
FINANCIAL RISK AND THE TRANSITION
TO A LOW-CARBON ECONOMY

TOWARDS A CARBON STRESS TESTING FRAMEWORK

CO2

Working Paper
July 2015

In partnership with: Supported by:





TABLE OF CONTENTS

EXECUTIVE SUMMARY

I.      INTRODUCTION 

II.     LOW-CARBON TRANSITION AND RISK 
MODELS

2.1    Are carbon risks already assessed by financial 
institutions? 
2.2    Why financial institutions may not accurately 
assess carbon risks

III.    LANDSCAPE OF RISK & VALUATION MODELS

3.1    Overview
3.2    Risk to physical assets
3.3    Risk to financial assets / equities and credit
3.4    Risk to financial institutions
3.5    Regulation and supervision of financial activities

IV.     IMPLICATIONS FOR FINANCIAL 
INSTITUTIONS AND REGULATORS

4.1    Overview
4.2    The way forward

REFERENCES

2° INVESTINGINITIATIVE

The 2° InvestingInitiative (2° ii) is a
multi-stakeholderthink tank working to
align the finance sector with 2° C
climategoals. Ourresearchseeksto:
ÅAligninvestmentprocessesof financial
institutionswith 2° Cclimatescenarios;
ÅDevelop the metrics and tools to
measure the climate performance of
financialinstitutions;
ÅMobilise regulatory and policy
incentives to shift capital to financing
the transitionto a low-carboneconomy.

The association, founded in 2012, is
based in Paris and New York, with
projects in the US,Europe,and China.
Our work is global, both in terms of
geographyand engagingkey actors. We
bring together financial institutions,
companies, policy makers, research
institutes, experts, and NGOs.
Representativesfrom all of the key
stakeholdergroupsare alsosponsorsof
our research.

SUPPORT

This report has been produced by the
2° InvestingInitiative (2° ii) with the
support of the Office of the
CommissionerGeneral for Sustainable
Developmentof the FrenchMinistry of
Ecology,SustainableDevelopmentand
Energy (CGDD/MEDDE), the UNEP
Inquiry into the Designof a Sustainable
Financial System, and the European
InvestmentBank(EIB).

AUTHORS

HuguesChenet(2° InvestingInitiative)
Jakob Thomä (2° Investing Initiative,
ADEME,CNAM)
DidierJanci(2° InvestingInitiative)

With inputs from Romain Hubert
(CDC Climat Research / ADEME),
Nick Robins (UNEP Inquiry),
Peter Cruickshank(UNEPInquiry), and
StanDupré(2° InvestingInitiative).

Copyright2° ii (July2015). The views expressedin this report are the sole
responsibility of the authors and do not necessarilyreflect those of the
2° InvestingInitiative membersnor those of the personsand organisations
who havebeensolicitedor interviewedaspart of the project. Theauthorsare
solelyresponsiblefor anyerrors.

The designationsemployed and the presentation of the material in this
publicationdo not imply the expressionof anyopinionwhatsoeveron the part
of the United NationsEnvironmentProgrammeconcerningthe legalstatusof
any country, territory, city or area or of its authorities, or concerning
delimitation of its frontiers or boundaries. Moreover, the viewsexpresseddo
not necessarilyrepresent the decision or the stated policy of the United
Nations Environment Programme, nor does citing of trade names or
commercialprocessesconstituteendorsement.

4

7

9

9

9

13

13
15
17
19
22

23

23
24

26

3



Theclimatechangechallengecreatestwo typesof potential risksfor financial institutions:

Å Physicalchangesin climateare expectedto lead to both gradualmodificationsof climatepatternsand extreme
weatherevents. Theseare likely to alter the supplyanddemanddynamicof manyindustriesandleadto physical
damagesto assets.1 Thesechangesin turn maytranslateinto adaptationcostsandeconomiclossof value. They
canbe labelledasphysicalclimaterisks;

Å Themitigationof climatechangeaspart of the transitionto a low-carboneconomywill alter the financialviability
of a part of the capitalstockandbusinessmodels. Theassociatedfinancialrisk andopportunity may impact the
performanceof assetsandportfolios. Thesetypesof riskscanbe labelledcarbonrisks.

Todate, risk factors resulting from climate changeand the transition to a low-carboneconomyare generallynot
consideredby mainstreamrisk assessmentandmanagementframeworks.

Insurancecompaniesin particular havedevelopedsignificantresearchon the potential impact of climate-related
damageson the liability sideof their balancesheet; flood insuranceisa goodexample. At the sametime, it appears
that climate-related risks are currently not fully assessedon the asset side by current mainstream financial
practices. Thereasonsfor thiscanbe summarisedasfollows:

Å There is significantuncertainty around the exact decarbonisationtrajectory of the global economyand the
associatedtechnologiesdriving this trajectory. Coupledwith this is the high uncertainty and low credibility
surrounding climate policies. Generally, the low carbon transition and +2° C climate roadmaps are not
consideredas reference scenariosby risk managers. Climate changeissuesare not on the radar screenof
mainstreamfinancialanalystsfocusedon cyclicaltrends;

Å An assessmentof climate roadmapssuggeststhe distribution of risksmay be skewedand involveΨŦŀǘǘŀƛƭǎΩand
ΨōƭŀŎƪǎǿŀƴǎΩ. Thesearenot necessarilycapturedin standardvaluationmodelsandriskassessmentframeworks;

ÅMany carbonrisksare likely to appearin the mediumto long term andthusmaynot be capturedby short-term
modelsusedin mostof the current riskmanagementpractices;

Å Finally,gapsin dataandthe particularnatureof carbonrisks(e.g. to datedrivenprimarilyby policy)maygiverise
to a collectivemis-assessmentby financialmarkets.

A number of initiatives have sought to better measurecarbon risks,with the help of άŎƭƛƳŀǘŜ& carbon stress
ǘŜǎǘǎέ. Many of thesedemonstratethat carbonrisksare material in the investment chain. However,the overall
materiality for financial institutions andthe financialsystemremainsunclear.

Researchfrom a rangeof actors demonstratesthe relevanceof assessingthe financialǎŜŎǘƻǊΩǎexposureto the
transition to a low-carboneconomy. Assessmentshavebeen performed acrossthe investmentchainand can be
seenas attempts to overcomethe barriers highlightedabove. Thesescenario-basedtools can be classifiedas a
diversefamily of άŎƭƛƳŀǘŜ& carbonstressǘŜǎǘǎέ, divided into ΨōƻǘǘƻƳ-ǳǇΩapproachesdevelopedat the physical
andcorporateassetlevelsandΨǘƻǇ-ŘƻǿƴΩapproachesat financialportfolio level:

Å Physicalassets: The transition to a low-carbon economymay lead to ΨǎǘǊŀƴŘŜŘŀǎǎŜǘǎΩthat are no longer
economicallyviable. For fossil fuels, recent researchsuggeststhat about 50% of global gasreserves,33% of
global oil reserves,and more than 80% of global coal reserveswill not be burned in a 2° C economy.2 A
substantialcarbonprice,an integralpart of a successfultransition to a low carboneconomy,will greatly impact
investmentsand financialopportunity. Riskmanagementaroundphysicalassetsand investmentdecisionsmay
comefirst in the form of systematicshadowcarbonpricingand impairment tests for the most exposedassets
andsectors.

EXECUTIVE SUMMARY
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Å Valuation of companies: Economicimpairment of physicalassetsis likely to impact the valuationof the listed
companiesthat own these assets. Researchin this spacehas looked at both the revenuesand marginsof
companiesand how valuation models themselvesare impacted. A study by The CO-Firm/Allianzestimatesa
potential 75%hit on marginsfor Germancementcompaniesasa result of climatepolicies. Bloombergoffers a
tool that modelsclimate-relatedchangesin marketandpolicyvariableson sharepricesof oil & gascompanies.

Å Credit risk: Thetransition to a low-carboneconomyand associatedfuture carbonconstraintsmay also impact
the creditworthinessof counterparties. Researchin this domainfor financialriskassessmentisalreadyunderway
for corporatecredit ratings,notablyby Standard&tƻƻǊΩǎandaƻƻŘȅΩǎΣandisnow emergingfor sovereigndebt.

Å Financialportfolios: Risksfor financialportfolioscanbe exploredaspart of strategicassetallocationmodelsand
balancesheetstresstests. Mercerdevelopeda modelto defineallocationstrategiesfor investors,on the basisof
scenariosthat combine both climate and carbon risks. In addition, there are a number of banks that have
exploredcarbon risk stress-testing internally. Theseapproacheshave receivedlessattention than bottom-up
approaches,and they arenot explicitlylinked.

Å Financialsystem: Thesystemicrisk to financialstability associatedwith the transition to a low-carboneconomy
has not been carefully investigated to date. Suchan assessmentof systemic risk would require a better
knowledgeof climate & carbonrisksat level of financial institutions. Whereasno suchanalysisexistsyet, the
topic isnow beingraisedasa topicon the agendaof macroprudentialauthorities.

Financialregulatorsand policy makers,notably in France,the United Kingdom,and at the G20 level havestarted
respondingto the issue. Thisis coupledwith initiatives in emergingeconomiesin the context of a broader focus
on environmentalstresstesting.

TheBankof England(BoE)GovernorMark Carneyhighlightedthe potential risk of strandedfossil fuel assetsand
integratedthis issueinto its work on financialstability risks. TheBoEhasbegunresearchingclimate-relatedfinancial
risksin the frameof its upcomingClimateChangeAdaptationReport. TheG20 askedthe FinancialStabilityBoardto
explorethe issue. TheFrenchEnergyTransitionLaw,adoptedby the Senatein July2015, requirescompaniesand
financialinstitutionsto report on climaterisk. It commissioneda report on the opportunitiesof the implementation
of a stress-test scenariorepresentingsuchrisks. Theseinitiatives are first stepstaken by financialregulatorsand
supervisorsto assessclimateandcarbonrisks. Theyoperateat three different levels: disclosureof riskexposurefor
assets; evidenceof materialityat portfolio andfinancialinstitution levels; assessmentof systemicrisk.

While still in their infancy, bottom-up approachesto valuation are relatively developed. However, there is still
significantroom to expandtheir role, in particular in termsof linking theseapproachesto top-down stresstests.

Althoughthe conceptualframeworkfor bottom-up approachesis in place,two key challengesremain. Concerning
market risk, the mainchallengeis strengtheningthe scientificbasisof the underlyingassumptions,in particularthe
scenariosfeeding valuation models and their associatedinputs (e.g. margins, revenue). The impact of 2° C
scenarioscouldalsobe consideredusingriskmetricssuchasValueat Risk(VaR),whichemphasizeslow-probability
eventsas soon as they have a large impact. Concerningcredit risk, the key challengeis integrating climate and
carbonrisk factors into credit risk analysis. Here,current researchinitiativesby credit rating agenciesare likely to
leadto an improvementin the nearfuture.

The missing step is to assessthese risks for financial portfolios and institutions in a meaningful way. The
developmentof valuationandriskmodelsintegratingclimate& carbonrisksat the assetlevelpavesthe wayfor the
establishmentof broaderand more inclusiveapproachesto assessand managethese risks. An adaptationof the
traditional top-down stress-testing frameworkwould be a credibleoption, in so far as it is a tool designedto deal
with suchsystem-wide risk factors. In this context, the capacityto translateclimate& carbonscenariosinto stress-
testingapproachesthroughtraditional macroeconomicandmarket risk factorsor new dedicatedrisk factorswould
be a keyenablerfor financialinstitutionsto assesstheir exposureto theserisks.

Thereport showsthat there is no fundamentalbarrier to integratingclimate& carbonrisksinto financialrisk and
valuation models. In addition, addressingthis challengerequires not just a focus on the models but also risk
managementpractices,notablythe underlyingtime horizonof riskmanagement.
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The way forward
(see p.24-25) 

A. Integrateclimate-related risk considerationsin existingdisclosureand transparencystandards,
notably with regardto time horizons

A. Establishthe materiality of carbonrisk at individual asset,portfolio, and balancesheetlevels

A. Integratedifferent climate / carbonscenariosinto risk andvaluation models

A. Explorethe systemicrisk issue

A. Addressclimate& carbonrisk issuesthrough international cooperation

Physical assets Securities Portfolios /
Financial institutions

Financial system

Bottom-up approaches Top-down approaches

Valuation /
risk models 

for equities & credit

Risk models & 
stress tests 

for financial portfolios

Regulatory & 
supervisory 
initiatives

Tests for 
physical assets

Shadow pricing

Asset impairment tests

Revenues / margins

Valuation models

Corporate ratings

Sovereign debt ratings

Balance sheet stress tests

Strategic allocation
Macroprudential

Risk assessment and 
decision making

What is the impact? What scenarios?Which risk factors?

Technology 
breakthrough & 

prices

Regulatory 
constraints & 

litigation

Macroeconomic 
effects of transition

Systemic effect across 
all assets

.ǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭ Χ 
towards +4°C

Low carbon, towards 
+2°C

Different pathways 
and technological 

options

On asset viability?

On revenues, margins, 
valuations, ratings?

At portfolio and 
balance sheet level?

On financial stability?

Project investment 
decision

Portfolio exposure to 
different securities

Strategic asset 
allocation 

Regulatory 
requirements

Climate & carbon stress testing at a glance (see p.20-21)
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I. INTRODUCTION ςCLIMATE & CARBON RISKS

FIG. 1: GLOBAL EXTREME 
TEMPERATURE, WILDFIRE, AND 
DROUGHT OCCURENCES (SOURCE: 
2° II, BASED ON EM-DAT DATA)8

FIG. 2: PROVED FOSSIL FUEL RESERVES 
VERSUS 2° C BUDGET (SOURCE: IPCC 
2011, IPCC 2013, ECF 2013, ADAPTED)9

FIG. 3: COAL AND COMBINED CYCLE 
GAS TURBINES CLOSURES IN EUROPE 
(SOURCE: UBS 2015)10

Finance sector and the environment. The idea that
environmentalissuescancreaterisksfor financialinstitutionshas
gainedtraction sincethe 1970s and1980s. Industrialaccidents,a
more forceful responseby civil societyandpolicymakersagainst
environmental missteps, and a growing awareness around
corporate economic benefits that come from sound
environmentalmanagementhasput the issueof environmental
risks on the radar screen of both companies and financial
institutions. Broad environmental risk management is
increasingly being considered by strategy departments of
companies and in investment decision-making processesof
financialinstitutions.

Within the categoryof environmentalrisks,the issueof climate
changehas receivedparticular attention in the past 2-3 years.3

Thegrowingconsensuson climate changeand its impactshave
led to increasedattention on the potential implicationof climate
changeand the associatedpolitical responseboth for companies
and financialinstitutions. Financialregulatorsand policy makers
havestartedrespondingto this issue. TheBankof Englandunder
Mark Carneyhassent letters to insurancecompaniesaskingthem
to respondon their climate-related risk managementpractice,
and hasput strandedassetson its agendaaspart of its work on
financial stability risks.4 Climate change risk was also on the
agendaof the G7 summit in Elmauin June2015.5 Regulators in
emergingeconomies,notablyChinaandBrazil,haveput the issue
on their work programmesaswell.6,7

Typesof climate changerelated risks. The riskshighlightedby
corporatesand financial institutions, as well as regulators and
policymakerscanbe groupedinto two categories:

Å Physicalclimate risks arise due to changesin the climate
system. Both gradual (e.g. temperature and precipitation
regimes)and point-in-time (e.g. extremeevents)impactscan
affect exposedindustries in the whole economy, either in
termsof alteredsupplyanddemanddynamic,or asa resultof
physicaldamagesto assets. Evidencesuggestsoccurrencesof
these events are already increasing (Fig. 1). These risks
generallyconcernall assetsandportfolios.

Å Carbonrisksare definedasthe family of risksassociatedwith
the transition to a low-carbon economy. These risks are
usuallylinked to the GHG-emissionsof an assetor portfolio.
One prominent example for these types of risks relates to
fossil fuel reserves,a significant share of which cannot be
burned unabated(e.g. without capturingthe GHG-emissions)
under a 2° C budget (Fig. 2). Apart from the energysector,
broader economic changesrelated to energy use will also
impact a range of other high-carbon and climate-related
sectors, notably utilities, transport, and manufacturing
sectors. These changesmay already be visible in Europe
(Fig. 3).
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Objectiveof the report. Thisworkingpaperexaminesthe questionof the financialriskassociatedwith the transition
to a low-carboneconomy. It discussesdifferent methodologicaloptions that havebeen followed to date to assess
and/or managethis risk,aswell asthe implicationsfor financialinstitutionsandregulators.

Thefocusof this paper is on non-physicalrisksrelated to climatechange,which this report callscarbonrisks. They
include the risk of beinghigh-carbonas the economytransitionsto a low-carbonworld; the risk of betting on the
wrongtechnologies; andthe riskof misunderstandingthe setof diverseΨŜƴŜǊƎȅǘǊŀƴǎƛǘƛƻƴǎΩeachcountryfaces. There
is alsothe riskof bettingon a +2° Cfuture whenour current trajectorytakesusto +4° Cor more. Carbonriskscover
all areasrelatedto decarbonization, includingenergyandnon-energyrelatedrisks. Whileanoutstandingissueat least
asimportant ascarbonrisks,physicalclimaterisksarenot centralin this paper. Theyarealreadyquite well accounted
for by the insuranceindustryon the liability sideof their balancesheet.11 On the assetsideof financialinstitutions,
the issueis muchlessadvanced(e.g. CovingtonandThamotheram2015)12 but connectingthe two is the next stepof
macro-scenarioapproachesasthere isa trade-off betweenthe levelof mitigationandfuture physicalclimaterisks.

Risksfor whom? Carbonriskscanbe materialacrossthe investmentchainand the entire economy. Theserisksmay
appearat eachstepof the chainasa function of policies,market changes,legalchallenges,andreputational/ social
impacts (Fig. 4). Indeed, risks can be ΨǇŀǎǎŜŘ-ǘƘǊƻǳƎƘΩthe chain from physical assetsto corporates, financial
institutions,governmentsandcivilsociety:

Å Physicalassetswill frequently be the first step where carbon risksmaterialise,through the exposureof these
assetsto policy,legal,market,andreputationalconstraints. In Europe,theserisksarguablyhavealreadystartedto
materialise. Between2010-2014, Europeanutilities mothballed roughly 70 GW of coal and gas-fired capacity,
actionsat leastpartly dueto changesin energypoliciesdrivenby climateobjectives.13

Å Companiescanbe subjectto carbonrisksboth through the impairmentof physicalassetsand direct constraints
placedon companiesthrough regulatory, legal,or reputational action.14,15 Financialinstitutions are exposedto
thesecorporaterisksthroughtheir listedandprivateequity,aswell astheir bondportfoliosandloanbooks.

Å FinancialInstitutions are exposedto the risksof their investees(e.g. companies,households,governments). In
addition, they may alsoeventuallyfaceregulatoryconstraintsdirectly targetingfinancialinstitutions. Carbonrisk
couldbe takeninto accountto build credit ratings,corporatevaluationandmarket riskmodels. Whilemuchof the
attention at this stagehasbeen on companies,riskscan alsoappearfor non-corporate financialassets,notably
sovereignand householddebt. Carbonrisksfor financialinstitutions canbe assessedusinga bottom-up or a top-
downapproach(cf. p.14).

ÅGovernmentsand civil society are exposedto carbonriskseither directly or indirectly through the investment
chainto the ultimateassetownerandin somecasesthe government.

Overviewof report. Thereport isorganizedasfollows.

Å SectionII will discusswhether carbonrisksare beingaccuratelyassessedby financialinstitutions and integrated
into marketprices.

Å SectionIII landscapesthe currentattemptsto assesscarbonrisksat variouslevelsof the investmentchain.
Å SectionIVmapsthe implicationsfor financialinstitutionsandregulators.

FIG. 4: TYPES OF CARBON RISKS (SOURCE: 2° II, BASED ON UNEP-FI / WRI 2015)14

MARKET
Risks related to market 
changes impacting the 
relative profitability of 
high-carbon and low-
carbon investments

LEGAL
Legal challenges 

associated with liabilities 
for financing high-carbon 

activities

REPUTATIONAL / SOCIAL
wƛǎƪǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ΨǎƻŎƛŀƭ 
ƭƛŎŜƴǎŜΩ ǘƻ ƻǇŜǊŀǘŜ ƻǊ 

reputational costs 
associated with high-

carbon activities

POLICY
Risks related to policies 
impacting the transition 

to a low-carbon economy 
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II. LOW-CARBON TRANSITION AND RISK MODELS

CLDΦ рΥ Lat!/¢ hC ά¦b.¦wb!.[9 
/!w.hbέ b9²{ hb 5!L[¸ {¢h/Y 
RETURN OF OIL&GAS COMPANIES 
(SOURCE: GRIFFIN ET AL. 2015)16

FIG. 6: WHY CARBON RISKS MAY NOT 
BE FULLY CAPTURED BY FINANCIAL 
MARKETS (SOURCE: 2° II)

2.1 ARE CARBONRISKSALREADYASSESSEDBY FINANCIAL
INSTITUTIONS?

The first questionwith regard to carbonrisks is whether these
risksare not alreadyassessedas part of existingvaluationand
riskmodelsand,by extension,pricedinto markets.

There is some evidencethat this is at least partially the case.
Griffin et al. (2015)16 find that the sharepricesof listedoil & gas
companies did respond, albeit marginally, to the narrative
created by the 2009 Meinshausenet al. article on stranded
assets.17 Share prices also appeared to have responded to
subsequent media coverage on carbon taxes. While the
responsewas muted, the evidenceof this article doessuggest
that there was a response,at least to some news. However,
ΨƻǘƘŜǊunburnableŎŀǊōƻƴΩnewsfor exampledid not generatea
response. Indeed, given the relative weaknessof the policies
behind global climate objectives, it could be argued that the
responseidentified isΨŀǇǇǊƻǇǊƛŀǘŜΩ. More broadly,this raisesthe
questionof the referencescenariousedfor riskassessmentsand
forwardvaluationsof assets(cf. nextpage).

Financialinstitutions invest significant resourcesin the short-
term assessmentof risks to companies. A category of tools
related to ESG(environmental,social,governance)factorshave
been developedin the past yearsto respondto exactly these
issues(cf. focuson next page). However,the attention devoted
to these categoriesof risks is still limited, with climate and
carbon a Ψǎǳō-ŎŀǘŜƎƻǊȅΩof a risk assessmentframework that
covers everything from climate to other environmental and
social issues. Given the scope of these risks relative to their
emphasis,it appearsunlikely that ESGframeworkscan to date
fully capturecarbonandclimaterisks.

The finance sector does not always appear to price risks
correctly and will miss certain market trends. Some climate
disastersmay be classifiedas a ΨǇǊŜǾŜƴǘŀōƭŜǎǳǊǇǊƛǎŜΩ. When
lookingat carbonriskshowever,an in-depth analysisis needed
to understandwhy financial markets mayΨmis-ŀǎǎŜǎǎΩcarbon
risks.

2.2 WHY FINANCIALINSTITUTIONSMAY NOT ACCURATELY
ASSESSCARBONRISKS

Overview. Thissectionwill explorereasonsas to why financial
institutions may mis-assesscarbonrisks. Theobjectiveis not to
prove, but simply to map why this is potentially the case.
Understandingwhether theserisksmaybe mis-assessedis a key
prerequisiteto exploringwhether and how carbonriskscanbe
better integrated into risk assessmentand management. The
discussionwill focuson five factorsthat maydrivecollectivemis-
assessment: risk& uncertainty,data,distribution, time horizons,
andΨƳŀǊƪŜǘmis-ǊŜŀŘΩ.
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RISK& UNCERTAINTY
A range of decarbonization
pathways and associated
roadmapsmay makeit difficult
to assess economic trends.
[Ą Themarket failure literature
associatesthis with the riskand
uncertaintyliterature]

DATA
There is a lack of historic data
to feed models. Thefuture will
not be a replicationof the past.

DISTRIBUTION
An assessment of climate
roadmaps suggest the
distribution of risks may be
skewedand involveΨŦŀǘǘŀƛƭǎΩ/
blackswans.

TIMEHORIZONS
Many carbonrisksare likely to
appear in the medium- and
long-term and thus maynot be
capturedby short-term models.

[Ą Thiscan relate to principal-
agent problems (asymmetric
information)].

MARKETMIS-READ
Carbon risks are primarily
policy-driven and non-cyclical,
making them distinct from
traditional market risks.
Hypothetically,this maymakea
collectivemis-read more likely.
[ĄThiscanbe linkedto notions
of boundedrationality].



FIG. 7: BP SHARE PRICE 2000 ς2015 (YTD) 
(SOURCE: BP 2015)19

FIG. 8: ENVIRONMENTALRISKFACTORSIN
THEMSCIESGSCORE(SOURCE: MSCI)20

FIG. 9: STOCKOF INVESTEDCAPITALIN
AGRICULTUREAT RISK UNDER VARIOUS
SCENARIOS(SOURCE: OXFORDSTRANDED
ASSETSPROGRAMME2014) 21
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FOCUSςNON-CLIMATEENVIRONMENTALRISKS

Overview. Thegrowingprominenceof environmentalrisks
on financialƛƴǎǘƛǘǳǘƛƻƴǎΩradarscreencoincideswith the rise
of the environmental movement more generally.
Environmentalrisksfirst started beingtreated asa material
categoryof risksin the 1980s (Weber,2015).18 Thiscan be
linked both to the impact of environmentalmovement on
ŎƻǊǇƻǊŀǘƛƻƴΩǎabilitiesto pollute andto the growingbacklash
to individual industrial accidents. It is these two factors,
policy constraints on environmentally damagingactivities
andindustrialaccidentscausingenvironmentaldamage,that
arguably form the two core drivers of the growing
awarenessof environmentalrisks.

Environmentalrisksaspart of ESGassessment. Institutional
investorstodaymanageenvironmentalrisksusuallythrough
ESG (environmental, social, governance) analysis. This
analysisis performed either in-house or through external
data providers and consultants that seek to identify
environmentalrisksto companies. TheESGanalysisusually
involvesa scoringof companieson a number of different
criteria among the environmental criteria (Fig. 8). ESG
analystswill seekto build a comprehensiveoverviewof the
performanceof companieson thesecriteria.

A key feature of environmentalrisksrelative to carbonrisks
is that environmentalrisksare generallymore prominently
linked to event risks. Theserisksmaterialisein the form of
industrial accidents that involve costs of clean-up, legal
charges,impacton production,a governmentresponse,and
reputationalcost.

In terms of industrialaccidents,the most prominent casein
recent history is the BPMacondooil spill in 2010. The oil
spill led to a drop in sharepriceof 50%within 2 months(Fig.
7) andanestimatedtotal coststo BPof $60 billion, including
July2015settlement fines. BPfacedcostsin terms of clean-
up and lawsuitsfrom individuals,andhadto recorda lossin
output. The incident also brought reputational damages,
both to BPdirectly and theirΨǎƻŎƛŀƭƭƛŎŜƴǎŜΩto operate. This
articulated itself in the political moratorium on deepwater
drilling announced by Obama following the oil spill. A
responseto thesetypesof risksmaybe a better assessment
andpreventionofΨǇǊŜǾŜƴǘŀōƭŜǎǳǊǇǊƛǎŜǎΩ.

Environmental risks: agriculture case study. While many
environmental risks material to companiesand financial
institutions articulate themselvesin the form of events,
environmentalrisksmayalsobe moresimilarto carbonrisks
aspart of a long-term non-cyclicalphenomenon. Thisrelates
in particular to long-term natural resourcedepletion, such
asthe casefor forestryor agriculture. TheOxfordUniversity
SmithSchoolStrandedAssetsResearchProgrammeassessed
these medium- and long-term risks to agriculture under a
rangeof different scenarios(Fig. 9).21
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Uncertainty. The growing scientific evidence around climate
changehassparkedboth a societaland political response. While
there issomeform of consensusthat the future isunlikelyto look
like today, the exactnatureof that future is still highlyuncertain.
Beyondthe intrinsicuncertaintyof climatemodelling,this relates
to the ultimate decarbonizationpathwaythat the globaleconomy
is ableto achieveandthe differencesof choicesat nationallevel,
both in terms of levels of GHG emission constraints and
technology options that will be incentivised.22 Fig. 10
demonstratesthe significantdifferencebetween the most high-
carbonand low-carbonάǊŜǇǊŜǎŜƴǘŀǘƛǾŜconcentrationǇŀǘƘǿŀȅǎέ
highlightedby the IntergovernmentalPanelon ClimateChange.

Thedifferencein pathwayshighlightsthe uncertaintyaroundthe
responseto climatechange. FromanƛƴǾŜǎǘƻǊΩǎperspective,risks
associatedwith the low-carbontransitioncannot be managedas
the risk of a singularevent. For investorsseekingto managethis
risk, the uncertainty is not only limited to whether economies
decarbonizebut alsoto what degreeeconomieswill decarbonize.
Thiscreatesa challengefor buildingassociatedriskmodels.

Evenif investorsdefine a decarbonizationpathway,for example
leadingto the achievementof the political target limiting global
warming to +2° C, this can be achieved through a range of
different technologiesat variousprice points. The competition,
both betweenlow- andhigh-carbontechnologiesandwithin low-
carbon technologies(e.g. between nuclearpower, wind power,
solarPV),cancreateverydifferent low-carbonfutures. All of this
is associated with very different prices and production
trajectories(Fig. 11).

Data. The climate changechallengeis unprecedented. Thus,no
historic data can feed models,which is a strong hindrancefor
most modellingapproachesbasedon statisticalanalysisas it is
clearthat the future will not bea replicationof the past.

Distribution. Theremay be other technicalchallengesto carbon
riskmanagement. Forexample,a normaldistribution of eventsis
assumedin manyvaluationmodels,whichcanbechallenged:

Å Skewness: Current estimates around climate policy
commitmentssuggestwe will achieve~3.5-4.5° C. Evenif this
outcome is the most likely, the odds of over-shooting or
under-shooting this outcome are probably not evenly
distributed. Giventhe 2° Cpolitical objective,it is more likely
that we will under- rather than over-shoot this outcome. This
alsoimpliesthat risksaroundthis trajectory are not the same
on eachside.

Å Fat tails: A key element of normal distribution is that events
clusteraroundthe meanandfall off significantly. Distributions
where this is not the caseare said to haveΨŦŀǘǘŀƛƭǎΩor be
subjectto ΨōƭŀŎƪǎǿŀƴΩevents. Thefinancialcrisiswassaidto
have been a ΨŦŀǘǘŀƛƭΩevent. The distribution of low-carbon
roadmapsmaysimilarlyexhibit thesefat tail characteristics.

FIG. 10: RANGE OF ESTIMATED
FUTURE EMISSIONS UNDER
VARIOUSSCENARIOS(SOURCE: IPCC
2014)23*

* Scenariosare based on the four
IPCCάwŜǇǊŜǎŜƴǘŀǘƛǾŜConcentration
tŀǘƘǿŀȅǎέ(RCP)

FIG. 11: US CRUDEOIL SUPPLY
UNDERVARIOUSPRICESCENARIOS
(SOURCE: EIA2014)24

FIG. 12: NORMAL DISTRIBUTION
VERSUSSTYLIZEDDISTRIBUTIONOF
CLIMATE ROADMAPS (SOURCE:
2° II)
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Timehorizon. A keycharacteristicof carbonrisksis that manyof
these risks are unlikely to materialisein the short-term. Long-
term and gradualclimatepoliciesmay only impact the majority
ofǘƻŘŀȅΩǎphysicalassetsstartingin 2020or perhapsafter 2025.
Similarly,legal action seemsunlikely in the short-term. From a
financial perspective, these rather long-term risks may be
materialgiventhe longlife timesof manyphysicalassetsrelated
to climate changeissues. Institutional investorswith long-term
liabilities may similarly be concerned about these risks.
However,these long-term time horizonsget shortened in the
investmentchain. Assetmanagementmandatesare usually1-3
yearsandriskmodelsare only marginallylongerandsometimes
evenshorter,with risksafter 5 yearsusuallyextrapolatedbased
on business-as-usualassumptions.

Assumingthese stylized time horizons, carbon risks may be
material to physical assetsand institutional investors in the
medium- to long-term, but are not captured in the risk
assessmentand investment decision-making processof short-
term assetmanagersor long-term investorsexposedto short-
term assets. Thiscanexplaina mis-assessmentdueto short-term
time horizons. While assetmanagersmay not considerthis an
actual mis-assessment, it may be material for long-term
investorsor financial regulators and policy makersseekingto
addresspotentialcapitalmisallocation.

Mis-read due to bounded rationality. Finally,mis-readingmay
take place due to what the market failure academicliterature
describesasboundedor selectiverationality.25 Financialmarkets
may simply collectively mis-assesstrends due to behavioural
issuessuchas herding. Thismis-assessmentis then in line with
the moregeneralliteratureon financialcrises.

The most recent examplefor this is the global financial crisis,
where financialmarketscollectivelymis-assessedthe potential
impairment of subprimemortgagesand other financial assets.
Over half of all Aaa rated mortgage collateralized debt
obligations(CDOs)from aƻƻŘȅΩǎwere impaired, and an even
highershareof lower rated CDOs(Fig. 14). Thismis-assessment
can take place even up to the last minute. Lehman.ǊƻǘƘŜǊΩǎ
credit rating was not changedto selectivedefault by S&Puntil
the companyhadalreadyfiled for bankruptcy(Fig. 15).

Hypotheticallythe sametype of mis-assessmentcouldtakeplace
with regardto carbonrisks,where the market is collectivelyfor
somebehaviouralreasonΨƻƴthe wrongǘǊŀŎƪΩ. While this could
be argued that carbon risks are not properly assessed,the
dynamicmay be different. Thus,investmentsin the oil & gas
sector are to a significantdegree financed through corporate
balancesheets. At least in the short-term, this impliesthat risks
may not arise from a debt-fuelled boom, but rather a non-
cyclicaldecline that is for behavioralreasonsnot captured by
financial market actors. As highlightedabove, it is not proven
that this type of mis-assessmenttakesplaceor not. Rather,the
issuespresentedhere are meant to landscapewhy potentially
there isa mis-assessmentaroundcarbonrisk.

FIG. 13: STYLISEDESTIMATEDTIME
HORIZONS IN THE INVESTMENT
CHAINAND LIKELYTIME HORIZON
OFCARBONRISKS(SOURCE: 2° II)

FIG. 14: IMPAIRMENT OF 
MORTGAGE COLLATERALIZED DEBT 
OBLIGATIONS BY RATING AS OF 2009 
(SOURCE: FINANCIAL CRISIS INQUIRY 
2011)52

FIG. 15: LEHMAN BROTHERS SHARE 
PRICE AND CREDIT RATING (SOURCE: 
2° II)
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III. LANDSCAPE OF RISK & VALUATION MODELS

FIG. 16: MAPPING CARBON RISK AND 
VALUATION IN THE INVESTMENT 
CHAIN (SOURCE: 2° ii)

3.1 OVERVIEW

Climate& carbonrisksandvaluation models. Ashighlightedin
the previouschapter, it is unclear whether financial markets
accuratelyprice the risks associatedwith the transition to a
low-carboneconomy. Thereare a numberof reasonswhy this
maynot be the case.

The focus of this chapter is on the current approachesto
integrating carbon risks into risk and valuation models. The
chapterwill look at the extent to whichtheseapproacheshave
been developedthroughout the investment chain, including
risksto physicalassets,financialassets,andfinancialportfolios.
The chapter concludes with a brief mapping of current
regulatoryinitiatives.

Options for integrating carbonrisks. Thecurrent landscapeof
carbon risk and valuation models all take existing modeling
frameworksas the basisand introduce risk factors related to
the transition to a low-carbon economy. Theseapproaches
acrossthe investmentchainform a diversefamilyofΨŎƭƛƳŀǘŜ&
carbon stressǘŜǎǘǎΩ. Theypresent different types of features
that canbe appliedindividuallyor at the sametime:

Å Translatingclimate roadmaps into scenariosfor models:
Some carbon risk and valuation models take
macroeconomicforecastssuchas the IEAroadmaps26 and
translate these into implications for financial assets. An
example for this approach is the work done by Kepler-
Cheuvreuxon revenuesof oil andgascompanies.27

Å Alternative assumptions around policy frameworks:
Models can use alternative assumptionsnot necessarily
relatedto climateroadmaps,but to specificpoliciesor price
forecasts. Examplesof this are TheCO-Firm analysison net
margins.28

Å Impact simulation: Some models use a simulated shock
without a direct link to decarbonizationroadmaps. This
relatesto the approachfollowedby the GEFstudy.29

Å Extending time horizons: An alternative approach is to
model risksusinglong-term time horizonsindependentlyof
the realmaturity of financialassets. Extendingtime horizons
will leadto includephysicalclimaterisks. Anexampleof this
is the Mercerstudyon strategicassetallocation.30

Modelsat eachlevel of the investmentchain. Thesubsequent
discussioncategorizesmodelsat four levelsof the investment
chain: impairment tests for physicalassets,valuation / risk
modelsfor equitiesand credit, risk modelsand stress-tests for
financial portfolios and balance sheets, and regulatory
initiatives(cf. p.6).

13

2° C

Policymakers define 
climate goals and 
associated policies. The 
global climate objective is 
to limit global warming to 
2° C.

Climate goals & policies 
lead to decarbonization
pathwaysthat can be 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ΨŎŀǊōƻƴ 
ōǳŘƎŜǘΩ ŀƴŘ ŎƻƴǎŜǉǳŜƴǘ 
physical impacts. 

Decarbonizationmay lead 
to value creation and 
value destruction for 
different physical assets. 
This can be assessed 
through carbonsupply 
cost curves, impairment 
tests, and carbon shadow 
pricing.

Physical asset impairment 
may affect the 
performance of financial 
assets. This can be 
measured through 
valuation and risk 
models.

Risks to financial assets in 
turn are fed through into 
risks to financial 
portfolios, loanbooksand 
balance sheets of financial 
institutions. These can be 
assessed through stress-
tests.

Risks to financial 
institutions may become 
systemicif they are large 
enough and trigger 
contagion effects. To 
date, there is no 
meaningful approach to 
understand these risks. 
These risks could result 
from a collective market 
mis-pricing or capital 
misallocation.



Type of 
approach

Description Examples

P
h

ys
ic

a
l a

ss
e
ts

Asset
impairment 

tests

Comparisonof the valueof an asseton the current balancesheet
with its recoverable/fair value based on different future cash
flowsscenarios.

Impactof climatepolicieson energyintensive
assets,via scenariosaround energydemand,
price and carbonprice allow for a definition
of carbonsupplycostcurves,asdevelopedby
the CarbonTrackerInitiative.31

Shadow 
pricing

A current / theoretical / forecastedprice of carbon(e.g. shadow
price) can be used to perform an analysisabout the financial
opportunity of an investmentasa function of different scenarios
of climateandenergypolicies.

Carbon shadow pricing employed by the
European Investment Bank as part of its
projectassessmentframework.32

E
q
u
iti

e
s

Revenues / 
Margins

Theimpact of carbonriskscanbe assessedthrough a numberof
different indicators. Two prominent indicators that have been
assessedrelate to the revenuesand the marginsof companies.
Companiescan be affected by different market conditionsas a
function of their businessmodels,coststructure,responsiveness,
or development strategies. The impact of different future
conditions on the margin structure of a companycan thus be
modelled.

Kepler-Cheuvreux estimated the potential
lost revenuesof oil and gascompaniesfrom
the IEA2°Cscenario.27

SociétéGénéraleEquity Researchestimated
the effect on margin from the potential cost
of carbon for companiesand sectorsbased
on their carbon intensity.33 CO-Firm/Allianz
assessedthe sametype of net marginimpact
from their overalladaptivecapacity.28

Valuation 
models

Expectedfuture cashflows (revenues)and net marginscanwork
as inputs to equity valuation models. The most prominent are
discounted cash flow (DCF) models. DCF modelling use
representationsof the future in the form of different factors
(discountrate, project specificvariables,economicvariables,cost
structureof the company,pricingpower,etc.).

A number of sell-side analysts have
conductedcarbon related valuation studies,
notablyHSBC.34,50 Bloombergoffersan online
valuationtool for fossilfuel companies.35

D
e
b
t

Corporate 
credit ratings

Credit ratingsillustrate the capacityof a company/governmentto
meet its financial obligations,and its likelihood of default. Time
horizonsfor suchevaluationsusuallyrankfrom 1 to 5 years,which
appearto be too short to capturemain carbonrisksfactorsasof
today.

S&P and aƻƻŘȅΩǎhave published a first
seriesof paperson the potential implications
of carbon risks on corporate credit
ratings.36,37 Some rating agenciescurrently
work to integrate carbonpolicy risksin their
ratingmethodologies(forthcoming).

Sovereign 
debt ratings

Theevaluationof credit/sovereignrisk relieson the samegeneral
approachas for companieswhile consideringdifferent variables
and risk typology. Theexerciseat country level is more sensitive
to long-term issues relative to social, political and economic
factors.

TheGlobalFootprintNetworkstartedto work
on strandedassetrisk at the national level,
via a set of macro factors that include
physicalclimaterisks.38

F
in

a
n
c
ia

l 
in

st
itu

tio
n
s

Balance 
sheet stress

tests

Stress tests are used to model the resilience of a financial
portfolio/institution to risk scenarios(different probabilitiesand
intensities). Therisk factorscan be defined by the institution or
prescribed by supervisors. Scenarioscan be built from either
statistical descriptionsof historical shocks,or combinationsof
hypotheticalevents. Usually,impactsof stresstestsaremeasured
on capital and liquidity. Sectorial/macroeffects of low carbon
transition can theoretically be modelled on GDP, inflation,
interest rates, and integrated in stresstests as practiced in the
bankingand insuranceindustry. The lack of historical data and
the time characteristicsof carbon risk factors are a potential
obstaclefor a straightforward implementation of carbon stress
tests.

A major international bank has begun
exploring the implication of climate and
carbon risks for operationsand the balance
sheet based on its existing financial stress
testingframework.39

A largebankin Chinastarted to look at stress
test models for some industries under
scenariosof strengtheningof environmental
standardsbasedon governmentplans.
The Green European Foundation has
commissioned a study to investigate a
potential carbon bubble effect on the EU
financialsystem.29

Strategic
allocation

AnƛƴǾŜǎǘƻǊΩǎstrategydependson factors suchas risk appetite,
time horizon, liability structure, investment objectives,etc. Its
strategicassetallocationwill thusrely on risk/return expectations
for the different typesof investableassets,whichare function of
a numberof economicand political conditions. These conditions
can clearly be influenced by the different carbon futures and
pathways.

Mercer analysed how the strategic asset
allocation of a long-term investor can be
affected by different climate scenarios
(including physical climate risks) and
pathways.30 Earlier, the FRR (Fonds de
Réserve des Retraites) started a similar
preliminaryapproach.40

R
e
g
u
la

tio
n

Macro-
prudential

Macroprudentialanalysisof the generalrisk to financialstability
isgenerallybasedon anaggregationof stresstestsat banklevels,
with specificemphasison liquidity andcontagion(dominoeffect).
Theresultsare usedfor systemicstability surveillance,economic
policyimplication,recapitalisationplans,etc.

While no such examples exist to our
knowledgeasof today,the topic isnow being
raised, for instance by the University of
Cambridge Institute for Sustainability
Leadership.41

TAB. 1: CLIMATE & CARBON STRESS TEST FAMILY τOVERVIEW OF RISK AND VALUATION APPROACHES (2° II)
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3.2 RISKTOPHYSICALASSETS

Overview. In the first instance,carbon risks are associatedwith the
economicviability of physicalassetsof companies,households,and
governments under various decarbonizationpathways. Risks from
physicalassetscan appearfrom the relative costsof operatingthese
assetsandthe pricesin markets. Costscaneither appeardirectly in the
operation of the assetor afterwards,for examplethrough post-facto
legal,reputational,or politically-incurredchangesin marketandpolicy
variables.

Theanalysisof carbonriskshasfocusedlesson the issueof costsand
more on the expectedcashflows of these assets. The cashflows of
theseassetsare a function of the demandandpriceof the assets. In a
low-carboneconomy,physicalassetswith highexposureto carbonwill
be consideredhighrisk(cf. nextpage).

Risksare particularly material for assetswith long time horizons. A
production / innovation cycle of 3 years (e.g. in the
telecommunications sector related to cell phones) allows for a
relatively flexible and rapid adaptation. Disruption is particularly
damaging to long-term assets that cannot adapt. Unfortunately,
climate-related infrastructuregenerallyhasa lifetime of 10, 20, 30, 40
yearsor more. Thus,a coal-fired power plant built in 2015will in many
casesnot beviablein 20or 30yearsundera 2° Cframework.

Climate and fossil fuel reserves. Fossilfuel reservesare one type of
high-carbonassetswith longtime horizonsandhavearguablyreceived
the most attention in the debate on stranded assets. The potential
impairment of physical assetswas built on the concept of carbon
budget, after the Meinshausenet al. (2009)17 article first highlighted
the extent to which current fossil fuel reservescould not be burned
undera 2° Ceconomy.

The impairment of theseassetscan then be defined relativelysimply
by whether or not they will be ΨǇǊƻŘǳŎǘƛǾŜΩ. Subsequentanalysis
suggeststhat only around one-fifth to one-fourth of ǘƻŘŀȅΩǎproven
fossilfuel reservescanbe burnedunabated(e.g. without someform of
GHG-emissionscapture/ CarbonCaptureand Storage,CCS)in a 2° C
economy.

Recentanalysisby McGlade& Ekins(2015)42 breaksdown the specific
implicationsfor oil, gas,and coal reservesby geographicorigin. The
analysissuggeststhat 49% of global gas reserves,33% of oil global
reserves,and82%of globalcoal reserveswill not be burnedin a 2° C
economy.

Theseaverageshide significant geographicdifferences. Gasand oil
reservesin the United States are only marginally affected by the
transition. Onthe other hand,Canadawill only be able to burn 26%of
its oil reservesunabated. Theanalysisreferencesconstraintsby region
or country,whichmaynot applyto companies.

FIG. 17: UNBURNABLEGAS
RESERVESBY REGION(SOURCE:
McGLADE& EKINS,2015)42

FIG. 18: UNBURNABLE OIL
RESERVESBY REGION(SOURCE:
McGLADE& EKINS,2015)42

FIG. 19: UNBURNABLECOAL
RESERVESBY REGION(SOURCE:
McGLADE& EKINS,2015)42
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Ψ{ǘǊŀƴŘŜŘΩreserves by company. The Carbon Tracker Initiative has
startedexploringfossilfuel reservesimpairmentin a seriesof papers(cf.
box on left).31 For the oil sector,the CarbonTrackerInitiative defineda
breakevenprice of $85 / barrel abovewhich capital expenditureplans
are classifiedasΨƘƛƎƘ-ŎƻǎǘΩ. Fig. 20 demonstratesthe rangeacrosswhich
companiesmay be exposedto high-cost oil capital expenditure. High-
costprojectsrelate in particularto oil sandsexplorationandproduction,
notablyin Canada,andultra-deepoffshore.

ά{ǘǊŀƴŘŜŘŀǎǎŜǘǎέfor other sectors. Beyondfossilfuel reserves,physical
assetsmay be at risk in a range of sectors,in particular where assets
have a long expected lifetime (Fig. 21). To date, analysisof physical
assetsin these sectors is limited and only partially addressedin the
analysisof companies(cf. next page). TheOxfordSmithSchoolStranded
AssetsProgrammeis producingan increasingbody of researchon these
typesof assets.

Shadowcarbonpricing. Anotherway to integrateconstraintsrelated to
the transition to a low-carboneconomyis to assessa project investment
based on its viability or opportunity under a ΨǎƘŀŘƻǿcarbonǇǊƛŎŜΩΣ
assumingthat sucha price may be implementedat some point in the
future. Somecompanieshavestarted to introduce an internalάǎƘŀŘƻǿ
ǇǊƛŎŜέof carbonin their decision-makingprocess,either at project level
or more strategicbusinessplanninglevel.44 In 2013, 29 UScompanies
reported to CDPan internal price on carbon in their businessplanning
andinvestmentdecisions,varyingfrom $6 to $60per metric ton.45

Publicfinancialinstitutions,notablythe EuropeanInvestmentBank(EIB),
have introduced a shadowcarbon price in project assessment.46 9L.Ωǎ
approachconsistsof computingthe GHGemissionswith andwithout the
project under assessment,and usinga price of carbon to convert this
differenceof CO2eqemissionsinto a monetarycost(positiveor negative)
over the lifespanof the project. Thepricesof carbonusedby EIBreflect
socialcostof carbonestimatesfrom the literature. Thisshadowpricingis
independentof the current and projected valueof carbonon emission
tradingschemessuchasthe EU-ETS,evenfor projectsexposedto riskon
carbonmarkets.

FIG. 21: EXPECTED LIFETIME OF VARIOUS PHYSICAL ASSETS (SOURCE: IEA 2011)43

CARBONSUPPLYCOSTCURVES

TheCarbonTrackerInitiative has
initiated a series of papers
around the ΨŎŀǊōƻƴsupply cost
ŎǳǊǾŜǎΩof fossil fuel reserves.31

The papers define an expected
breakeven price for a
decarbonizationpathway, above
which fossil fuel assetsare likely
to be stranded. The focus is on
the potential impairment of
assets associated with capital
expenditure plans. Reports on
the oil, coal and gassectorhave
beenpublished.

FIG. 20: SHAREOF HIGH-COST
CAPITALEXPENDITUREOFOIL&
GASCOMPANIES(SOURCE: CTI
2014)31
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3.3 RISKSTOFINANCIALASSETS/ EQUITIESANDCREDIT

Overview. Physicalassetsmay be exposedto risks, but it is
companies, households, or governments that will bear the
burdenof the associatedeconomicloss. Modelscancapturethe
associatedrisksthrough assessingthe impact of carbonriskson
margins,buildingassociatedΨŀƭǘŜǊƴŀǘƛǾŜΩvaluationmodels,such
asΨŎŀǊōƻƴ5/CΩ(discountedcashflows)models,or exploringthe
impactof climatechangepolicieson credit risk.

Impact on net margins. In 2014, Allianz Global Investorsand
Allianz Climate Solutionsin partnership with The CO-Firm and
WWF Germanyran a pilot to model carbon risks in portfolio
analysis(cf. box on right).28 Thisbottom-up view helpsinvestors
identify the factors that differentiate future corporate
performance such as alternative technological or business
strategies. Theaim wasto assessthe financialimpactassociated
with carbon and energy regulation on industry and corporate
return.

In a scenariobasedon politically plausibleincreasesin carbon
andenergypricesover the next five years,regulatorycostsmight
lower current margins for some companies. For example,this
impactwasparticularlymaterial for Germancompanies(Fig. 22).
If a cement companyanticipatesregulatory changesand takes
operational measures, the negative margin impact is reduced
and can even turn into a gain. It allows for an improvementof
marginsin the selectedscenarioby 4.7 EUR/tcement(Germany),
1.6 EUR/tcement(USA,California)and2.1 EUR/tcement(China,
Guangdong)respectively.

An earlier report from SociétéGénéraleEquityResearchin 2007
calculatedthe potential cost of carbon for different companies
and 25 industries, in a business-as-usual perspectiveof their
businessmodels,basedon their modelledcarbonintensity.33 The
model provided investors simple carbon risk indicators by
companyat a time where the short-term perspectiveon carbon
pricewasupward,andmaterialitymoreperceptible.

Impact on revenues. Another way to look at the impact of
carbonriskson companiesis to assessthe impacton revenuesor
cash flows. Similar to the approach focused on margins, an
assessmentof revenues/ cashflows canprovide the basisfor a
valuationmodel that candefine the potential impact of carbon
riskson marketcapitalization(cf. nextpage).

The Europeanbroker Kepler-Cheuvreuxconductedthis analysis
for the oil, gas,andcoalsector.27 Thenet impactof thesevolume
and price effects under the IEA 2° C scenario would be to
reducethe revenuesof the oil industry by $19.3trn until 2035,
thoseof the gasindustryby $4trn, andthoseof the coalindustry
by $4.9trn (all in constant 2012 USD). These estimates are
relative to the IEA-definedNew PolicyScenario. Theimpact is a
function of both lower volumesand lower pricesfor fossil fuels
(cf. boxon right).

CO-FIRM NET MARGIN IMPACT28

The Allianz Global Investors / Allianz
Climate Solutions / CO-Firm / WWF
Germany pilot carbon risks model
focused on the cement and dairy
industries in the US(California),China
(GuangdongProvince) and Germany.
The model developers identified key
regulatory scenarios by region and
mapped the potential impact of these
scenarioson each individual industry
processof the sectors under review.
The final step then involved assessing
the adaptivecapacityandcost / benefit
analysisto arrive at the estimatednet
margin impact. Theproject is designed
for the output to be integrated into
existing valuation models. A follow-up
is currently planned involving an
additional10sectorsfor 2 regions.

FIG. 22: IMPACT OF CARBON RISK ON 
NET MARGIN OF CEMENT COMPANIES 
(SOURCE: CO-FIRM/ALLIANZ 2014)28

KEPLER-CHEUVREUX REVENUES27

Kepler-Cheuvreuxcompares the L9!Ωǎ
base-case scenario for global energy
trends out to 2035(knownas the New
PoliciesScenario,or NPS)with its 450-
Scenario(its scenarioconsistentwith a
2° Cworld, 450S). Cumulativedemand
for fossil fuels until 2035 under the
450S would be lower by 45,000m
tonnes of oil equivalent. In terms of
price, the IEAseesoil pricesaveraging
$109/bbl (in constant 2012 $) out to
2035 compared with $120/bbl under
the NPS,and coal$87/tonne under the
450Sversus$105/tonne underthe NPS.
Gaspricesare on averagelower under
the 450Sthan under the NPS(by 9%in
North America,13%in Europe,and10%
in Japan).
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FIG. 23: CHANGES OF CURRENT SHARE PRICE AS A RESULT OF 
STRANDED ASSETS SCENARIO (SOURCE: BNEF 2014)35
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Impact on market capitalization. The first studies seekingto
assessthe potential impact of climate scenarioson companies
valuation started 7 yearsago. CarbonTrust / McKinsey(2008)
showedthe impactof a 2° CscenarioonŎƻƳǇŀƴƛŜǎΩvaluations
canreachup to 35% for oil companies,44% for pure playersin
coal mining, and 65% for car manufacturersand aluminium
producers.49 This analysis,however, is at sector level and not
companyspecific. A subsequentcompany-by-companyanalysis
wasprovidedby HSBC(2013), specificto the oil andgassector.34

Their results suggestthat a 2° C scenario,with the associated
ΨǎǘǊŀƴŘŜŘŀǎǎŜǘǎΩand price effects,will impact Europeanoil and
gas companies across the board with over 40% of market
capitalizationat risk.

In a previousreport, HSBCGlobalResearchfocusedon the UK
coal mining sector, using three different 'carbon future'
scenariosaffecting the demand of coal.50 The results showed
that significantcarbon price constraintspost-2020 leadingto a
decliningcoalindustrycouldimpactDCFvaluationsof coalassets
by asmuchas44%. Theimpact on UKmajor miningcompanies
stocksvaluecouldbe -7%under the most extremescenarioand
asmuchas-15%for coal-heavyminers.

Fromstudiesto tools. Thetransition in riskassessmentis slowly
being made from studies and research analysisto tools for
investors. Bloomberglauncheda CarbonRiskValuationTool35 to
measurethe potential impacton earningsandsharepriceof five
different climate-relatedscenarios(Fig. 23):

Å 5%annualdecreasein oil pricesstartingfrom 2020relativeto
future prices;

Å $50a barrel for oil from 2020;
Å $25a barrel for oil from 2030;
Å 80% decreasein EBITfading in from 2020 and peaking in

2035; Promptdecarbonization;
Å 80%decreasein EBITfadingfrom 2030and peakingin 2035;

Last-DitchDecarbonization.

FOCUSςCARBONRISKFORCREDIT

In a 2013 report, Standard &
Poor's assessedthe implications of
future carbon constraints (policies
aimed at moderating CO2 emissions
andreducingdemandfor hydro-carbon
products)on the oil sectorfor medium
sized, unconventional oil companies
and major oil & gas producers, in a
scenario where oil prices tend to
decrease.36 The results show
a deterioration in the financial risk
profiles of small non-
diversified companiesthat could lead
to downgradesover 2014-17. Majors
would be less affected, thanks to
better diversificationand less relative
exposureto high-cost projectssuchas
oil sands.

In a recent report, aƻƻŘȅΩǎanalysed
the effect of carbonreduction policies
on ŎƻƳǇŀƴƛŜǎΩrisk exposure for
different sectors.37 It appearsthat the
coal sector is the most exposed,
togetherwith utilities andoil & gasto a
lesserextent. The report explainsthat
the credit ratings decline for the US
coal sector since 2010 is partly
reflecting emission reductions
challenges.

Impact on sovereign debt. To date,
potential carbon risks to sovereign
debt is still under-explored. Thereis no
public modelling exercise on how
sovereigndebt maybe affectedby the
global transition to a low-carbon
economy.

First researchinitiatives by S&Phave
focused on the climate risk for
sovereigndebt from a physicalclimate
riskperspective.47

The Global Footprint Network started
to work on stranded assetsrisk at a
national level, by looking at structural
factors, policy factors and operational
environmentfactors.38

The French consultancy Beyond
Ratingsis currentlybuildinga model to
assessriskto sovereigndebt.48 Onekey
issuerelated to sovereigndebt maybe
that in the short-term, the costsof the
transition to a low-carbon economy
may be high and thus create short-
term fiscalstrains.
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3.4 RISKSTOFINANCIALINSTITUTIONS

Strategic asset allocation. In 2011, the investment consultant
Mercerpublishedthe first report addressingclimatechangeand
strategicassetallocation in depth.51 Thestudy highlightedthat
climatepolicyrisksaccountfor about 10%of total risk exposure
of anaverageportfolio.

An enhancedversionof the study was publishedin June2015
(cf. box).30 The approachis basedon the identification of four
climate risk factors (low-carbon technologies, resource
availability, physical impacts and mitigation policies) and four
climate scenarios(rangingfrom +2° C to +4° C in 2100). The
model uses these parameters in addition to more traditional
market assumptions. The output of the model maps each risk
factor, under eachscenario. It also identifies expectedpositive
or negativemovements,andthe relativemagnitude,for industry
sectorswithin equities,and other assetclasses,over the period
2015-2050. An important andoriginalfeatureof this approachis
that it covers both carbon and physical climate risks, which
allows an integrated view of how a climate-related risk/return
impactcanaffecta portfolio on the longrun.

In 2008, the French public investor FRRlaunched a similar
project targeting the definition of investment strategy, with a
wider environmentalperspective(climate, fossil fuel resources,
biodiversity, and water).40 The report (self-labelled as
preliminary) proposedto investigateseveralways to integrate
environmentalissuesin strategicallocation,on the basisof four
climate scenarios. For each, risk/return ratios were built for
different assetclasses,anddiscussedin termsof geographicand
sectorial impacts. Ultimately, the preliminary report was not
followed-up by further analysis,the visionaryapproachperhaps
aheadof its time.

Technologydiversification. An alternative approachthat is not
directly related to a risk model is assessingthe diversificationof
financial portfolios and their associatedexposure to various
decarbonization roadmaps. The key challenge for financial
institutions is assessingexposurenot just at sectorlevelbut also
for different technologies(e.g. renewableelectricitygeneration,
hybrid vehicles,electric vehicles). The 2° Investing Initiative
publisheda first report on the issuein 2014(cf. box).53A follow-
up studyexploringimplicationsfor sectorandenergytechnology
exposure in equity portfolios under various IEA scenariosis
plannedfor the fall 2015.

Stresstesting balancesheets. Somefinancial institutions have
started exploringintegration of carbonrisksas part of internal
risk management at balance sheet level. Most of these
approaches are currently not publicly available. Given the
prominenceof stress-testsboth in risk managementand micro-
and macroprudentialregulation,they are an important missing
piece to cover the financial institution level, and a promising
avenuemovingforward(cf. focusp.20-21).

GREEN EUROPEAN FOUNDATION
(GEF)CARBONBUBBLE29

The GEFpublisheda study measuring
the potential impactof the impairment
of fossil fuel reserveson 23 European
pensionfundsand 20 Europeanbanks.
The report assumes losses on
exposuresto fossil fuel firms ranging
from 60% on equity investments to
20%on credit.

MERCERINVESTINGIN A TIME OF
CLIMATECHANGE30

In this 2015report, Mercer showsthat
investment strategies dealing with
climate change cannot be limited to
assetclassesallocation,but needto go
down to industry sector or even sub-
sector levels. Indeed,the resultsshow
large heterogeneityof climate impacts
on expected returns (most extreme
beingbetweencoal [-4.9%per annum]
and renewables[+3.5% p.a.]), whereas
portfolio level analysis averages the
effectsasa resultof diversification.

2° INVESTING INITIATIVE (2° ii)
INDEXDIVERSIFICATION53

2° ii (2014) highlighted the potential
exposureto idiosyncraticrisksof equity
portfolios by comparingthe sectorand
energy technology diversification of
cap-weightedequity indiceswith listed
equity marketsand the economy(Fig.
24).

FIG. 24: SHAREOF OIL & GAS IN
INDICES,LISTEDEQUITY MARKETS,
AND ECONOMY (SOURCE: 2°
INVESTINGINITIATIVE2014)53
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FOCUSςSTRESSTESTINGFINANCIALINSTITUTIONSWITH
CLIMATE& CARBONRISKS

Definition of stresstests. Stresstestingis a tool to assessthe
robustnessand resilienceof an entity (firm, group of firms,
ecosystem)to adverseconditions and shocks. In finance, a
stress test is a projection of the financial situation of an
institution under a scenario defined by a specific set of
adverse conditions that may be the result of several risk
factors over different time periods with consequencesthat
canextendover monthsor years. A stress-testing framework
encompasses4 stages: identification of risk factors,scenario
design and calibration, impact studies on targeted
perimeter/entity, risk assessment and decision making.
Today, stress testing is a key part of the internal risk
managementsystemof financialinstitutions. Banksusestress
testing to assessthe ōŀƴƪΩǎcapital capacityto absorb large
losses and to identify mitigation measures they can
implement to reduce risk and preservetheir capital. Stress
testing can be used to assessoperational risk, but banks
mainly use it as a tool for measuringcredit and market risk
exposure.

TheconceptofάǎǘǊŜǎǎ-ǘŜǎǘƛƴƎέfor financial institutions. The
importance of stresstesting in the micro/macro prudential
financialregulationand supervisionframeworkhasgrown in
the aftermath of the recent financial crisis. Stresstesting
helps players understand and be able to respond to the
exposureof both individualfinancialinstitutionsόΨƳƛŎǊƻΩύand
the financialsectorasa wholeόΨƳŀŎǊƻΩύto economicshocks.

Concerningmicroprudential regulation, stress testing has
become part of regulatory requirements for internal risk
managementand supervisionin the frame of the BaselIII
Accord at the international level and new regulations at
nationalor regionallevelό9¦ΩǎCRDIV- CRRIV). In the caseof
the United States,internal stresstesting by coveredfinancial
institutions under the Dodd-Frank Act is mandatory. Stress
tests have also been conducted in other markets, notably
China,Japan,andBrazil.

FIG. 25: THE DEVELOPMENT OF STRESS-TESTS PRE 
/ POST FINANCIAL CRISIS (SOURCE: OLIVER 
WYMAN 201054 & 2° INVESTING INITIATIVE)

FIG. 26: PROJECTEDBANKLOSSESASSUMEDIN US
STRESS-TEST2014(SOURCE: FED2014)55
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FIG. 27: STRESSTESTINGFRAMEWORK(SOURCE: 2° ii)
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Climate& carbonstresstests. Thedevelopmentof stress-testingat balancesheet level following the financialcrisis
has led some to suggestthat stress-testing conceptsshould similarly be applied to climate change(e.g. in the
insuranceindustry: Ψ1-in-100LƴƛǘƛŀǘƛǾŜΩΣ2014)56 or more explicitlycarbonrisks,in particular for banks(GEF,2014).29

Giventhe mainstreamnature of stress-tests in risk managementframeworks,the most effectiveway to mainstream
carbon risk assessmentmay be by integrating them into balancesheet stresstests. This approachwas adopted
recentlyby a major internationalinvestmentbank.39

Thereare someunderlyingchallengesto mixingthe mainstreamstress-testingapproachand climate& carbonrisks.
First, stress-tests are usuallyconductedover short-term time horizons(up to 1-2 yearsin many cases). Asoutlined
above, this time horizon may not be compatible with carbon risk, but this time horizon issueis not a modelling
obstaclein itself. Second,stress-test scenariosrely on point-in-time ΨǎƘƻŎƪǎΩto the financial system. Thismay be
appropriateto assessthe impactof somecarbonrisksfactors: for example,marketactorsmaydecideto re-pricehigh
carbonassetsbasedon changesin market sentimentand climate policies. Carbonrisksmay alsobe non-cyclical,as
high-carboncompaniesslowly losevalueover time. Stress-testsdesignedto measurecyclicalshocksmayhaveto be
adjusted to capture non-cyclical and gradual shocks to markets. This also is not a fundamental barrier as
macroeconomicstressscenariosincludetrends and gradualshocks. At this stage,thesemechanismsare still under-
explored,so further researchis neededto completely integrate climate & carbonrisks in traditional stress-testing
approachesasundertakenin banks(cf. p. 25).

FIG. 28: EXAMPLES OF RISK FACTORS AND RELATED ASSESSMENT APROACHES AVAILABLE (SOURCE: 2° ii)
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Effectsof strandedassetsunder a +2°CscenarioonŎƻƳǇŀƴƛŜǎΩ
valuationshave been estimated in some sectorsat the sector
and firm levels. Valuation models allow assessmentof the
impact of climate scenarioson exposedcompanies,basedon
assetsthat canbecomestranded(e.g. BNEF).35

Impact assessment on 

credit risk through 

creditworthiness and 

default rates

Analysis of the impact of future climate policies now gives 

informative insights at sector level (e.g. CO Firm/Allianz)28 and 

ǎǘŀǊǘǎ ǘƻ ƛƴŦƻǊƳ ƻƴ ǘƘŜ ŎǊŜŘƛǘǿƻǊǘƘƛƴŜǎǎ όŜΦƎΦ aƻƻŘȅΩǎΣ {ϧtύΦ36,37

While creditworthiness is still difficult to assess as a function of 

climate scenarios, the effect on revenues and margins becomes 

clearer (e.g. Kepler-Cheuvreux).27

Macroeconomic effects of the 

low-carbon transition on 

carbon and energy prices, and

on GDP growth, inflation, 

interest rate curve in baseline, 

adverse and stress macro-

economic scenarios (up to five 

years horizon), including low-

carbon, provided by 

supervisoryauthorities

Impact assessment on 

bank activity, market 

and credit risks, liquidity 

and solvency risks

Models of carbon prices over the coming decades are commonly 

used (e.g. EIB32, Mercer),30 but this new risk factor has to be 

ŀŘŘŜŘ ƛƴ ΨǘǊŀŘƛǘƛƻƴŀƭΩ ƳŀŎǊƻŜŎƻƴƻƳƛŎ ǎŎŜƴŀǊƛƻǎ ǳǎŜŘ ōȅ 

financial institutions and supervisors. Some approaches, using 

energy prices as proxies, are already embedded in classic 

scenarios, but, besides the link between climate scenarios and 

energy prices, the impact of the transition on macroeconomic 

variables does not appear to be fully investigated and taken into 

account.57

Systemic climate and / or 

carbon crisis affecting 

simultaneously different asset 

classes [correlations between 

asset prices are usually higher 

during crisis limiting 

diversification effects]

Assessment of liquidity 

and solvency risks at 

financial institution level 

and systemic risk

The potential risk/return correlations between asset classes as a 

result of climate scenarios can seem intuitive, as climate policies 

and the overall climate challenge are fundamentally cross-

cutting, but no analysis is available to date at financial sector 

level to prove the extent to which correlations really exist, and if 

effects in some sectors/asset classes actually counterbalance 

others,for example with regard to climate-friendly investments 

as hedges to high-carbon investments.
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3.5 REGULATIONANDSUPERVISIONOFFINANCIALACTIVITIES

Overview. To date, there are no known examplesof regulators
integratingcarbonrisksinto their micro- or macroprudentialrisk
assessmentframeworks. Existinginitiatives to integrate carbon
risks into risk and valuation models are limited to the private
sector. Theleadandorganizationalresponsibilitydependson the
country, resting either with the central bank, a financial
regulatory authority (e.g European Securities and Markets
Association),and/or the nationalfinanceministry.

One of reasonswhy regulatory action has been limited is that
the evidenceof short-term riskshasbeen limited. A study from
the GreenEuropeanFoundation29 (cf. p.25) quantifiedthe riskat
0.4% loss of total assetsin the Europeanbanking sector and
2.5% for the Europeanpensionfund sector,assumingan over-
night transition to a 2° Cpolicy framework. Thesenumbersdo
not necessarilymobilizesignificantregulatoryattention.

At the same time, this report has highlighted the significant
limitations to these models. In the case of Green European
Foundationstudy,29 the studyfocusedonly on the energysector.
Other models,especiallyshort-term stress-tests, fail to capture
long-term risks,which maybe highlymaterial from a regulators
or financialsupervisorsperspective.

In Europe,this is particularlythe casegiventhe mandateof the
EuropeanCentral Bank. Article 127(1) of the Treaty on the
Functioningof the EuropeanUnion,governingthe objectivesof
the EuropeanSystemof Central Banks,states that ά²ƛǘƘƻǳǘ
prejudiceto the objectiveof pricestability,the ECBshallsupport
the general economic policies in the Union with a view to
contributing to the achievementof the objectivesof the Union
as laid down in Article 3 of the Treaty on EuropeanUnion.έ60

Article 3 of the Treatyof the EuropeanUnion is not limited to
economic growth objectives,but a somewhat abstract set of
goals including άǇŜŀŎŜΣsecurity, and the sustainable
developmentof the9ŀǊǘƘέ(Article3).

Existinginitiatives. While financialregulatorshavenot begunto
integrateclimate& carbonrisks,they are beginningto respond
to the issue, in particular together with a broader view on
physicaland non-physicalclimate risks. The Bankof Englandis
currently drafting a ClimateChangeAdaptationReport (cf. box
on left).58 The G20 has tasked the FinancialStability Board to
begin looking at the issueof climate risk.61 Initiatives are also
prominent in developingandemergingeconomies. TheBrazilian
CentralBankhassetguidelinesfor financialinstitutionsto assess
environmentalandsocialrisk,of whichclimatemaybe a part (cf.
box on left).7,59 ThetŜƻǇƭŜΩǎBankof China,the Chinesecentral
bank,haslauncheda researchinitiative in part instigatedby the
UNEP Inquiry on Designing SustainableFinancial Markets.6

Franceis currently setting into place an ambitious regulatory
frameworkin its energytransitionlaw (p. 24).62

BANK OF ENGLAND LETTER TO 
INSURANCE COMPANIES

ά¦ƴŘŜǊthe UK Climate Change Act
2008, the Prudential Regulation
Authority (PRA)receivedan invitation
from the Departmentfor Environment,
FoodandRuralAffairs(Defra) to submit
a ClimateChangeAdaptationReport. In
2013a project team wasestablishedto
compilethe ClimateChangeAdaptation
Reportand lead on the explorationof
climate risks in the financial system.
This team is supportedby an internal
working group comprisingsenior staff
within the PRAand is part of thetw!Ωǎ
InsuranceDirectorate. Thereport is set
to be deliveredto Defra by July2015,
for publication thereafter. This report,
alongsidethe othersresultingfrom the
secondround of AdaptationReporting,
will inform the next UKClimateChange
Risk Assessment,to be laid before
Parliamentin 2017.έ

- Bankof EnglandWebsite58

BRAZILIAN CENTRAL BANK ς
ENVIRONMENTALANDSOCIALRISKS

ά¢ƘŜBrazilian Central Bank (BCB)
enactedResolution4,327 on April 28,
2014, establishing guidelines for
financial institutions in connectionwith
the creation and implementation of
Socialand EnvironmentalResponsibility
Policies(SERP). Theresolutionprovides
for, among other things, governance
strategies,regarding the management
of social and environmental risk. It
requires specific criteria for risk
assessmentonly for those activities
with a higher potential for causing
social and environmental damages
(these activities were not specified).
Institutions should consider the
recordkeepingof real losses due to
social and environmental damages,
which should be done for a minimum
period of five years and any prior
assessmentof potential negativesocial
and environmental impacts of new
products and services, including its
relationto reputationalrisks.έ

- Mayer & Brown 2014 Legal Brief59
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IV. IMPLICATIONS FOR FIs AND REGULATORS

FIG. 29: STEPS TO UNDERSTANDING IF/HOW CARBON RISKS ARE ASSESSED IN A FINANCIAL INSTITUTION 
(SOURCE:2° ii)

SCENARIO EXPOSURE

Doesmy institution assess
the exposure of its
investeesand portfolio to
various decarbonization
roadmaps (in terms of
sector or region), suchas
the IEA2° Cscenario?

RISK & VALUATION 
MODEL

Are my ƛƴǎǘƛǘǳǘƛƻƴΩǎrisk
andvaluationmodelsable
to assess the potential
impacts of carbon risk
factors (e.g. price of
energy, value of carbon,
policysignals)?

TIME HORIZON

Does my institution
manage risks over a
material time horizons
compared to carbon risk
factorstime scales?

ALIGNING DECISIONS 
WITH BELIEFS

Are my ƛƴǎǘƛǘǳǘƛƻƴΩǎ
financing and investment
decisions aligned with
what it estimates being
the most probable
climate/carbonscenario?

4.1 OVERVIEW

Assessingthe mis-assessmentof risks. Thefundamentalpremiseof the narrativeon carbonrisksis that theserisks
are currently not accuratelyassessedby risk and valuationmodelsand, by extension,financialinstitutions. Thefirst
step then is trying to understandthe extent to which these institutions accuratelyassesscarbonrisks. Thiscan be
doneby tracingwhya mis-assessmentmaytakeplacein the first place(Fig. 29):

Å Scenario exposure: Financial institutions may wish to explore the extent to which they are exposed to
decarbonizationscenarios,both in termsof industrialsectorsandregionsof activities.

Å Risk& valuationmodels: Financialinstitutionscanchallengethe extent to whichexistingriskandvaluationmodels,
either implicitlyor explicitly,takecarbonriskfactorsinto account.

Å Time horizon: Financialinstitutions can question the time horizonsover which these risks can be material and
whetherthesehorizonsareconsistentwith thoseof the institution.

Å Aligning decisions with investment beliefs: Financialinstitutions can see whether investment and financing
decisionsare alignedwith theƛƴǎǘƛǘǳǘƛƻƴΩǎinvestmentbeliefsarounddecarbonizationpathwaysand the extent to
whichthesebeliefsareconsistentwith thoseof the marketandpolicymakers.

Optionstoday. Theclimate& carbonstresstest family isstill in its infancyandthere isno existingready-to-usesystem
availableto managecarbonrisksfor the financialsector. However,it appearsa turning point hasbeenreached. The
discussiondemonstratedthat there have been significant steps in integrating carbon risks into existing risk and
valuation models. While there are still question marksaround the short-term materiality of these risks, there are
practitionerswho are readyto investigateand implementnew approaches. Thesepractitionersthink carbonrisk can
becomematerial in the future, if not alreadytoday. As outlined above,financial regulatorsboth in developedand
developingeconomiesare starting to respond. While still couchedin the contextof a broaderassessmentof climate
change,this work is increasinglyfocusingon carbonrisks,asevidencedby the reviewin this report.

Differentmechanismsareneededto assessthe risk in the interestof all, from financialinstitutionsto governmentsto
citizens. Themobilisationof actorsacrossthe investmentchainin a collaborativewaycanefficientlystructurethe new
mechanismsthat must be created, and improve the existingones. Addressingissuessuch as data access,shared
methodologies,andcommonscenarios,would levelup the topic,whichat thisstagejust needsa catalystto bloom.
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4.2 THEWAYFORWARD
Thefollowingmapsthe keyfactorsin the wayforward:

Financialinstitutions
Banks and investors can already operationalize existing initiatives at a basic level to increase
transparencyonΨƘƛŘŘŜƴΩrisksin financialportfolios and loan books. Financialinstitutionsmayhavea
keyimpacton both regulatoryrequirementsandvoluntaryreportingframeworks. Theirinitiativescan
demonstratekeydatagapsthat canbe overcome,e.g. throughcorporatedisclosurerequirements.

Centralbanksandfinancialregulators
Regulatorscan improve disclosureand transparencystandards at corporate level, for financial
products, and financial institutions. From a risk perspective, better financial and non-financial
reporting by companieswill makeit easierto assesstheserisks. Thisrelatesin particular to defining
relevant time horizonsfor risk reporting, strengtheningtransparencyaround corporate impairment
tests assumptions,and improving non-financial disclosurethat may be relevant from a carbon risk
perspective(e.g. breakdownof capital expenditureby energytechnology). For impairment tests for
example,companiescan respond to risks basedon the lifetime of their assetsand disclosingthe
referencescenarioused. Reportingcanalsoaddressfinancialinstitutions. TheEuropeanCommission
proposedto includeάŀqualitativeassessmentof newor emergingrisksrelatingto climatechange,use
of resources,andtheŜƴǾƛǊƻƴƳŜƴǘέin the revisionof the IORP(InstitutionalOccupationalRetirement
and Pensions)Directive.64 Thisis a first step towardsmore quantitativeassessments. TheFrenchLaw
on EnergyTransition62 voted by the LowChamberin May 201565 explicitlyrequiresboth financialand
non financial companiesto report on their exposureto climate risks; it also requires that financial
institutions disclosetheir climate-friendly investments as well as their financed emissions(GHG
footprint). Finally,it requiresthe governmentto submita report to Parliamenton the implementation
of a stress-test scenario representing the risks associatedwith climate change. Such regulatory
initiativescaneasilybe replicatedin other countries. Strengthenedreportingrequirementsin financial
marketscanalsoextendto financialproducts. Regulationcould strengthenthe transparencyaround
carbonriskscommunicatedin KeyInformationDocuments(KIDs)to retail investors.66

Ratingagenciesanddata providers
Financialand non-financialdata and metricsproviders(e.g. CDP,rating agencies)canhelp closedata
gaps and data uncertainty through R&D, providing better transparencyaround carbon risk data
options for investors,and demonstratingthe extent to which they differ from traditional financial
data.

A. Integrateclimate-related risk considerationsin existingdisclosureand transparencystandards,with anemphasis
on time horizons

Regulators,financial institutions, data andmetricsproviders,andresearchorganisations
Themateriality of carbonrisksthroughout the investmentchainis still poorly understood. All market
actors,from regulatorsto financialinstitutions,to dataprovidersandcivil society,needto goonestep
further in order to determineunderwhichconditionsthe risksassociatedwith the transition to a low-
carboneconomymaybe material for the financialsectorandhow to priceandrespondto theserisks.
Thefocusisparticularlyrelevantin termsof movingfrom the individualassetlevelto the portfolio and
balancesheetlevels. Theseare to date only coveredby exploratorystudies. Someof this work canbe
done in collaborationwith joint researchinitiatives currently being developed,suchas the ETRisk
project lead by the 2° InvestingInitiative with the OxfordUniversitySmithSchool,CarbonTracker
Initiative, The CO-Firm, S&P,Kepler-Cheuvreuxand CDCClimatResearch.67 Other examplesinclude
collaborationsbetween CDP,UN GlobalCompact,World ResourcesInstitute and WWF,68 S&Pand
Carbon Tracker Initiative,36 The CO-Firm, Allianz and WWF-Germany,28 or the Bank of England,
CambridgeInitiativefor SustainabilityLeadershipandClimateWise.69

Theresearchcanalsofocuson the broaderquestions,notably theΨǘǊŀƎŜŘȅof timeƘƻǊƛȊƻƴǎΩΣwhich
examinethe extent to which traditional models are able to capture the particular brand of risks
labelledascarbonrisks.
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Academiaandresearchadministrations
Onekeychallengeto measuringcarbonǊƛǎƪǎΩimpactsis the translationfrom climategoalsto financial
institutions (cf. p.13). A key part of this translation involves turning transition roadmaps into
investment and financing roadmapsthrough the definition of άҌ2° C-ŎƻƳǇŀǘƛōƭŜέportfolios. This
work is currentlybeingfundedby the EuropeanCommissionand led by the 2° InvestingInitiative.70

Academiamay also have a key role in more fundamental researchon risk models and portfolio
optimizationdesign. A researchinitiative at OxfordUniversityis currently lookingat buildingoptimal
ESGandclimateportfolios.71

Financialinstitutions
Bankscanbuild on the pilot experimentscurrentlyundertakento integratedecarbonizationscenarios
into risk managementframeworks. Themain objective is to translateάŎŀǊōƻƴǎŎŜƴŀǊƛƻǎέΣwith their
specificshocksandtimeframes,into moretraditional financialstresstest scenarios.

Theinstitutional investmentfield hasseenmarginalmodel developmentto date. Keynext stepsmay
include risk models but also revisiting the question of ΨƻǇǘƛƳŀƭŘƛǾŜǊǎƛŦƛŎŀǘƛƻƴΩ(cf. p.19) and other
portfolio optimizationapproaches.

Ratingagenciesanddata providers
Financialdata providers,rating agencies,and expertsin scenarioapproachescancontribute both in
terms of scenariobuilding, and risk and valuation tool development. Credit rating agenciescan
integratecarbonrisk into their models. Sell-sideresearchanalystscanexplorealternativeassumptions
in DCFmodels. Portfolio optimization tools providers can upgrade their offer and investment
consultantsand other key actorscanprovide inputs into valuationmodels(cf. carbonrisk on margin
models,p.17).

International andNon-GovernmentalOrganisations
Giventhat the topic hashardly beenon the radar of financialregulatoryinstitutions to date, a first
step is for international institutions (typicallyUNframework)and NGOsto demonstratewhy this is a
regulatoryissue. TheUNEPInquiryrecentlyplayedsucha role in China.6

Centralbanksandfinancialregulators/supervisors,andacademia
Centralbanksand financial regulatorscan explore the questionof possiblesystemicrisk associated
with the transitionto a low-carboneconomy,in particularwith regardto questionsabout transmission
channels(e.g. network effects, etc.), systemicmarket mis-pricing of risks,and questionsabout the
efficient intermediationof capitalin termsof allocationto different sectorsandtechnologies. Oneway
forward maybe to explorefurther the questionof what aά2° C-ŎƻƳǇŀǘƛōƭŜέfinancialmarket would
look like and the extent to which current financialmarketsare misalignedwith public policy targets
andglobalclimateobjectives.

Climateriskissuesareon the agendaof a numberof countriesandrecentlyincreasinglyon the agenda
of international partnerships. The G7 is debating the issueof climate changein finance both to
mobilise renewableenergy investment in emergingeconomies,recogniseand addressclimate risk,
and define the alignmentof assetswith climate goals.5,72 Thisassessmentmayalsobe connectedto
risk indicators. Asoutlined above,the G20 hasput the issueon the agendaof the FinancialStability
Board.61 Given the range of different initiatives at national and regional level, and the global
connectednessof these risks,cooperatingon increasingthe transparency,and learningabout best
practiceis likely to improvethe ability to better measureand managepotential risksassociatedwith
the transitionto a low-carboneconomy.

C. Integratedifferent climate / carbonscenariosinto riskandvaluationmodels

D. Explorethe systemicrisk issue

E. Addressingclimate& carbonrisk issuesaspart of international cooperation
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ά/ŀǊōƻƴ /ƻƴǎǘǊŀƛƴǘǎ /ŀǎǘ ! {ƘŀŘƻǿ hǾŜǊ ¢ƘŜ CǳǘǳǊŜ hŦ ¢ƘŜ /ƻŀƭ LƴŘǳǎǘǊȅέ όнлмпύ
отaƻƻŘȅΩǎ LƴǾŜǎǘƻǊ {ŜǊǾƛŎŜ όнлмрύ άLƳǇŀŎǘ ƻŦ ŎŀǊōƻƴ ǊŜŘǳŎǘƛƻƴ ǇƻƭƛŎƛŜǎ ƛǎ ǊƛǎƛƴƎ Ǝƭƻōŀƭƭȅέ
оуDƭƻōŀƭ CƻƻǘǇǊƛƴǘ bŜǘǿƻǊƪ όнлмпύ ά/ƭƛƳŀǘŜ /ƘŀƴƎŜ ŀƴŘ {ǘǊŀƴŘŜŘ !ǎǎŜǘǎ ς! ǇǊƻǇƻǎŜŘ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŜǾŀƭǳŀǘƛƴƎ ǘƘŜ ŜȄǇƻǎǳǊŜ ƻŦ ƴŀǘƛƻƴŀƭ 
ŜŎƻƴƻƳƛŜǎέ

офн ƛƛ ǳƴŘŜǊǘƻƻƪ ǎŜǾŜǊŀƭ ƳŜŜǘƛƴƎǎ ǿƛǘƘ ǇǳōƭƛŎ ŀƴŘ ǇǊƛǾŀǘŜ ōŀƴƪǎ ƻƴ ŀ ŎƻƴŦƛŘŜƴǘƛŀƭ ōŀǎƛǎΣ ǎƻƳŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŀƴŘ Řŀǘŀ ǳǎŜŘ 
Ŏŀƴƴƻǘ ōŜ ŘƛǎŎƭƻǎŜŘ ǇǳōƭƛŎƭȅ ŀǘ ǘƘƛǎ ǎǘŀƎŜΦ
плCƻƴŘǎŘŜ wŞǎŜǊǾŜŘŜǎ wŜǘǊŀƛǘŜǎόнллфύ άIƻǿ ǎƘƻǳƭŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ōŜ ŦŀŎǘƻǊŜŘ ƛƴǘƻ CwwΩǎ ƛƴǾŜǎǘƳŜƴǘ ǇƻƭƛŎȅΚέ
пм¦ƴƛǾŜǊǎƛǘȅ ƻŦ /ŀƳōǊƛŘƎŜ LƴǎǘƛǘǳǘŜ ŦƻǊ {ǳǎǘŀƛƴŀōƛƭƛǘȅ [ŜŀŘŜǊǎƘƛǇ όнлмпύ ά{ǘŀōƛƭƛǘȅ ŀƴŘ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴ .ŀƴƪƛƴƎ wŜŦƻǊƳ ς!ǊŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ǌƛǎƪǎ 
ƳƛǎǎƛƴƎ ƛƴ .ŀǎŜƭ LLLΚέ

пнaŎDƭŀŘŜϧ9ƪƛƴǎόнлмрύά¢ƘŜƎŜƻƎǊŀǇƘƛŎŀƭŘƛǎǘǊƛōǳǘƛƻƴƻŦŦƻǎǎƛƭŦǳŜƭǎǳƴǳǎŜŘǿƘŜƴƭƛƳƛǘƛƴƎƎƭƻōŀƭǿŀǊƳƛƴƎǘƻн /έΦbŀǘǳǊŜрмтΦ

поLƴǘŜǊƴŀǘƛƻƴŀƭ 9ƴŜǊƎȅ !ƎŜƴŎȅ όнлммύ ά²ƻǊƭŘ 9ƴŜǊƎȅ hǳǘƭƻƻƪ нлммέΦ
ппŜΦƎΦ ²ƻǊƭŘ .ŀƴƪ όнлмпύ άtǊƛŎƛƴƎ /ŀǊōƻƴ tǊƻƎǊŀƳƳŜέΤ {ǳǎǘŀƛƴŀōƭŜ tǊƻǎǇŜǊƛǘȅ όнлмоύ ά{ƘŀŘƻǿ ǇǊƛŎƛƴƎ ƛƴ ǘƘŜ /ŀƴŀŘƛŀƴ ŜƴŜǊƎȅ ǎŜŎǘƻǊέ
пр/5t όнлмоύ ά¦ǎŜ ƻŦ ƛƴǘŜǊƴŀƭ ŎŀǊōƻƴ ǇǊƛŎŜ ōȅ ŎƻƳǇŀƴƛŜǎ ŀǎ ƛƴŎŜƴǘƛǾŜ ŀƴŘ ǎǘǊŀǘŜƎƛŎ ǇƭŀƴƴƛƴƎ ǘƻƻƭέΦ ¢ƘŜǎŜ ƛƴŎƭǳŘŜΣ ŀƳƻƴƎ ƻǘƘŜǊǎΣ ǳǘƛƭƛǘƛŜǎ ό!ƳŜǊƛŎŀƴ 
9ƭŜŎǘǊƛŎ tƻǿŜǊΣ ·ŎŜƭ 9ƴŜǊƎȅύΣ ŜƴŜǊƎȅ ŎƻƳǇŀƴƛŜǎ ό9ȄȄƻƴaƻōƛƭΣ {ƘŜƭƭύΣ ǘŜŎƘƴƻƭƻƎȅ ŎƻƳǇŀƴƛŜǎ όDƻƻƎƭŜΣ aƛŎǊƻǎƻŦǘύΣ ŀƛǊƭƛƴŜǎ ό5ŜƭǘŀύΣ ŦƛƴŀƴŎƛŀƭ ǎŜǊǾƛŎŜǎ ŦƛǊƳǎ ό²Ŝƭƭǎ 
CŀǊƎƻύΣ ǊŜǘŀƛƭŜǊǎ ό²ŀƭƳŀǊǘύ ŀƴŘ ŎƻƴǎǳƳŜǊ ōǊŀƴŘǎ ό5ƛǎƴŜȅύΦ ƘǘǘǇǎΥκκǿǿǿΦŎŘǇΦƴŜǘκ/5twŜǎǳƭǘǎκŎƻƳǇŀƴƛŜǎπŎŀǊōƻƴπǇǊƛŎƛƴƎπнлмоΦǇŘŦ 

пс9ǳǊƻǇŜŀƴ LƴǾŜǎǘƳŜƴǘ .ŀƴƪ όнлмоύ ά¢ƘŜ 9ŎƻƴƻƳƛŎ !ǇǇǊŀƛǎŀƭ ƻŦ LƴǾŜǎǘƳŜƴǘ tǊƻƧŜŎǘǎ ŀǘ ǘƘŜ 9L.έ
пт{ǘŀƴŘŀǊŘ ϧ tƻƻǊΩǎ όнлмпύ ά/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŀ Ǝƭƻōŀƭ ƳŜƎŀπǘǊŜƴŘ ŦƻǊ ǎƻǾŜǊŜƛƎƴ Ǌƛǎƪέ
пу.ŜȅƻƴŘ wŀǘƛƴƎǎ ǿŜōǎƛǘŜ όŀŎŎŜǎǎŜŘ Wǳƭȅ нлмрύ ƘǘǘǇΥκκōŜȅƻƴŘπǊŀǘƛƴƎǎΦŎƻƳ
пф/ŀǊōƻƴ ¢Ǌǳǎǘ κ aŎYƛƴǎŜȅ όнллуύ ά/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ςŀ ōǳǎƛƴŜǎǎ ǊŜǾƻƭǳǘƛƻƴΚέ
рлI{./ Dƭƻōŀƭ wŜǎŜŀǊŎƘ όнлмнύ ά/ƻŀƭ ŀƴŘ ŎŀǊōƻƴ {ǘǊŀƴŘŜŘ ŀǎǎŜǘǎΥ ŀǎǎŜǎǎƛƴƎ ǘƘŜ Ǌƛǎƪέ
рмaŜǊŎŜǊ όнлммύ ά/ƭƛƳŀǘŜ /ƘŀƴƎŜ {ŎŜƴŀǊƛƻǎ ςLƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ {ǘǊŀǘŜƎƛŎ !ǎǎŜǘ !ƭƭƻŎŀǘƛƻƴέ
рн¢ƘŜ CƛƴŀƴŎƛŀƭ /Ǌƛǎƛǎ LƴǉǳƛǊȅ /ƻƳƳƛǎǎƛƻƴ όнлммύ ά¢ƘŜ CƛƴŀƴŎƛŀƭ /Ǌƛǎƛǎ LƴǉǳƛǊȅ wŜǇƻǊǘέΦ Cƛƴŀƭ ǊŜǇƻǊǘ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ /ƻƳƳƛǎǎƛƻƴ ƻƴ ǘƘŜ ŎŀǳǎŜǎ ƻŦ 
ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŎǊƛǎƛǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ 
рон LƴǾŜǎǘƛƴƎ LƴƛǘƛŀǘƛǾŜ όнлмпύ άhǇǘƛƳŀƭ 5ƛǾŜǊǎƛŦƛŎŀǘƛƻƴ ŀƴŘ ǘƘŜ 9ƴŜǊƎȅ ¢ǊŀƴǎƛǘƛƻƴΥ Ŝǉǳƛǘȅ ōŜƴŎƘƳŀǊƪǎ ŀƴŘ ǇƻǊǘŦƻƭƛƻ ŘƛǾŜǊǎƛŦƛŎŀǘƛƻƴέ
рпhƭƛǾŜǊ ²ȅƳŀƴ όнлмпύ άtƻǎǘπ/Ǌƛǎƛǎ /ƘŀƴƎŜǎ ƛƴ ǘƘŜ {ǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ¦{ .ŀƴƪƛƴƎ {ȅǎǘŜƳέ 
ррC95 όнлмпύ ά5ƻŘŘπCǊŀƴƪ !Ŏǘ {ǘǊŜǎǎ ¢Ŝǎǘ нлмпΥ {ǳǇŜǊǾƛǎƻǊȅ {ǘǊŜǎǎ ¢Ŝǎǘ aŜǘƘƻŘƻƭƻƎȅ ŀƴŘ wŜǎǳƭǘǎέ
рс¦b /ƭƛƳŀǘŜ {ǳƳƳƛǘ нлмп όнлмпύ άLƴǘŜƎǊŀǘƛƴƎ wƛǎƪǎ ƛƴǘƻ ǘƘŜ CƛƴŀƴŎƛŀƭ {ȅǎǘŜƳΥ ¢ƘŜ мπƛƴπмлл LƴƛǘƛŀǘƛǾŜ π!Ŏǘƛƻƴ {ǘŀǘŜƳŜƴǘέΦ
ртh¢/ /ƻƴǎŜƛƭκ!59a9 όнлммύ ά±ŀƭƻǊƛǎŀǘƛƻƴ ŘŜǎ ŜƴƧŜǳȄŎƭƛƳŀǘƛǉǳŜǎŘŀƴǎƭΩŀƴŀƭȅǎŜŦƛƴŀƴŎƛŝǊŜπwƛǎǉǳŜǎκƻǇǇƻǊǘǳƴƛǘŞǎΣ ƻǳǘƛƭǎΣ ǎǘǊŀǘŞƎƛŜŘŜǎ ŀŎǘŜǳǊǎ
ŦƛƴŀƴŎƛŜǊǎέΦ ¢Ƙƛǎ ǊŜǇƻǊǘ ǇǊƻǇƻǎŜŘ ǊƻǳƎƘ ŜǎǘƛƳŀǘŜǎ ƻƴ ƎǊƻǿǘƘΣ ƛƴŦƭŀǘƛƻƴ ŀƴŘ ǇǳōƭƛŎ ŘŜŦƛŎƛǘΦ 
ру.ŀƴƪ ƻŦ 9ƴƎƭŀƴŘ ǿŜōǎƛǘŜ ƘǘǘǇΥκκǿǿǿΦōŀƴƪƻŦŜƴƎƭŀƴŘΦŎƻΦǳƪκǇǊŀκtŀƎŜǎκǎǳǇŜǊǾƛǎƛƻƴκŀŎǘƛǾƛǘƛŜǎκŎƭƛƳŀǘŜŎƘŀƴƎŜΦŀǎǇȄόŀŎŎŜǎǎŜŘ Wǳƭȅ нлмрύ

рфaŀȅŜǊ ϧ .Ǌƻǿƴ όнлмпύ έ.ǊŀȊƛƭƛŀƴ /ŜƴǘǊŀƭ .ŀƴƪ tǳōƭƛǎƘŜǎ DǳƛŘŜƭƛƴŜǎ ŦƻǊ ǘƘŜ {ƻŎƛŀƭ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ wŜǎǇƻƴǎƛōƛƭƛǘȅ tƻƭƛŎƛŜǎ ƻŦ CƛƴŀƴŎƛŀƭ 
Lƴǎǘƛǘǳǘƛƻƴǎέ
слwŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ 9/. ƳŀƴŘŀǘŜΣ !ǊǘƛŎƭŜ мнт όмύ ƻŦ ǘƘŜ ¢C9¦ ƘǘǘǇΥκκŜǳǊπƭŜȄΦŜǳǊƻǇŀΦŜǳκƭŜƎŀƭπŎƻƴǘŜƴǘκ9bκ¢·¢κt5CκΚǳǊƛҐ/9[9·Υмнлмн9κ¢·¢ϧŦǊƻƳҐ9bΤ 
wŜŦŜǊŜƴŎŜ ǘƻ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΥ !ǊǘƛŎƭŜ оΦр ƻŦ ǘƘŜ ¢9¦ƘǘǘǇΥκκŜǳǊπƭŜȄΦŜǳǊƻǇŀΦŜǳκƭŜƎŀƭπŎƻƴǘŜƴǘκ9bκ¢·¢κt5CκΚǳǊƛҐ/9[9·Υмнлмнaκ¢·¢ϧŦǊƻƳҐ9b

смDнл όнлмрύ άDнл CƛƴŀƴŎŜ aƛƴƛǎǘŜǊǎ ŀƴŘ /ŜƴǘǊŀƭ .ŀƴƪ DƻǾŜǊƴƻǊǎ aŜŜǘƛƴƎέΦ ά²Ŝ ŀǎƪ ǘƘŜ C{. ǘƻ ŎƻƴǾŜƴŜ ǇǳōƭƛŎπŀƴŘ ǇǊƛǾŀǘŜπǎŜŎǘƻǊ ǇŀǊǘƛŎƛǇŀƴǘǎ 
ǘƻ ǊŜǾƛŜǿ Ƙƻǿ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ǎŜŎǘƻǊ Ŏŀƴ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ŎƭƛƳŀǘŜπǊŜƭŀǘŜŘ ƛǎǎǳŜǎέΦ ƘǘǘǇǎΥκκƎнлΦƻǊƎκǿǇπŎƻƴǘŜƴǘκǳǇƭƻŀŘǎκнлмрκлпκ!ǇǊƛƭπDнлπCa/.Dπ

/ƻƳƳǳƴƛǉǳŜπCƛƴŀƭΦǇŘŦ όŀŎŎŜǎǎŜŘ Wǳƭȅ нлмрύΤ ¢ŜƭŜƎǊŀǇƘ όнлмрύ άDнлΥ Ŧƻǎǎƛƭ ŦǳŜƭ ŦŜŀǊǎ ŎƻǳƭŘ ƘŀƳƳŜǊ Ǝƭƻōŀƭ ŦƛƴŀƴŎƛŀƭ ǎȅǎǘŜƳέΦ ά5ƛǇƭƻƳŀǘƛŎ ǎƻǳǊŎŜǎ ƘŀǾŜ 
ǘƻƭŘ ¢ƘŜ ¢ŜƭŜƎǊŀǇƘ ǘƘŀǘ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƛǎ ōŜƛƴƎ ǇǳǎƘŜŘ ōȅ CǊŀƴŎŜ ŀƴŘ ƛǎ ƳƻŘŜƭƭŜŘ ƻƴ ŀ ǊŜǾƛŜǿ ƭŀǳƴŎƘŜŘ ōȅ ǘƘŜ .ŀƴƪ ƻŦ 9ƴƎƭŀƴŘ ƭŀǎǘ ȅŜŀǊέΦ 
ƘǘǘǇΥκκǿǿǿΦǘŜƭŜƎǊŀǇƘΦŎƻΦǳƪκŦƛƴŀƴŎŜκммрсотсуκDнлπǘƻπǇǊƻōŜπŎŀǊōƻƴπōǳōōƭŜπǊƛǎƪπǘƻπƎƭƻōŀƭπŦƛƴŀƴŎƛŀƭπǎȅǎǘŜƳΦƘǘƳƭ όŀŎŎŜǎǎŜŘ Wǳƭȅ нлмрύ

снCǊŜƴŎƘ [ŀǿ ƻƴ 9ƴŜǊƎȅ ¢ǊŀƴǎƛǘƛƻƴΣ !ǊǘƛŎƭŜ пуΦ ƘǘǘǇΥκκǿǿǿΦŀǎǎŜƳōƭŜŜπƴŀǘƛƻƴŀƭŜΦŦǊκмпκǘŀπǇŘŦκнтосπǇΦǇŘŦΤ ŎŦΦ ŜȄǇƭŀƴŀǘƛƻƴǎ ƛƴ 9ƴƎƭƛǎƘ ƻƴ ƘǘǘǇΥκκнŘŜƎǊŜŜǎπ

ƛƴǾŜǎǘƛƴƎΦƻǊƎκLaDκǇŘŦκнƻψƛƴǾŜǎǘƛƴƎψǊŜƎǳƭŀǘƛƻƴψƛƴψŦǊŀƴŎŜΦǇŘŦ

соhŎǘΦ нлмп aŀǊƪ /ŀǊƴŜȅ /ŀǊƴŜȅ ǘƻƭŘ ŀ ²ƻǊƭŘ .ŀƴƪ ǎŜƳƛƴŀǊ ǘƘŀǘ ǘƘŜ άǾŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ǊŜǎŜǊǾŜǎ ŀǊŜ ǳƴōǳǊƴŀōƭŜέ ƛŦ Ǝƭƻōŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ǊƛǎŜǎ ŀǊŜ 
ǘƻ ōŜ ƭƛƳƛǘŜŘ ǘƻ ōŜƭƻǿ н /Φ ƘǘǘǇΥκκǿǿǿΦǘƘŜƎǳŀǊŘƛŀƴΦŎƻƳκŜƴǾƛǊƻƴƳŜƴǘκнлмпκƻŎǘκмоκƳŀǊƪπŎŀǊƴŜȅπŦƻǎǎƛƭπŦǳŜƭπǊŜǎŜǊǾŜǎπōǳǊƴŜŘπŎŀǊōƻƴπōǳōōƭŜ

спtǊƻǇƻǎŀƭ CƻǊ ŀ 5ƛǊŜŎǘƛǾŜ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ tŀǊƭƛŀƳŜƴǘ ŀƴŘ ƻŦ ǘƘŜ /ƻǳƴŎƛƭ ƻƴ ǘƘŜ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǎǳǇŜǊǾƛǎƛƻƴ ƻŦ ƛƴǎǘƛǘǳǘƛƻƴǎ ŦƻǊ ƻŎŎǳǇŀǘƛƻƴŀƭ 
ǊŜǘƛǊŜƳŜƴǘ ǇǊƻǾƛǎƛƻƴ ƘǘǘǇΥκκŜǳǊπƭŜȄΦŜǳǊƻǇŀΦŜǳκƭŜƎŀƭπŎƻƴǘŜƴǘκ9bκ¢·¢κΚǳǊƛҐŎŜƭŜȄΥрнлмпt/лмст ό!ŎŎŜǎǎŜŘ CŜōΦнлмрύ

ср!ŘƻǇǘŜŘ ōȅ CǊŜƴŎƘ tŀǊƭƛŀƳŜƴǘ aŀȅ нлмрΣ ōȅ CǊŜƴŎƘ {ŜƴŀǘŜ Wǳƭȅ нлмрΣ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ Ŧƛƴŀƭƭȅ ǇŀǎǎŜŘ ŜƴŘ ƻŦ Wǳƭȅ нлмрΦ
ссtǊƻǇƻǎŀƭ ŦƻǊ ŀ wŜƎǳƭŀǘƛƻƴ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ tŀǊƭƛŀƳŜƴǘ ŀƴŘ ƻŦ ǘƘŜ /ƻǳƴŎƛƭ ƻƴ ƪŜȅ ƛƴŦƻǊƳŀǘƛƻƴ ŘƻŎǳƳŜƴǘǎ ŦƻǊ ƛƴǾŜǎǘƳŜƴǘ ǇǊƻŘǳŎǘǎΣƘǘǘǇΥκκŜǳǊπ
ƭŜȄΦŜǳǊƻǇŀΦŜǳκƭŜƎŀƭπŎƻƴǘŜƴǘκ9bκ¢·¢κΚǳǊƛҐ/9[9·Υрнлмнt/лорн ό!ŎŎŜǎǎŜŘ CŜōΦнлмрύ

ст9¢ wL{Y ǇǊƻƧŜŎǘ ǇǊƻǇƻǎŀƭ όнлмрύΦ ƘǘǘǇΥκκнŘŜƎǊŜŜǎπƛƴǾŜǎǘƛƴƎΦƻǊƎκLaDκǇŘŦκŜǘψǊƛǎƪψǎǳƳƳŀǊȅΦǇŘŦ

су{ŎƛŜƴŎŜ .ŀǎŜŘ ¢ŀǊƎŜǘǎ ǇǊƻƧŜŎǘ ǿŜōǎƛǘŜΥ ƘǘǘǇΥκκǎŎƛŜƴŎŜōŀǎŜŘǘŀǊƎŜǘǎΦƻǊƎ

сфƘǘǘǇΥκκǿǿǿΦŎƛǎƭΦŎŀƳΦŀŎΦǳƪκōǳǎƛƴŜǎǎπŀŎǘƛƻƴκǎǳǎǘŀƛƴŀōƭŜπŦƛƴŀƴŎŜκŎƭƛƳŀǘŜǿƛǎŜκƴŜǿǎκƘŀǎπŜƴƻǳƎƘπŀǘǘŜƴǘƛƻƴπōŜŜƴπǇŀƛŘπǘƻπŎƻƭƭŜŎǘƛǾŜπŦƛƴŀƴŎƛŀƭπŜȄǇƻǎǳǊŜπǘƻπ
ŎƭƛƳŀǘŜπǊƛǎƪ

тл{9L aŜǘǊƛŎǎ ǇǊƻƧŜŎǘ ŀōǎǘǊŀŎǘ όнлмпύΦ ƘǘǘǇΥκκнŘŜƎǊŜŜǎπƛƴǾŜǎǘƛƴƎΦƻǊƎκLaDκǇŘŦκǎŜƛψƳŜǘǊƛŎǎψǇǊƻƧŜŎǘψǎǳƳƳŀǊȅψƭƻƴƎψΦǇŘŦ

тм[ŜƘƴŜǊΣ hΦaΦ ŀƴŘ .ǊŀƴŘǎǘŜǘǘŜǊΣ [Φ нлмрΣ .ǳƛƭŘƛƴƎ LƳǇŀŎǘ LƴǾŜǎǘƳŜƴǘ tƻǊǘŦƻƭƛƻǎΥ .ǊƛŘƎƛƴƎ aŀǊƪƻǿƛǘȊ ŀƴŘ [ƛǘǘŜǊƳŀƴaƻŘŜƭǎ ǘƻ LƴŎƻǊǇƻǊŀǘŜ {ƻŎƛŀƭ 
wƛǎƪΣ ǳƴŘŜǊ ǊŜǾƛŜǿ ƛƴ {ǘŀƴŦƻǊŘ {ƻŎƛŀƭ LƴƴƻǾŀǘƛƻƴ wŜǾƛŜǿ
тнDπт[ŜŀŘŜǊǎϥ 5ŜŎƭŀǊŀǘƛƻƴ όWǳƴŜ уΣ нлмрύ {ŎƘƭƻǎǎ9ƭƳŀǳΣ DŜǊƳŀƴȅΣ ƘǘǘǇǎΥκκǿǿǿΦǿƘƛǘŜƘƻǳǎŜΦƎƻǾκǘƘŜπǇǊŜǎǎπƻŦŦƛŎŜκнлмрκлсκлуκƎπтπƭŜŀŘŜǊǎπŘŜŎƭŀǊŀǘƛƻƴ
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The2° InvestingInitiative [2° ii] is a multi-stakeholderthink tank workingto
alignthe financialsectorwith 2° Cclimategoals. Our researchand advocacy
work seeksto:

Å Align investment processesof financial institutions with 2° C climate
scenarios;

Å Develop the metrics and tools to measurethe climate performanceof
financialinstitutions;

ÅMobilize regulatory and policy incentivesto shift capital to financingthe
transitionto a low-carboneconomy.

Theassociation,foundedin 2012, isbasedin ParisandNewYork,with projects
in the US,Europe,and China. Our work is global,both in terms of geography
and engagingkey actors. We bring together financialinstitutions,companies,
policy makers,researchinstitutes, experts,and NGOs. Representativesfrom
all of the keystakeholdergroupsarealsosponsorsof our research.

www.2degrees-investing.org τ contact@2degrees-investing.org

TheInquiryinto the Designof a SustainableFinancialSystemhasbeeninitiated
by the United NationsEnvironmentProgrammeto advancepolicy options to
deliver a step change in the financialǎȅǎǘŜƳΩǎeffectivenessin mobilizing
capital towards a greenand inclusiveeconomyςin other words, sustainable
development. Establishedin early 2014, it will publish its final report in
October2015.

More information on the Inquiry is at: www.unep.org/inquiry/ or from:
MahenauAgha,Directorof Outreachmahenau.agha@unep.org

This report has been producedin the frame of a partnershipbetween the
2° InvestingInitiative and the UNEPInquiry into the Designof a Sustainable
FinancialSystem


