with regard to the
policy options themselves may not be independetttérsense that it is important to be
aware of potential synergies or negative interactioetween options. In other words,
preferences for portfolios combining two or moré¢i@ps may not be simply derived from
(summing up) preferences defined for the optiodsvidually.

In public decision-making, it is important to enstinat the set of criteria on which

an analysis is based is both value-focused and ledepgapturing all relevant concerns;
that is, the criteria do not reflect a restrictegbartisan perspective on the issue, which
might lead to a biased evaluation. In this resgbetgeneric criteria tree displayed in
Figure 2 has been shaped by extensive, multifaaodssystematic consultations amongst
leading experts in climate change mitigation anapsation, and other relevant stakeholders
spanning academia, multilateral organizations,gonernmental bodies. Put differently,
the evaluation template provided by the criter tin Figure 2 was formed through an
iterative process of group brainstorming and thowglercises involving around twentyfive
experts, who have participated in the two-yearptioa phase of the MCA4climate
initiative developed at the United Nations EnviremhProgramme (UNEP 2010he
criteria identified were thought to be importanedo their prevalence in both the literature
and practical work related to development impaseasment, likely climate change
damages, and climate policy planning processeaddiition, the criteria are sufficiently
generalized to allow for important flexibility ietms of indicator identification and
formulation as a function of the needs and priesitbf the country or region under



consideration.

The aim of developing the evaluation criteria thes been to alert decision makers

and raise awareness of the complexity and multidgiomality aspects of assessing,
planning and implementing climate action in a clead transparent fashion. As shown in
Figure 2, the generic evaluation criteria tree aors three levels or layers for evaluating
development impacts of climate action. On the fasel, there are two criteria groups:
inputs to (or efforts required for) and outputs gossible impacts) of proposed policy
options. On the second level, inputs and outpwdwather split into seven sub-groups of
criteria. Two of these relate to the inputs or stweent efforts necessary to implement
climate actions, i.e. public financing needs angdlementation needs, whereas five
subgroups relate to the likely impacts or outpditslicmate policy implementation, i.e. the
climate-related, economic (including fiscal), eovimental, social, and political and
institutional dimensions of development. Criterratbe output side can capture either
positive or negative impacts. Finally, on the tHedel of the generic criteria tree, there are
a total of nineteen generic criteria. Four of theselinked to the input side, which include
monetary and non-monetary costs that need to béometfectively carrying out climate
policy interventions, and fifteen criteria connexthe output side, which relate to specific
impacts on society, the economy and the environment

Based on these third-level criteria, sets of mpexdic indicators tailored to the

issue under investigation could be identifi€de bottom-level generic criteria with
examples of quantitative and qualitative indicatme summarized in Table 3. More in-depth
practical examples on the interpretation and cutation of the generic criteria tree

to a specific area of climate policy interventioe arovided in another three papers that are
also part of this special journal issue: Chalaloi Kovats on health and adaptation, Miller
and Belton on water resource management, and aedBictand Engle on the adaptation of
terrestrial ecosystems. These represent complergehtame-specific detailed studies that
we argue enhance the contribution of the MCA4clemaethodological framework being

put forward in this paper.

4 Operationalizing the framework: the use of MCDA n practice

The MCDA term is generic and refers to a collecobfiormal approaches that take explicit
account of multiple criteria in helping individuads groups explore decisions that matter
(Belton and Stewart 2002). Approaches differ imzof their underpinning philosophy

and associated preference model, the nature afrtierlying aggregation procedure,
processes of value elicitation, and the type ofptitedblems to which they are applicable

(see Figueira et al. 2005 and Ehrgott et al. 2@dGcomprehensive overviews of the field).
The specific approach embedded in the MCA4climatéhodological framework is
multiattributevalue analysis (MAVA), which is a Mkglstablished method used in the practice
ofMCDA (Belton and Stewart 2002).

The process of applying MCA4climate involves sevenimsteps that are aligned

with the three key methodological phases of MCD#&mely, problem structuring, model
building, and use of the model to inform and chajke thinking about preferred solutions.
These steps are summarized in Table 4.

Once the context has been established, includargfyghg climate-related and other



development policy objectives, the key steps arelentify policy options or policy
portfolios to be evaluated; agree, amongst condestekeholders, on the criteria and
indicators (starting, we would argue, with thogeatly suggested under this framework);
agree on scenarios, the timeline of the analysisnaethods of assessment (drawing on the
guiding principles and good practice evaluatiomdgads described above); score the
different options against the agreed criteria; Wwetpe criteria to reflect different
stakeholder perspectives and priorities and usethalues, together with the scores, to
derive a measure of aggregate performance for @atatn at higher levels of the criteria
tree; and, finally, explore these initial resulisough appropriate analyses including
sensitivity analyses. It needs to be stressedhlegbrocess should seek to engage all
relevant stakeholders, support a shared undersigoflthe issues, and identify a
commonly-agreed way forward. This would ensure éxatertise and values are surfaced
and appropriately captured, and that all stakemsldave the opportunity to learn from
each other and from the process.

The application of the framework up to the fiftesican provide useful insights into

how each policy option performs and may be sufficte inform decision-making, without
attempting to prioritize those options in an exipkeay. However, proceeding beyond this
step calls for judgment in determining the weigbtbe assigned to each criterion,
reflecting the prioritization of development impseind the values that concerned
stakeholders may attach to the corresponding exi(step 6). This underpins the
calculation of aggregate scores at higher leveth@triteria tree in order to come up with
a definitive comparative evaluation of all of thations and enable the exploration of the
outcomes through sensitivity analysis (step 7). dimaysis up to and including step 5 can
be done manually, although an overview of the parémce of options is facilitated by
formal visual presentations of the scores. Theuwtalion of aggregate scores and
associated sensitivity analyses can be done usspgeadsheet, but is greatly assisted by
the use of customized decision support tools.

4.1 The use of multi-criteria decision-support nogkh for consistent scoring and weighting

Unlike CBA, multi-criteria decision analysisas not benefitted from the same political
mandate and consequently has been less well knosjrt@date, less widely applied in
support of public policy decision-making. Stand@®lA has been, for example, the
recognized and required approach to policy apgraigdhevaluation in the USA and in the
UK for a long time (Shapiro and Morrall 11l 2012e&ce 1998) and more recently across
Europe (e.g. since 2000 for the formulation of Bugopean Commission’s Cohesion
Policy; European Commission 2008). However, asmieseby Gamper and Turcanu
(2007),MCDA is gaining momentum relative to the more ekshled analytical methods of
cost-benefit and cost-effectiveness analyses iicypelaluation. Others (e.g. Dietz and
Morton 2011) have recognized the potentially comm@etary nature of CBA and MCDA.
In particular, the past decade has seen a signifgrawth in the use of multi-criteria
methods across all areas of environmental decisiaking (Huang et al. 2011).

The MCDA approach represents a well-defined teamnigr identifying multiple

impacts and aiding decision-making. It facilitas¢askeholder engagement and ensures that
the different dimensions of climate policies, irtihg those that cannot be easily measured
in monetary terms are taken into consideratione©tton-monetary issues (be they
guantitative or qualitative), such as morbidity andrtality, equity, environmental damage,
avoiding catastrophic risks, and uncertainty cao &k taken into consideration, resulting



in a more comprehensive analysis of monetary amdnmonetary costs, risks and impacts.

An attractivefeature of some MCDA methods is that the impacigatities with regard to
these different dimensions are assessed by refetenmelevant metrics, which are
progressively aggregated to provide an overallwatadn if required, but enable options to
be compared at the most appropriate level of (dgkgation. Thus, the impact of climate
policies is broken down into separate elementswfuch data can be compiled and
assessments made. These independent assessmeiuts patuable insights into overall
costs and benefits, highlighting the strengths\aedknesses of different policies and
enabling the identification of dominating and doated options (Belton and Stewart 2002,
Smith and Hitz 2003)n summary, MCDA does not rely solely on the usenafket prices
and does not impose limits on the forms of criteripre-ordain objectives, allowing for
consideration of social objectives and other foahequity rather than focusing only on
resource efficiency (Munasinghe 2007).

The first four steps in the MCA4climate conceptiraimework (as outlined in Table

4) can be collectively referred to as problem strung. The importance of effective
problem structuring as a participative process rasgnized in the field of OR/MS
(Operational Research / Management Science) ovge&s ago (Rosenhead 1989) and
was soon acknowledged by MCDA researchers andifiwaets (Belton 1990, Bouyssou
et al. 1993). Belton and Stewart (2010) provid®@aerview of current thinking and
practice with regard to problem structuring for MEDIhe MCA4climate framework was
developed through a process which engaged expedssathe spectrum of climate-change
impacts and in itself provides substantial supfmrthe process of problem structuring in a
specific context, including the identification gteons to be evaluated and the set of
criteria and associated indicators against whictvtduate these. However, as already
noted, it is important that this process is anusisle one that seeks to involve all relevant
stakeholders.

The key components of MCDA are: the set of optialts/natives to be evaluated,;

the criteria against which these are to be evalijdite scores which define the
performance of the options with respect to theegat and the weights which reflect the
relative importance that decision makers attritbatéhe criteria. In the multi-attribute value
analysis (MAVA) approach to MCDA that underpins ME€A4climate framework, these
weights are clearly defined as the trade-offs decisnakers would be willing to accept
between levels of performance on different critare the increase in performance on
criterion A that would compensate for a unit deseeim performance on criterion B. A
discussion of the interpretation and assessmeanimdrtance weights in different MCDA
methods is discussed for instance in Belton ana&tg2002). In other words, the MCDA
component of the MCA4climate framework is chiefgncerned with how to score, weight
and prioritize a multitude of climate policy opt®against a range of development impacts
and investment efforts, when several actors arelwed in the evaluation and planning
processes of development-compatible climate stiegeg

The process of scoring options against a speatfigerion aims to capture the

added value relative to a defined reference pdimere are many different ways of scoring
options that vary according to the amount of wonkolved and the extent to which the
outcomes are justifiable to a public audience, @xjpble and replicable. The
MCA4climate approach does not impose any partiauiathod for scoring. As an example,
the illustrative case studies, which have been akien during the initial development



phase of MCA4climate approach while hosted at UNEPnarily adopted a well-specified
approach, widely used in MAVA, of direct rating ar® to 100 locally defined preference
scale (UNEP 2011). Local preference scales arelgisgples anchored at their ends by the
most and least preferred options on a specifieroin. For example, the preferred option is
assigned a preference score of 100, and the leesttave is given a score of zero. Scores
are assigned to the remaining options to reflest fherformance relative to the two
reference points. The underlying scale is an iatleseale, which means that strength of
preference is represented by relative differenceka allocated scores. Whilst the process
of scoring is one that is easy to use in practids,important to remember that it should be
underpinned by data, to the extent that this isipts and informed by sound contextual
knowledge. The task is a substantial and challengine that should not be underestimated
and would require high level of commitment from gireblem-owner. Furthermore, Belton
and Stewart (2002) discuss other approaches tingdbiat are appropriate in the context
of MAVA, for example modelling could be used fomse criteria to construct a partial
value function that converts the impacts of clinfadécy options into scores that are
comparable.

As with scoring there are many different approadbeseighting criteria and it is
important to ensure that the process used is temespand robust. However, in some
circumstances (e.g. the number of criteria is smalthe evaluation reveals a clear pattern
of dominating / dominated options), it may be pblkesfor a decision to be made directly
from the scoring information obtained, without teguirement for formal weighting of
criteria and the aggregation of values. Whereighmot the case, the criteria will need,
nonetheless, to be weighted. As mentioned aboveMAVA, criteria weights reflect the
relative worth of value added on different critefidhe meaning of the weights and the
associated elicitation process must be well undedsby those whose judgments the
weights reflect, who should be able to explain pstify the outcomes. As with scoring,
this can be achieved by a sound, facilitated, rai#tge elicitation process, involving a
number of individuals representing the same stakienperspective and forming the basis
for discussion that seeks to illuminate and rederdiiferences.

Weighting has a significant impact on the aggregjatmres for each option. Again

using the example of weighting used for the stdizases contributing to the development
of the MCA4climate approach (succinctly summaribetbw), a sound and commonly
used method is swing weighting (Belton and Ste®@@2). Swing weighting is based on
comparisons of differences in the same way asdonirsy using relative preference scales,
and is used to determine the weights across therbdevel of the criteria tree. When all
weights have been determined the values are naadaio sum to 1 (simply as a
mechanism to keep the aggregate scores at alsle¥#he tree within the range 0 to 100).

Also, depending on the extent to which involvediparcan be expected to have similar
priorities, a sharing or comparing approach to meil@ng weights may be more
appropriate (Belton and Pictet 1997). A sharingrapph seeks to attain an agreed set of
weights, possibly starting with the assessmemdividual values then seeking to reconcile
differences through a process of discussion. A @ing approach accepts that different
individuals, or sub-groups of stakeholders, wiNdalifferent priorities and only seeks
agreement on weights within the sub-group, goingoorompare the resulting overall
evaluations across sub-groups and, if approptiatgo on to use this as a basis for
discussion and negotiation.



The weighting stage of the analysis is necesssuibjective in that there is no

value-free or absolute statement of the relatigai§tance of impacts as diverse as those
captured in the MCA4climate criteria tree. It iso® expected that different stakeholder
groups would prioritize outcomes differently andeanf the strengths of MCDA is to
enable the exploration of the consequences of thifiseences. However, it should be
recognized that all aspects of decision makingasstciated methods for support are
inherently subjective not only in the importanc®eded to different criteria, but also in the
selection of what factors should be taken into antand in the measurement of impacts.
Even in cases where these are measurable, theaddled is not necessarily linearly
related to the impact measure. If properly supgptigis should be seen as a strength rather
than a weakness of MCDA approaches, as discus$ad.be

The final step in the MCDA process is to explore prerformances of policy

options at different levels of the value tree tlgloyrogressive aggregation of the scores
and weights, culminating in a comparison of aggiegaores for each of the two main
branches of the criteria tree (Figure 2). A singite of each option’s aggregate score for
outputs versus its aggregate score for inputs esdbé visual identification of those
options which provide the highest output at a gikem| of input, the so called efficient
options (it should be noted that the ratio of theslees is meaningless, as the level of
measurement in use is an interval scale). The gggom model underlying MAVA is a
simple weighted sum as potential interactions betweziteria are considered in the
building of the value tree and nonlinearities iefprence are taken into account in scoring
the options. The consideration of aggregate vahesld be accompanied by sensitivity
analyses to gain an understanding of the extewhtoh the results depend on the specified
weights and scores. In particular, such analysesiso be used to explore different
stakeholder perspectives.

In many cases, the outcomes are relatively inseadi changes in the scoring and
weighting, which gives confidence that the priestthat have been established are robust.
In some cases the outcomes may challenge thelweteixpectations of participants in the
process, a situation that might surface factoesvesit to the decision which have not been
included in the analysis or which may cause a @pgnt to review their priorities. If this
happens, the model can be used to reconcile tfexefhitces.

The process of comparing options can also be wseddourage creative thinking,
potentially leading to the identification of newsightly modified options, which yield
greater benefits in relation to costs. For exaniplaay be possible to address a weakness
of an otherwise strong alternative without sigraficincrease in costs. Or it may also be
possible to define a climate policy option, whidfecs many of the benefits of the
strongest option, but at lower cost by reducingtt@eefits, and thus the cost, on criteria
that do not carry much weight. Reducing the coshiway may more than compensate
for the loss of benefit, giving an option that istg beneficial without being too costly. If
new options are generated in this way, they shbelddded to the set of options and
evaluated along with the others in a second ruvei@éiterations of the scoring and
weighting procedures may be necessary to arrieefiatl decision. The overall process is
one that should both support and challenge thinkini a view to arriving at a decision
that is well founded, transparent and justifiable.



4.2 Methodological challenges to the standard MGIpAroach

It is recognized that, as with any analytic applhodisere are challenges and limitations that
need to be understood when using MCDA. Four kellaiinges are outlined below:
subjectivity, dynamics across time, uncertainty] artreme events.

MCDA has been criticized because of the subjegtivitthe inputs. This criticism

applies not only to the scores and criteria weighitsalso the structure of the criteria tree.
However, its proponents recognize that there igestibity inherent in all decision making.
They claim that a particular strength of MCDA gttt provides a framework in which the
nature and degree of that subjectivity is madeiexpin order that it can be appropriately
and transparently managed, seeking to minimizéé@rey appropriate and explore its impact
when relevant to do so. The effort to accommodaltgestivity should not be taken to
imply a lack of rigor. On the contrary, it underpia sound methodology that provides
meaningful and reliable outputs. A rigorous apphoiEcthe management of subjectivity
will seek to adopt a five-pronged approach. Fastexperienced facilitator leads the
process, who supports and challenges those regmifsi providing inputs and
recommending decisions. Second, the processegivingl inputs to an analysis are well
founded and well documented, seeking to incorpdre&nowledge and views of relevant
stakeholders and appropriate experts with regabitio content (e.g. health impacts) and
local context. Third, all elements of an analyses explainable and justifiable, with
reference to objectively measured impacts whereogpiate. Fourth, the consequences of
differing views of stakeholder groups can be exgdathrough sensitivity analysis, with a
view to finding options that perform well from tperspective of all groups, facilitating
compromise if it proves difficult to reach consesskinally, fifth, the whole process is
subject to a broad critique from a diversity ofgpactives. Moreover, in addition to
providing an effective framework for the managenwrgubjectivity, effective facilitation
by a skilled multi-criteria practitioner should &ge guard against recognized potential
weighting biases (Hamalainen and Alaja 2008, Poghdand Hamalainen 1998).

MCDA methods have not been explicitly developedtmdel impacts over time and

most applications take static rather than interperal or dynamic perspectives of the
evaluation of policy alternatives. However, in &sseg climate policy alternatives,
addressing the time dimension is important becatifee relevance of the temporal
distribution of intergenerational impacts and thied-term nature of climate change
processes. Although it can be argued that one Wdgaling with time is via discount rates,
there is strong debate in the literature on whiat t@use (Weitzman 1998, Ackerman et al.
20009) to discount future impact and furthermoredtmuld be ethical concerns with
discounting some of the impacts such as the hemafiacts. It is possible to incorporate
temporal consideration in a multi-criteria analysi® number of ways, either by the
specification of criteria relevant to different g#nhorizons (which could then be weighted to
reflect the relative priorities accorded to theseby the definition of individual criteria that
evaluate the performance of options over a spelcifiree horizon.

Intertwined with the time issue is uncertainty. {Ba one hand, there is deep

uncertainty about what the future will bring, biga the further in the future the impacts of
the climate policy alternatives are compared, tieatgr the uncertainty about the extent of
those impacts in absolute and relative terms. Algfnathere are many ways of dealing with
uncertainty in MCDA (Durbach and Stewart 2012, Stehvat al. 2013), the tangled
relationship between the time horizon of assessmarghuncertainty presents major



challenges, whatever methodology is used. Furthexntioe mix of types and levels of
uncertainties in the different criteria under cdesation (fiscal, economic, environmental,
social, and health) also makes a uniform treatrakahcertainty across all criteria
challenging.

Fourthly, there is the issue of handling extreme @atastrophic events in the

evaluation of climate policies. Historically, mutiriteria approaches that explicitly model
uncertainty are based on the classical Von Neunhdonmgentsern axioms of decisionmaking
under uncertainty and were designed to deal wihdst-state risk scenarios and

not with extreme or catastrophic risks. By theitune, these axioms are insensitive to
dealing with low probability high impact events.Weaxioms of decision-making are
required to handle extreme and catastrophic riskleuuncertainty (Chichilnisky 2000,
Chichilnisky 2009). These axioms lead to decisiotega, which are themselves
multicriteria in nature and therefore well alignedh MCDA.

The MCA4climate conceptual framework explicitly ackvledges these challenges

that are incorporated into its best practice clevataluation standards as described in
Table 2. However, there is considerable scopeukuré research in these areas, particularly
in terms of improving MCDA techniques to accountdod respond to advances in the
energy-environment-economy literature in modeliggaimics, uncertainty and extreme
events.

Further to the above challenges, which relate fipalty to considerations relevant

to the formulation of climate policies, we feel tlitas important to acknowledge the
concern that the use of different MCDA methodshwiifferent underpinning principles,
could lead to alternative rankings of policy aletimes (Bell et al. 2001). If used naively,
without proper appreciation of the underlying prefeee model and interpretation of its
parameters, then different models may appear terganconflicting recommendations. If
used in an informed and thoughtful manner, theauts of different models can
potentially enrich understanding but the resoura@gnitive burdens of doing so would
be excessive for any complex issue. This papettadest of this special issue aim to
ensure that the MCA4climate approach and its acemyipg MCDA methods are
methodologically sound.

4.3 Application considerations

It is important to note that the analytical framekvbeing put forward in this paper has not
yet been applied widely. For this reason, its inbjggicactual policy change (to advance
pro-development climate policy) remains to be prowwotwithstanding, three thought
experiments have been conducted, which allowed dsaw lessons on the potential value
and practicality of the framework. These relatethtee expert group exercises and
scenarios that were developed in order to testdhee of the methodological framework as
a practical aid to decision-making (UNEP 2011). yimeluded: infrastructure resilience
and climate change adaptation in Mumbai, Indiagwegsource management and climate
adaptation in the Sana’a Basin, Yemen; and clinmatigation and change in the fuel mix
for the electricity sector in South Africa. Thesekeises drew on existing large-scale
studies and incorporated face-to face and virtwakshops involving key stakeholders.

Each looked at different types of policy optionisgge policies in Mumbai, broadly defined
energy scenarios in South Africa, and single pedichat were combined to form portfolios



of options in the Sana’a Basin in Yemen. The latgse is discussed in more detail in the
Miller and Belton paper, which is also part of tepecial issue.

Furthermore, the MCA4climate framework has beeemédyg used, albeit rather
schematically, in two developing countries, Mexasal Peru, for aiding decision making in
the area of development-compatible climate polieyping. In addition, the approach also
inspired the preparation of a comprehensive rewkmational methodologies exploring
baseline scenario calculations in ten major dewetppountry economies (Puig et al.
2013). The Mexican ministry of environment applied framework in its process of
prioritizing the country’s policy for adaptation ¢étmate change in the area of irrigation
agriculture. To this end, the generic criteriatfoe agriculture sector were adapted to the
Mexican reality and indicators were developed fatecriterion. Methods of assessment
for the various indicators were developed, distisiging between the different irrigation
districts (crops, climates and climate risks vagrkedly from one district to another),
types of policy measures (e.g. some focused owibgiinfrastructure, whereas others
sought to train farmers, thus requiring differgmpepaches) and types of crops. While the
adaptation process retained the main elementseajeheric MCA4climate criteria tree, the
criteria were changed substantially, to tailor therthe realities of the country. Two sets of
stakeholder groups were convened to adapt the iggvi€A4climate framework: a policy
stakeholders group who identified broad priorif@sthese areas, and a technical
stakeholders group who took further and refinedadsessment criteria, whereas an inter-
ministerial committee assigned weights. The moded then calibrated by using the scores
obtained for a range of pre-existing policy measuhat had been developed through an
extensive consultative process, with a view to ilate potential biases. At the time of
writing, this work is meant to inform the forthcamgi adaptation strategy for the country
and the revision of the Mexican special plan fameke change.

In Peru, the MCA4climate approach was experimeimtede case of prioritizing

climate change adaptation investment projects tiaugyagriculture. Following discussions
at national level, which incorporated agreementustomization of the criteria tree to the
specific context, the framework was used (via dtalger workshops) to support
representatives from the Piura region in prioniigplanned agricultural adaptation projects
(Rivera et al 2013). The results produced conteéubwards the development and
implementation of Peru’s national plan for risk ragament and adaptation to climate
change in the agricultural sector (PLANGRACC) foe period 2012-2021.

Even though these thought experiments and appitagre far from representing
fully-fledged case studies, several lessons wenetheless drawn with regard to the
potential applicability of the MCA4climate framevkaaind its role in aiding decisionmaking.
First, there may be interactions among differepesyof mitigation and adaptation

options that have important implications for howlitee individual options will work in
practice. Consequently, policy assessments shamsider alternative portfolios of options
as well as efficient sequencing of options withjpoatfolio. Second, it is preferable to
identify and agree on criteria and carry out itisieoring of policy options before
undertaking detailed analytical modelling in a dierpolicy planning process to ensure
that the outputs of the modelling are useful inlgpg the MCA4climate framework or any
other multi-criteria decision analysis tool. Thitde methodology could provide a powerful
means of enabling a wide range of stakeholderagage in the complex climate-policy
decision-making process. However, for this to octhare is the need for a supporting
environment that would enable and foster stakelngddgicipation and democratic forms



of decision-making. Fourth, the weighting of difat criteria can have a profound effect
on the relative value of different policy optioi$is emphasizes the importance of good
facilitation to ensure that values are elicite@isound manner. It also stresses the
importance of ensuring that all stakeholder vievesrapresented and appropriate weights
are given to different criteria, including thosencerned with social and economic
development.

5 Conclusions

Any meaningful evaluation and effective implemeiatatof climate policy options would
need to account for the multiple values, interdsasle-offs and synergies between climate
policy goals, their likely consequences, and theettigment objectives of the country
wishing to put into practice their climate plansofdover, due to the complexity and
multidimensionality of the climate change probletacision-making in this area would
have to involve a range of relevant stakeholdengrd is also an urgent need to take stock
and reflect on the type of information being usedlimate policy evaluation and planning,
how the respective knowledge has been generatet,tid main assumptions
underpinning it are, and how funders and userdimfate policy analyses could ensure
pluralism in methods and approaches. Identifying dscussing pro-development climate
policy options grounded in space and time and whaoke the potential of being robust
across a range of plausible future outcomes, miyetdetter suited responses, rather than
searching for unique optimal or first-best solugion

Furtherefforts are required in order to gather the divemggrmation available

within the research community, so that a range@ngific approaches (particularly
involving the economics discipline) is representddst importantly, innovative and

guiding conceptual frameworks are demanded to fdlséemobilization and uptake of
interdisciplinary knowledge and catalyse actiortl@climate policy front. It is hoped that
the MCA4climate approach proposed in this papezdakstep forward in this direction and
helps catalyse new thinking, debate, and praaticke area. However, an important caveat
remains. Any inclusive and effective climate actioould require a certain level of
organization and co-ordination amongst the prigaieor, civil society, local governments
and other stakeholders at the national or regil@val. Where the decision-making process
is highly hierarchical or where climate-policy actiis the domain of a particular executive
power, multiple stakeholder participation may netgmssible. Nonetheless, the results of
applying the MCA4climate framework can still bevaflue, especially where they are made
available for public consultation.
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FIGURES and TABLES

Figure 1: The general structure and main comporaritee MCA4climate methodological
framework approach.
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Notes: The top left circles illustrate the scope¢haf MCA4climate methodological approach, which
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the three main components that form the basiseoftethodological framework explained and

presented in this paper.
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Figure 2: The generic criteria tree used for evadgadevelopment-compatible climate
policy action according to the MCA4climate methamptal framework approach.
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Notes: The generic criteria tree of the MCA4climatethodological framework is structured in
three layers. The first level consists of inputsg¢istments and efforts required) versus outputs
(impacts) criteria against which climate policyiops are evaluated. The second level comprises
seven criteria groups, two on the input side awel in the output side, whereas the third-level
criteria refer to nineteen criteria, four assodatéth inputs and fifteen linked to outputs.
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Table 1: A summary of different decision-suppodht@iques, their pros and cons, and their

suitability for being applied to climate changeipplplanning*

Decision Thimese
support T Advantages Challenges Application References
technigue e
SROIOUS g All costs and benefits
: mmst be monetized 2 Pearce et al.
on aggregating A R Well-specified (2006):
Oyptimality: costs and benefits e R interventions Dot
o h Maximize the to a single mmber; 5 with tangible 3
CBA*+ i 3 reprezenting plural : al (2010);
money value of  readily compares s e price-centered st snd
spcial welfare and prioritizes z benefitz and
options based on i ok : costs ey
e imed Elnmt_amt;,r, ASSIHNES (2013)
e margmal’ changes
gxﬁiuﬁlg{ Produces onty a
tsrt b ¥ single solotion Well-specified Haines et al
" i ':f ambition level needs  mterventions g es_ -
CEA Least Sriea COﬂJPE..iEd. to be agreed upon; with important (HEED).
; Mininvze costs  Intangible benefits e i ’ e UNFCCC
(eg avoidedloss  "SUALY HINNESRY o0l
= account of targets
of life) do not need : =
be monetized L
Interventions
Samsf}r S la:rge : Weaver et al.
objectives . nncertainties i
coupled witl Exphuf_hr addreszes i and long (2013); Ha].'t.
RDMA i nncertainty and : = : etal (2012);
explicit very demanding timeframes
S robustness : Walker et al.
charactenzation nsing a 2013)
approach
Facilitate Effective elicitation Fieneim ot
a5 ; of subjective Multiple and L2
ke e judgments may be systemic mL L.
b difficult to realize in  interventions S
allows for multiple ol sibilitv S Stewart
Balance solutioes: impact  PoCoce. possibifity  Svoiving (2002);
MCDA mulfiple e . ts ; of multiple solutions  plural values GfeET:li;r &
e Ep Ei may make consensns  embedded in a =
objectives close links to §ifficul PR, d al (2012);
natural units; i r.m e i De Bruin et
integrates objective L avonneeded - partiespatory- g (509,
measurement with i e Bellet al.
e stakeholder approach 003
subjective values R (2003)
Notes:

* Uncertainty within the table above refers to ei¢amith unknown probabilities, also known
as ‘Knightian uncertainty’ in economics (Knight 192CBA: Cost-benefit analysis; CEA:
Costeffectiveness analysis; RDMA: Robust decisiakimy approaches; MCDA: multi-criteria
decision analysis.

** The characterization of CBA is made primarilytivireference to the standard version

most commonly used in the literature, which drawgnce-centred valuations and optimisation,
equilibrium and representative agent economics,dmed not account for ‘deep’ uncertainty or
stakeholder participation.
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Table 2: Proposed critical issues and good praetreduation standards to be considered in
the performance of robust climate policy analysid empact assessment.

Crirtical issue to
consider for climate
policy evaluation

General suggestions on good practice evaluation standards for the
socioeconomic analysis of climate action

Consider 15sues of transparency (such as stating definitions and
purpose of the baseline, or providing mformation on emssion factors
Baseline formulation and technology leaming rates used for example) as well as uncertainty
considerations (notably the methods used to calculate GDF projections
and whether or not sensitivity analyses have been carmed out).

Incorporate and where possible, endogenously account for
assumptions on anticipated growth rates or changes in population
mumbers, GDP, investment, trade, income and demographic
distribution, health status, sectoral employment, government budgets

Macroeconomic

assumpnions and policies, energy prices, and competing rechnoloaes Climate
variability, GHG emissions and climate impacts need to be explicitly
mcluded m baselines.
Account for policy-induced and endogenous technological change (2 2.
Technological as in ‘leaming curve” or ‘leaming by doing” analyses) and inchude at
innovation least a small number of crucial feedback and system dynamic effects of

policy choices.

Use the best available. disagzregated information on no- or low-regrets
No- and low-regrets options and co-benefits. These will normally be the first pnienities in
options and co-benefits | any climate policy proposal, as they reduce the overall costs of a
comprehensive climate-policy.

Consider interactions between the econony, enviromment and society
Monetary valuation in their multi-dimensional, often non-menetized integrity. Apply only

and non-marketed the most established and least controversial valuations of non-market

impacts benefits, and in addition, report these n their natural wnits (including
qualitative appraisals).

Discounting future Explicitly state the value judgements underlying the (econonuc)

analyses, particularly judgements about the importance of current

costs and impacts versus fishure generations, with implications for discounting.

Cover the entire spectrum of uncertainty, including catastrophic risks
Risk and uncertainty | and ireducible uncertainty, for example, by the development and use
of scenanio analysis and the consideration of adaptability.

Identify context-specific institutional factors that might constrain or

Institutional support climate policy implementation. Account for the market and
constraints and nonmarket barmers, or the fransaction and transition costs of policy
enablers implementation. as well as the contribution of the civic sector and

social collective action

Explicitly account for climate policy impacts on fiscal sustamability

Fiscal sustaimability™ | .73 the chort to long nm implications for fiscal systems.

Sources: Based on Stanton and Ackerman (2011),rAckeet al. (2011), UNEP (2011), Scrieciu
et al. (2013a) and Puig et al. (2013).

*Notes: Fiscal sustainability is discussed at larigtEkins and Speck of this special issue.



Table 3: Description of the nineteen third-levehgec criteria considered in the
MCA4climate framework, with examples of possibldigators.

Criterion

Description

Examples of indicators

1. Miminnize spending
on technology

Fmancing needs required from the public purse in order to support a
particular mix of technologies.

» Differences between market prices and gnaranteed
electricity prices linked to renswable feed-in tanffs.

» (Capital and operating expenditures relating to the
rendering climate-resilient infrastructure.

2. Minimize other types
af spending

Financing needs required from the public purse in order to support a
climate-pohicy measure other than the technology itself.

s The cost of implementing, enforcing and monitoring a
policy, such as energy-efficiency standards

3. Allow for easy
implementation

The sutability of existing regulatory frameworks and changes in
institutional arangements, including ownership and empowerment,
required for pursuing effective and socially-inclusive climate action.

Required changes in laws and ordinances.
Clearly defined land property nghts.
Social acceptability or stakeholder engagement.

4. Comply with
required timing of
policy intervention

The time necessary for a proposed policy option to become effective and
how well that fits in with the need to respond to climate threats.

* Time required for designing energy efficiency policies
and time taken by policies to be effective.

3. Reduce GHG and
black carbon emissions

The extent to which a climate action reduces the amount of man-made
emissions with global wamming potential released in the atmosphere.

* Changes in the annual rate or cumulative exmssions of
GHGs and black carbon emissions.

6. Enhance resilience
to climate change

How a pelicy builds the ability of social-economic and ecological
systems to persist in the face of climate change. as well as to transform
them into new and more desirable configurations when required.

» Increase in the munber and quality of health-related
measures (mimber and quahitative descoiption).

7. Trigger private
Investiments

The potential of a policy to leverage investments from the private sector.
This may be determined at the macroeconomic, industry or sectoral level

¢ The difference between mvestment costs and energy
savings over time for an energy- efficiency policy).

8. Improve economic

Economuc output, competitiveness and technological change effects
arising from climate policy. This may refer to a specific industry or

Price competitiveness (e.g. changes in productivity.

mcluding distnbutional emplo\mem impacts across population cohm‘ts

petformance jon, as well as to the economay as a whole. » Non-price competitiveness (e.g. trade flow changes).
) Direct job creation effects of a policy on a specific industry orrem'nu . .

9 Generate plus imdirect knock-on effects throuzhout the rest of the eco Net amount of jobs created as a consequence of

employment encouraging carbon capture and storage.

10. Contribute to fiscal

Climate-policy effects on public revenues and expenditures over the
business cycle (or on changes between value of fiture

» Development of public investment over time,
including projected (and realised) public spending on

sustainability surpluses and current debt levels), measured against those assonated energy-efficiency policies. and changes in government
with inaction; also see Ekins and Speck paper in this special issue. revenue from energy taxes.
11. Protect A : . . L » Indoor air quality indicators such as the use of
- Policy-induced impacts on water, land and air quality and the . v )
fj;‘ e:: :_r{l:::;errmf c nding natural re stocks, where applicable. appro[:_u;:te fuels. pollution control and exposure

12. Protect biodiversity

Supporting the variety of Living organisms, the genetic differences
among them and the diversity of ecosystems that they mhabat.

» Changes in mumber of species.
* Location of CCS storage potential in nature reserves.

13. Support ecosystem
SErVICes

Climate-policy mipacts on the services of natural ecosystems that
humans benefit from, as per the Millennium Assessment (2003)
definition of provisicning, regulatory, supperting and cultural services.

» Projected leakage rate into groundwater resources for
Iman consumption under CCS legislative scenarios.

14. Reduce poverty
incidence

Impacts of a climate policy on the incidence of meome poverty, access
poverty and empowerment or social fabric issues.

» Basic energy needs covered (e.g. % of households
with access to electricity).
+ % of household income spent on fuel & electmcity.

15. Reduce tnequity

Climate policy-induced changes in the systematic dispanties between
groups of pepulation (intra- generational) or generations (inmter-
generational) in terms of income and access to resources or services (in
additien to the employment and health distnibutional mmpacts included m
the other criteria).

» Household energy use across Income groups.

» Inclusion of appropriate stakeholder engagement
gmdelines for realising empowerment.

» Increase in household access to healthcare services
and spending by age, sex and socio-economic group.

16. Improve human
health

Human-health aspects directly or indirectly affected by climate policy
conceming nutntion, vector-borne diseases, water and air-related risks
and diseases, and the overall health of populations. including
distributional health impacts across population cohorts.

» PReduced mortality and morbidity rates attributable to

climate change (mumber).
» Emvironmental conditions of the housing properties.

17, Preserve cultural
heritage

Climate policy-induced impacts on the cultural assets of a country or
region, which may refer UNESCO’s definition of tangible and itangible
cultural heritage. In the case of adaptation, cultural assets at risk due to
climate change can be protected, though mal-adaptation may increase
these risks. In the case of mitigation, cultural assets may be either
endangered or may be further preserved.

» The effect of building a wind farm on culturally-
valuable sites.

» Avoided deforestation in forests associated with
important spiritual or cultural values.

18 Coniribute to

Climate policy impacts on changes in conflict and vielence nisks related
to water-stress, food security and migration, as well as on energy

» Changes in energy security nisks due to changes in the
vulnerability of a country’s energy supply to external
factors beyond its control, such as wild fluctuations in

pelifical stability . These risks may be avoided but also mltiplied dependmg on ail oo Ptan, o
prices, politically unstable oil import sources,
how climate-change impacts are addressed increases in f v & intensity of events
L . . " » Actions organised at the community-level to help
19, Improve Policy impacts on national or local governance structures, including i I hans: -
governance nstitutional sefups and regulatory frameworks. manage and adapt to climate change can improve

overall local govemnance.




Table 4: Main steps pursued in implementing the M€Anate methodological
framework approach to development-compatible clenpatlicy planning.

1. Establish the context
Clarify dimate policy goals for mitigation and/or adaptation.
Identify the decision makers and main stakeholders.
Consider the main national socio-economic, political, institutional and environmental
circumstances.
2.  ldentify the options to be evaluated

Drraw up a set of mitigation and/or adaptaticon policy options. These can be a collection of
independent policy actions formulated at appropriate levels of detail for the context, or a
collection of portfolio options defined by different combinations of one or more individually
defined policy options.

3.  Agree on criteria and indicators
Consider at what level of criteria the criteria tree analysis should occur,, if it is necessary to
modify the generic criteria tree to suit the specific context and determine contextually
appropriate theme-specific criteria and indicators.

4.  Agree on scenarios, timeline of analysis and methods of assessment
Establish the climate and socio-economic scenarios for the future that are to be considered in
the analysis.
Agree on key feedback loops, time-dependent relationships between variables, and time frames
for the analysis.
Agree on the methods of assessment that are most suitable for the type of analysis considered.

L. 5Score the different options
Aszess the performance of each policy option against all of the criteria (which may be based on
guantitative or qualitative indicators).
Based on this assessment, score the options against the aiteria (in each scenario if different
scenarios are explictly medelled).
Examine the performance/score profiles of the options across all criteria to confirm inputs and
give an initial indicator of dominating or dominated options.

B, Weight the different criteria and calculate an overall input and output values for each policy
option
Aszign weights to each aiterion to reflect the relative value attributed to improving performance
against the different aiteria. In some ciroumstances it may be appropriate to enable different
stakeholder groups to assign weights that reflect their specific priorities.
Calculate aggregate weighted scores for each option at each level in the hierarchy (keeping the
input group separated from the output groups).
Calculate overall weighted scores on the input side and on the cutput side.

7. Examine and test the results
Examine the results, comparing the performance profiles of options at each level of the criteria
tree to identify options which are strong or weak overall in partioular those that are dominating
or dominated, options with particular strengths or weaknesses, and options which are good “all-
rounders’.
Compare pairs of options to identify dominating and dominated options or particular subsets if
relevant.
Carry out sensitivity analysis by exploring the impact of altering weights and/or scores on the
relative rankings of policy options
Compare the performance of options across different scenarios if explicitly modelled or compare
the performance of options according to different stakeholder priorities if elicited.

In light of the results, consider new policy options.




