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EXECUTIVE SUMMARY

Theclimate changechallengecreatestwo typesof potential risksfor financialinstitutions:

A Physicachangesn climate are expectedto leadto both gradualmodificationsof climate patternsand extreme
weatherevents Thesearelikelyto alter the supplyand demanddynamicof manyindustriesandleadto physical
damagedo assets! Thesechangesn turn maytranslateinto adaptationcostsand economiclossof value They
canbe labelledasphysicaklimaterisks

A Themitigation of climatechangeaspart of the transitionto alow-carboneconomywill alter the financialviability
of a part of the capital stockand businesanodels Theassociatedinancialrisk and opportunity mayimpactthe
performanceof assetsandportfolios. Thesetypesof riskscanbe labelledcarbonrisks

Todate, risk factorsresulting from climate changeand the transition to a low-carboneconomyare generallynot
consideredby mainstreamrisk assessmenand managementframeworks.

Insurancecompaniesin particular have developedsignificantresearchon the potential impact of climaterelated
damageson the liability sideof their balancesheet flood insurances a goodexample At the sametime, it appears
that climaterelated risks are currently not fully assessedon the asset side by current mainstream financial
practices Thereasondor this canbe summarisedasfollows:

A Thereis 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 screen of
mainstreamfinancialanalystocusedon cyclicaktrends,

A An assessmenof climate roadmapssuggestghe distribution of risksmay be skewedand involve W ¥{ [i/arfid & Q
Wo f & o0 yreskare not necessarilgapturedin standardvaluationmodelsandrisk assessmernframeworks

A Many carbonrisksare likely to appearin the mediumto longterm andthus may not be capturedby shortterm
modelsusedin mostof the currentriskmanagemenpractices

A Finally,gapsin dataandthe particularnature of carbonrisks(e.g. to date driven primarily by policy)maygiverise
to a collectivemis-assessmeniy financialmarkets

A number of initiatives have soughtto better measurecarbon risks, with the help of & O f A & taibé stress
0 S & Many of these demonstratethat carbonrisks are material in the investment chain However, the overall
materiality for financialinstitutions andthe financial systemremainsunclear.

Researchfrom a range of actors demonstratesthe relevanceof assessinghe financiald S O (eRpNddrato the
transition to a low-carboneconomy Assessmentdave been performed acrossthe investmentchainand can be
seenas attempts to overcomethe barriers highlightedabove Thesescenariebasedtools can be classifiedas a
diversefamilyof ¢ Ot A & ¢aib&hstressii S & divddédinto Wo 2 Gdzla@proachesdevelopedat the physical
andcorporateassetlevelsand W (i-R 2Jg apiroachesat financialportfolio levet

A Physicalassets The transition to a low-carbon economymay lead to W& (i NJI- ya R &t @ no longer
economicallyviable For fossilfuels, recent researchsuggestshat 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? A
substantialcarbonprice, an integral part of a successfutransition to a low carboneconomy,will greatlyimpact
investmentsand financialopportunity. Riskmanagementaround physicalassetsand investmentdecisionsmay
comefirst in the form of systematicshadowcarbonpricing and impairmenttests for the most exposedassets
andsectors



A Valuation of companies Economicdmpairmentof physicalassetsis likely to impact the valuation of the listed
companiesthat own these assets Researchin this spacehas looked at both the revenuesand margins of
companiesand how valuation modelsthemselvesare impacted A study by The COFirm/Allianzestimatesa
potential 75% hit on marginsfor Germancementcompaniesasa result of climate policies Bloombergoffers a
tool that modelsclimaterelatedchangesn marketand policyvariableson sharepricesof oil & gascompanies

A Creditrisk: Thetransitionto a low-carboneconomyand associateduture carbonconstraintsmay alsoimpact
the creditworthinessof counterparties Researclin this domainfor financialrisk assessmernis alreadyunderway
for corporatecreditratings,notablyby Standard& t 2 2 dtdiaa2 2 R an@ianbw emergingfor sovereigrdebt.

A Financialportfolios: Riskgor financialportfolios canbe exploredaspart of strategicassetallocationmodelsand
balancesheetstresstests Mercerdevelopeda modelto define allocationstrategiesfor investors,on the basisof
scenariosthat combine both climate and carbonrisks In addition, there are a number of banksthat have
explored carbonrisk stresstesting internally. Theseapproacheshave receivedlessattention than bottom-up
approachesand they are not explicitlylinked

A Financialsystem Thesystemicrisk to financialstability associatedwith the transitionto a low-carboneconomy
has not been carefully investigatedto date. Suchan assessmentbof systemicrisk would require a better
knowledgeof climate & carbonrisksat level of financialinstitutions. Whereasno suchanalysisexistsyet, the
topicis now beingraisedasatopic on the agendaof macroprudentiahuthorities

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

The Bankof England(BoE)GovernorMark Carneyhighlightedthe potential risk of strandedfossilfuel assetsand
integratedthis issueinto its work on financialstability risks TheBoEhasbegunresearchinglimaterelatedfinancial
risksin the frame of its upcomingClimateChangeAdaptationReport The G20 askedthe FinancialStabilityBoardto
explorethe issue The FrenchEnergyTransitionLaw,adopted by the Senatein July2015 requirescompaniesand
financialinstitutionsto report on climaterisk It commissionedh report on the opportunitiesof the implementation
of a stresstest scenariorepresentingsuchrisks Theseinitiatives are first stepstaken by financialregulatorsand
supervisordo asseslimateand carbonrisks Theyoperateat three different levels disclosureof risk exposurefor
assetsevidenceof materialityat portfolio andfinancialinstitution levels assessmenf systemiaisk

While still in their infancy, bottom-up approachesto valuation are relatively developed However,there is still
significantroom to expandtheir role, in particularin terms of linking theseapproachedo top-down stresstests.

Althoughthe conceptualframeworkfor bottom-up approachess in place,two key challengesemain Concerning
marketrisk, the main challengeis strengtheningthe scientificbasisof the underlyingassumptionsin particularthe
scenariosfeeding valuation models and their associatedinputs (e.g. margins, revenue) The impact of 2° C
scenarioould alsobe consideredusingrisk metricssuchas Valueat Risk(VaR)which emphasizesow-probability
events as soon as they have a large impact Concerningcredit risk, the key challengeis integrating climate and
carbonrisk factorsinto credit risk analysis Here, current researchinitiatives by credit rating agenciesare likely to
leadto animprovementin the nearfuture.

The missing step is to assessthese risks for financial portfolios and institutions in a meaningful way. The
developmentof valuationandrisk modelsintegratingclimate & carbonrisksat the assetlevel pavesthe way for the
establishmentof broaderand more inclusiveapproachedo assessand managethese risks An adaptationof the
traditional top-down stresstesting frameworkwould be a credibleoption, in sofar asit is a tool designedto deal
with suchsystemwide risk factors In this context, the capacityto translateclimate & carbonscenariosnto stress
testing approacheghrough traditional macroeconomi@and marketrisk factorsor new dedicatedrisk factorswould
be akeyenablerfor financialinstitutionsto assessheir 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
managemenpracticesnotablythe underlyingtime horizonof risk management
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The way forward
(see p.2425)

Integrate climate-related risk considerationsin existingdisclosureand transparencystandards,

notably with regardto time horizons
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Establishthe materiality of carbonrisk at individual asset,portfolio, and balancesheetlevels
Integrate different climate/ carbonscenariognto risk and valuation models
Explorethe systemicriskissue

Addressclimate & carbonrisk issuesthrough international cooperation
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|. INTRODUCTIONCLIMATE & CARBON RISKS

Finance sector and the environment The idea that
environmentalissuescancreaterisksfor financialinstitutions has
gainedtraction sincethe 1970s and 1980s. Industrialaccidentsa
more forceful responseby civil societyand policy makersagainst
environmental missteps, and a growing awareness around
corporate economic benefits that come from sound
environmentalmanagementhas put the issueof environmental
risks on the radar screen of both companiesand financial
institutions. Broad environmental risk management is
increasingly being considered by strategy departments of
companies and in investment decisionmaking processes of
financialinstitutions.

Within the categoryof environmentalrisks,the issueof climate

changehas receivedpatrticular attention in the past 2-3 years?

The growing consensusn climate changeand its impactshave
led to increasedattention on the potential implicationof climate

changeandthe associatedolitical responseboth for companies
and financialinstitutions. Financialregulatorsand policy makers
havestartedrespondingto this issue TheBankof Englandunder

Mark Carneyhassent lettersto insurancecompaniesaskingthem

to respondon their climaterelated risk managementpractice,
and hasput strandedassetson its agendaas part of its work on

financial stability risks* Climate change risk was also on the

agendaof the G7 summitin EImauin June2015° Reguatorsin

emergingeconomiesnotably Chinaand Brazil,haveput the issue
on their work programmesaswell.67

Typesof climate changerelated risks The risks highlighted by
corporatesand financial institutions, as well as regulatorsand
policymakerscanbe groupedinto two categories

A Physicalclimate risks arise due to changesin the climate
system Both gradual (e.g. temperature and precipitation
regimes)and point-in-time (e.g. extreme events)impactscan
affect exposedindustriesin the whole economy, either in
terms of altered supplyand demanddynamic,or asaresult of
physicaldamagedgo assets Evidencesuggestoccurrenceof
these events are already increasing (Fig 1). These risks
generallyconcernall assetsand portfolios.

A cCarbonrisksare definedasthe family of risksassociatedwith
the transition to a low-carbon economy These risks are
usuallylinked to the GHGemissionsof an assetor portfolio.
One prominent examplefor these types of risks relates to
fossil fuel reserves,a significant share of which cannot be
burned unabated(e.g. without capturingthe GHGemissions)
under a 2° C budget (Fig 2). Apart from the energy sector,
broader economic changesrelated to energy use will also
impact a range of other high-carbon and climaterelated
sectors, notably utilities, transport, and manufacturing
sectors These changesmay already be visible in Europe

(Fig 3).

FIG. 1: GLOBAL EXTREME
TEMPERATURE, WILDFIRE, AND
DROUGHT OCCURENCES (SOURCE:
2° Il, BASED ON EMIAT DATA)
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FIG. 2: PROVED FOSSIL FUEL RESERVES
VERSUS 2C BUDGET (SOURCE: IPCC
2011, IPCC 2013, ECF 2013, ADAPTED)

4500
4000
3500
3000

8" 2500

© 2000
1500
1000

500

0

Fossil fuel 2° C budget
reserves

mOil mGas = Coal

FIG. 3: COAL AND COMBINED CYCLE
GAS TURBINES CLOSURES IN EUROPE
(SOURCE: UBS 20%5)

30

25

2010 2011 2012 2013 2014



Objectiveof the report. Thisworking paperexamineghe questionof the financialrisk associatedwvith the transition
to a low-carboneconomy It discussedlifferent methodologicaloptions that have beenfollowed to date to assess
and/or managethisrisk,aswell asthe implicationsfor financialinstitutionsandregulators

Thefocusof this paperis on non-physicalrisksrelated to climate change ,which this report callscarbonrisks They
includethe risk of being high-carbonasthe economytransitionsto a low-carbonworld; the risk of betting on the
wrongtechnologiesandthe risk of misunderstandinghe setof diverseW S y $i WH &/ & dachéognjfyfa®es There
is alsothe riskof bettingon a+2° Cfuture whenour currenttrajectorytakesusto +4° Cor more. Carbonriskscover
allareasrelatedto decarbonizationincludingenergyandnon-energyrelatedrisks While an outstandingissueat least
asimportant ascarbonrisks,physicaklimaterisksare not centralin this paper. Theyare alreadyquite well accounted
for by the insuranceindustry on the liability side of their balancesheet!! Onthe assetside of financialinstitutions,
the issueis muchlessadvanced(e.g. Covingtonand Thamotheran2015?2 but connectingthe two is the next step of
macro-scenaricapproachessthere is a trade-off betweenthe levelof mitigationandfuture physicaklimaterisks

Risksfor whom? Carbonriskscan be materialacrossthe investmentchainand the entire economy Theserisksmay
appearat eachstep of the chainasa function of policies,market changes]egalchallengesand reputational/ social
impacts (Fig 4). Indeed, risks can be W LJI &13KS\NE ¥ ¢h&n from physical assetsto corporates, financial
institutions,governmentsandcivil society

A Physicalassetswill frequently be the first step where carbon risks materialise,through the exposureof these
assetdo policy,legal,market,andreputationalconstraints In Europe theserisksarguablyhavealreadystartedto
materialise Between2010-2014 Europeanutilities mothballed roughly 70 GW of coal and gasfired capacity,
actionsat leastpartly dueto changesn energypoliciesdrivenby climateobjectives!?

A Companiescan be subjectto carbonrisksboth through the impairment of physicalassetsand direct constraints
placedon companiesthrough regulatory, legal, or reputational action!4'> Financialinstitutions are exposedto
thesecorporaterisksthroughtheir listedand private equity,aswell astheir bond portfoliosandloanbooks

A Financiallnstitutions are exposedto the risksof their investees(e.g. companies households governments) In
addition, they may also eventuallyface regulatory constraintsdirectly targeting financialinstitutions. Carbonrisk
couldbe takeninto accountto build credit ratings,corporatevaluationand market risk models While muchof the
attention at this stagehasbeenon companies riskscan also appearfor non-corporate financialassets,notably
sovereignand householddebt. Carbonrisksfor financialinstitutions canbe assessedisinga bottom-up or a top-
downapproach(cf. p.14).

A Governmentsand civil society are exposedto carbonrisks either directly or indirectly through the investment
chainto the ultimate assetownerandin somecaseghe government

Overviewof report. Thereport is organizedasfollows.
A Sectionll will discusswhether carbonrisksare beingaccuratelyassessedy financialinstitutions and integrated
into marketprices

A Sectionlll landscapeshe currentattemptsto assessarbonrisksat variouslevelsof the investmentchain
A SectionlV mapsthe implicationsfor financialinstitutionsandregulators

FIG. 4: TYPES OF CARBON RISKS (SOURCEA3ED ON UN#EP/ WRI 2015%
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Il. LOWCARBON TRANSITION AND RISK MODELS

2.1 ARE CARBONRISKSALREADYASSESSEBY FINANCIAL

CLD® pY L t'/¢ h C
INSTITUTIONS? 5

/' w. hbé 2{ hb
RETURN OF OIL&GAS COMPANIES

a
L

Thefirst questionwith regardto carbonrisksis whether these
risksare not alreadyassesseds part of existingvaluationand
riskmodelsand, by extension pricedinto markets

Thereis some evidencethat this is at least partially the case

Griffin et al. (201516 find that the sharepricesof listed oil & gas
companies did respond, albeit marginally, to the narrative
created by the 2009 Meinshausenet al. article on stranded
assets!’ Share prices also appeared to have responded to

subsequent media coverage on carbon taxes While the

responsewas muted, the evidenceof this article does suggest
that there was a response,at least to some news However,
W2 (i daluidbleO | NIn@wgfor exampledid not generatea
response Indeed, given the relative weaknessof the policies
behind global climate objectives,it could be argued that the

responsedentifiedis W LILINR MaKeIbroad|$, this raisesthe

guestionof the referencescenariousedfor riskassessmentand
forward valuationsof assetqcf. nextpage)

Financialinstitutions invest significantresourcesin the short
term assessmentof risks to companies A category of tools
relatedto ES@environmental,social,governancefactorshave
been developedin the past yearsto respondto exactlythese
issues(cf. focuson next page) However,the attention devoted
to these categoriesof risks is still limited, with climate and
carbon a Wa-@rb (i S Bf2aNiBk@ssessmentframework that
covers everything from climate to other environmental and
social issues Giventhe scope of these risks relative to their
emphasis|t appearsunlikely that ESGrrameworkscanto 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 W LINB @ SaydzNI1INkEn S Q

lookingat carbonriskshowever,an in-depth analysisis needed
to understandwhy financial markets may $his| & & $arbdm
risks

2.2 WHY FINANCIAUNSTITUTIONMAY NOT ACCURATELY

ASSESSARBOMISKS

Overview Thissectionwill explorereasonsasto why financial
institutions may mis-assessarbonrisks Theobjectiveis not to
prove, but simply to map why this is potentially the case
Understandingvhether theserisksmay be mis-assesseds a key
prerequisiteto exploringwhether and how carbonriskscanbe
better integrated into risk assessmentand management The
discussiomwill focuson five factorsthat maydrive collectivemis-
assessmentrisk & uncertainty,data, distribution, time horizons,
and¥Y | Ndis8Sl& | RQ

(SOURCE: GRIFFIN ET AL. 2015)
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BE FULLY CAPTURED BY FINANCIAL

@ 3 o 2
C = S o
5 c 2 5 @ C
T c = o &
o £8 £:5¢
= © O o o
= O c =
® ]
© SHE
zZ

MARKETS (SOURCE:ID

ar

Te

)

I

RISK& UNCERTAINTY

A range of decarbonization
pathways and associated
roadmapsmay makeit difficult

to assess economic trends

[4 Themarketfailure literature

associateshis with the riskand

uncertaintyliterature]

DATA

Thereis a lack of historic data
to feed models The future will
not be areplicationof the past

DISTRIBUTION

An assessment of climate
roadmaps suggest  the
distribution of risks may be

skewedand involve WT i iX £ &4 Q

blackswans

TIMEHORIZONS

Many carbonrisksare likely to

appear in the medium and
longterm and thus may not be
capturedby short-term models

[4 Thiscan relate to principat

agent problems (asymmetric
information)]

MARKEMIS-READ

Carbon risks are primarily
policy-driven and non-cyclical,
making them distinct from
traditional market  risks
Hypothetically this may makea
collectivemisread more likely.
[4 Thiscanbe linkedto notions
of boundedrationality].
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FOCUgE NONCLIMATEENVIRONMENTARISKS FIG. 7: BP SHARE PRICE 2@u15 (YTD)
(SOURCE: BP 201%)
Overview. The growing prominenceof environmentalrisks
onfinancialA y & A tadatiskr@eyicairideswith the rise
of the environmental movement more generally
Environmentakisksfirst started beingtreated asa material
categoryof risksin the 198G (Weber,2015).18 Thiscan be
linked both to the impact of environmentalmovement on
O 2 N1J2 Nabilitids® ydlude andto the growingbacklash
to individual industrial accidents It is these two factors,

750

MacondoOil Spill

20.04.2010 700

650
600
550

o
500 @

policy constraints on environmentally damagingactivities o
andindustrialaccidentscausingenvironmentaldamage that 450
arguably form the two core drivers of the growing 400
awarenes®f environmentalisks 350
Environmentalrisksas part of ESGassessmentinstitutional 300
investorstoday manageenvironmentalrisksusuallythrough 250

ESG (environmental, social, governance) analysis This 01/2000 07/2005 07/2010  04/2015
analysisis performed either in-house or through external
data providers and consultants that seek to identify
environmentalrisksto companies The ESGanalysisusually FIG 8. ENVIRONMENTARISKFACTORSN
involvesa scoringof companieson a number of different THEMSCIESGSCORESOURCEMSCI}®
criteria among the environmental criteria (Fig 8). ESG
analystswill seekto build a comprehensiveoverviewof the
performanceof companieson thesecriteria

. . . . Environmental
A keyfeature of environmentalrisksrelative to carbonrisks Opportunities
is that environmentalrisksare generallymore prominently
linked to eventrisks Theserisks materialisein the form of
industrial accidentsthat involve costs of cleanrup, legal
chargesjmpacton production,a governmentresponse and
reputationalcost

Pollution & Natural
Waste Resources

In terms of industrial accidents the most prominent casein
recent history is the BP Macondo oil spill in 201Q The oll
spillled to adrop in shareprice of 50%within 2 months(Fig
7) and an estimatedtotal coststo BPof $60 billion, including

July2015settlementfines BPfacedcostsin terms of clean FIG 9: STOCKOF INVESTEDCAPITALIN
up and lawsuitsfrom individuals,and hadto recorda lossin AGRICULTURRT RISK UNDER VARIOUS
output. The incident also brought reputational damages, SCENARIO$SOURCE OXFORDSTRANDED
both to BPdirectly andtheir W & 2 fOA © $oyopetate This ASSETBROGRAMMEQ142!
articulated itself in the political moratorium on deepwater 12
drilling announced by Obama following the oil spill. A
responseto thesetypesof risksmay be a better assessment 10
andpreventionof W LINS @ SIHZNILANTAS: S & Q
© 8
Environmental risks agriculture case study. While many %
environmental risks material to companiesand financial '5 6
institutions articulate themselvesin the form of events, -

environmentalrisksmay alsobe more similarto carbonrisks 4
aspart of alongterm non-cyclicalphenomenon Thisrelates
in particular to longterm natural resourcedepletion, such
asthe casefor forestry or agriculture The OxfordUniversity
SmithSchoolStrandedAssetsResearcliProgrammeassessed
these medium and longterm risksto agriculture under a
rangeof different scenariogFig 9).%*

Current Moderate Extreme

m5%VaR 2 m1% VaR  0.5% VaR
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Uncertainty. The growing scientific evidence around climate FIG 10: RANGE OF ESTIMATED
changehas sparkedboth a societaland political response While FUTURE EMISSIONS UNDER
there is someform of consensushat the future is unlikelyto look VARIOUSCENARIQSOURCEPCC

like today, the exactnature of that future is still highlyuncertain 2014
Beyondthe intrinsic uncertaintyof climate modelling,this relates 80
to the ultimate decarbonizatiorpathwaythat the globaleconomy 70
is ableto achieveandthe differencesof choicesat nationallevel, 60
both in terms of levels of GHG emission constraints and 5 50
technology options that will be incentivised®® Fig 10 g
demonstratesthe significantdifference between the most high - 40
carbonand low-carbond NB LINB acbntentratiohldSi K ¢ | @ & ¢ @ 30
highlightedby the IntergovernmentaPanelon ClimateChange 20

10
Thedifferencein pathwayshighlightsthe upgertai,ntyaroundthe 0
responseto climatechange FromanA y @ S perspadilveyisks 2010 2020 2030 2040 2050
associatedvith the low-carbontransition cannot be managedas
the risk of a singularevent Forinvestorsseekingto managethis * Scenariosare based on the four
risk, the uncertainty is not only limited to whether economies IPCQ3 w S LINS & Soncehtratibrd S
decarbonizebut alsoto what degreeeconomieswill decarbonize tFUKgREP)E
Thiscreatesa challengéfor buildingassociatediskmodels

FIG 11: US CRUDEOIL SUPPLY
Evenif investorsdefine a decarbonizatiorpathway, for example UNDERVARIOUSRCE SCENARIOS
: . i . (SOURCIEEIA2014%
leadingto the achievementof the political target limiting global
warming to +2° C, this can be achievedthrough a range of 14,000,000
different technologiesat various price points. The competition, 12,000,000
both betweenlow- and high-carbontechnologiesand within low- 10.000.000
carbontechnologies(e.g. between nuclear power, wind power, o
solarPV),cancreatevery different low-carbonfutures. All of this @ b
is associated with very different prices and production @ 6,000,000
trajectories(Fig 11). 4,000,000
2,000,000

Data The climate changechallengeis unprecedented Thus,no 0
historic data can feed models, which is a strong hindrance for S| m e B e o
most modelling approachesbasedon statistical analysisas it is SRIJI]IQRK

clearthat the future will not be a replicationof the past e Refer 11 Commmm High price

Distribution. Theremay be other technicalchallengeso carbon Low price

risk managementForexample,a normal distribution of eventsis

assumedn manyvaluationmodels,whichcanbe challenged FIG 122 NORMAL DISTRIBUTION

VERSUSTYLIZEDISTRIBUTIORNF

A Skewness Current estimates around climate policy goLIII\I/I)ATE NIRRT (BOEl5e1S

commitmentssuggestve will achieve~3.5-4.5° C Evenif this
outcome is the most likely, the odds of overshooting or
undershooting 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

Probability

Fat tails
A Fattails: A key elementof normal distribution is that events
clusteraroundthe meanandfall off significantly Distributions
where this is not the caseare saidto have W ¥ ik I{i Joff b& Q
subjectto W6 f & dOi{efedts Thefinancialcrisiswas saidto
have been a W ¥ it I{i &ven® The distribution of low-carbon 6 / X I t AYE G S
roadmapamaysimilarlyexhibitthesefat tail characteristics

e N\ ormal Distribution

e Climate roadmaps distribution
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FIG 13: STYLISEBESTIMATEDTIME

HORIZONSIN THE INVESTMENT
CHAINAND LIKELYTIME HORIZON
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FIG. 14: IMPAIRMENT OF

MORTGAGE COLIERALIZED DEBT
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(SOURCE: FINANCIAL CRISIS INQUIRY

2By

1000
800
600
400
200

0

Aaa Aa thru B

m Impaired = Not impaired

FIG. 15: LEHMAN BROTHERS SHARE
PRICE AND CREDIT RATING (SOURCE:

2 1)
70

60
50
40
30
20
10

2/2/08  5/2/08  8/2/08 11/2/08

ECredit rating Al Credit rating selective default

12

Timehorizon. Akey characteristicof carbonrisksis that manyof

these risks are unlikely to materialisein the shortterm. Long

term and gradualclimate policiesmay only impact the majority
of (i 2 R IpRygralassetsstartingin 20200r perhapsafter 2025

Similarly,legal action seemsunlikely in the shortterm. Froma
financial perspective, these rather longterm risks may be

material giventhe longlife times of manyphysicalassetselated
to climate changeissues Institutional investorswith longterm

liabilities may similarly be concerned about these risks

However,these longterm time horizonsget shortenedin the

investmentchain Assetmanagementmandatesare usually1-3

yearsand risk modelsare only marginallylongerand sometimes
evenshorter, with risksafter 5 yearsusuallyextrapolatedbased
on businessasusualassumptions

Assumingthese stylized time horizons, carbon risks may be
material to physical assetsand institutional investorsin the
medium to longterm, but are not captured in the risk
assessmentnd investment decisionmaking processof short-
term assetmanagersor longterm investorsexposedto short
term assets Thiscanexplaina mis-assessmentdueto shortterm
time horizons While assetmanagersmay not considerthis an
actual mis-assessment,it may be material for longterm
investorsor financial regulators and policy makers seekingto
addresgotential capitalmisallocation

Mis-read due to bounded rationality. Finally,mis-readingmay
take place due to what the market failure academicliterature
describesasboundedor selectiverationality.?> Financiamarkets
may simply collectively mis-assesstrends due to behavioural
issuessuchas herding Thismis-assessmenis then in line with
the more generalliterature on financialcrises

The most recent examplefor this is the global financial crisis,
where financial markets collectivelymis-assessedhe potential
impairment of subprime mortgagesand other financial assets
Over half of all Aaa rated mortgage collateralized debt
obligations (CDOs)from a 2 2 R wefedimpaired, and an even
highershareof lower rated CDOgFig 14). Thismisassessment

can take place even up to the last minute. Lehman. N2 { K S NI

credit rating was not changedto selectivedefault by S&Puntil
the companyhadalreadyfiled for bankruptcy(Fig 15).

Hypotheticallythe sametype of mis-assessmentouldtake place
with regardto carbonrisks,where the marketis collectivelyfor
somebehaviouralreason¥ 2tlye wrong (i NJ. WHile&xhis could
be argued that carbon risks are not properly assessedthe
dynamicmay be different. Thus,investmentsin the oil & gas
sector are to a significantdegree financed through corporate
balancesheets At leastin the shortterm, 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 highlighted above, it is not proven
that this type of mis-assessmentakesplaceor not. Rather,the
issuespresentedhere are meant to landscapewhy potentially
there isamisassessmeraroundcarbonrisk



IIl. LANDSCAPE OF RISK & VALUATION MODELS

3.1 OVERVIEW

Climate& carbonrisksand valuation models Ashighlightedin
the previouschapter, it is unclear whether financial markets
accuratelyprice the risks associatedwith the transition to a
low-carboneconomy Thereare a number of 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 extentto whichtheseapproachesave
been developedthroughout the investment chain, including
risksto physicalassetsfinancialassetsandfinancialportfolios.
The chapter concludes with a brief mapping of current
regulatoryinitiatives

Optionsfor 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 These approaches

acrossthe investmentchainform adiversefamilyof WOt A&l G S

carbonstressii S & ThayQresent different types of features
that canbe appliedindividuallyor at the sametime:

A Translating climate roadmapsinto scenariosfor models
Some carbon risk and valuation models take
macroeconomidorecastssuch as the IEAroadmap3d® and
translate these into implications for financial assets An
example for this approachis the work done by Kepler
Cheuvrewon revenuesof oil and gascompanieg’

A Alternative assumptions around policy frameworks
Models can use alternative assumptionsnot necessarily
relatedto climate roadmapsbut to specificpoliciesor price
forecasts Example®f this are The COFirm analysison net
margins?8

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

A Extending time horizons An alternative approachis to
model risksusinglong-term time horizonsindependentlyof
the realmaturity of financialassets Extendingime horizons
will leadto includephysicalklimaterisks An exampleof this
isthe Mercerstudyon strategicassetallocation3©

Models at eachlevel of the investmentchain Thesubsequent
discussiorcategorizeamodelsat four levelsof the investment
chain impairment tests for physical assets,valuation / risk

modelsfor equitiesand credit, risk modelsand stresstests for

financial portfolios and balance sheets, and regulatory
initiatives(cf. p.6).

FIG. 16: MAPPING CARBON RISK AND
VALUATION IN THE INVESTMENT
CHAIN (SOURCE: )
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Policymakers define
climate goals and
associated policiesThe
global climate objective is
to limit global warming to
2° C.

Climate goals & policies
lead todecarbonization
pathwaysthat can be

Faa20A1 SR gAl

0dzRISGQ
physical impacts.

FyR O

Decarbonizatiommay 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 throughtress
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.
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TAB. 1: CLIMATE & CARBON STRESS TESTTFAMERVIEW OF RISK AND VALUATION APPROATHES (2

Physical assets

Equities

Debt

Financial institutions

c
i)
=
©
=1
()
)
o

[EEN
SN

Type of

approach

Asset
impairment
tests

Shadow
pricing

Revenues /
Margins

Valuation
models

Corporate
credit ratings

Sovereign
debt ratings

Balance
sheet stress
tests

Strategic
allocation

Macro-
prudential

Description

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

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

Theimpact of carbonriskscan be assessedhrough a number of
different indicators Two prominent indicators that have been
assessedelate 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

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
structure of the company pricingpower, etc.).

Creditratingsillustrate the capacityof a company/governmento
meet its financial obligations,and its likelihood of default Time
horizonsfor suchevaluationsusuallyrankfrom 1 to 5 years,which
appearto be too shortto capture main carbonrisksfactors as of
today.

Theevaluationof credit/sovereignrisk relieson the samegeneral
approachas for companieswhile consideringdifferent variables
andrisk typology. Theexerciseat country level is more sensitive
to longterm issuesrelative to social, political and economic
factors

Stresstests are used to model the resilience of a financial
portfolio/institution to risk scenarios(different probabilitiesand
intensities) Therisk factors can be defined by the institution or
prescribed by supervisors Scenarioscan be built from either
statistical descriptionsof historical shocks,or combinations of
hypotheticalevents Usually impactsof stresstestsare measured
on capital and liquidity. Sectorial/macroeffects of low carbon
transition can theoretically be modelled on GDP, inflation,
interest rates, and integrated in stresstests as practicedin 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

AnA ¥y @ S Stiladydependson factors suchas risk appetite,

time horizon, liability structure, investment objectives, etc. Its

strategicassetallocationwill thusrely on risk/return expectations
for the different typesof investableassetswhich are function of

a number of economicand political conditions The® conditions
can clearly be influenced by the different carbon futures and

pathways

Macroprudentialanalysisof the generalrisk to financial stability
is generallybasedon an aggregatiorof stresstestsat banklevels,
with specificemphasion liquidity and contagion(domino effect).

Theresultsare usedfor systemicstability surveillance economic
policyimplication,recapitalisatiorplans,etc.

Examples

Impactof climatepolicieson energyintensive
assets,via scenariosaround energydemand,
price and carbon price allow for a definition
of carbonsupplycostcurves,asdevelopedby
the CarbonTrackernitiative.3

Carbon shadow pricing employed by the
European Investment Bank as part of its
projectassessmenframework32

KeplerCheuvreux estimated the potential
lost revenuesof oil and gascompaniesfrom
the IEA2°Cscenario?’

Société GénéraleEquity Researchestimated
the effect on marginfrom the potential cost
of carbon for companiesand sectors based
on their carbon intensity.33 COFirm/Allianz
assessedhe sametype of net marginimpact
from their overalladaptivecapacity?®

A number of seltside analysts have
conducted carbon related valuation studies,
notably HSBG*%° Bloombergoffers an online
valuationtool for fossilfuel companies®®

S&P and a 2 2 R &dvel published a first
seriesof paperson the potential implications
of carbon risks on corporate credit
ratings363” Some rating agenciescurrently
work to integrate carbon policy risksin their
rating methodologiegforthcoming)

TheGlobalFootprint Network startedto work
on stranded assetrisk at the national level,
via a set of macro factors that include
physicalklimaterisks38

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
testingframework3°

Alargebankin Chinastartedto 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?®

Mercer analysed how the strategic asset
allocation of a longterm investor can be
affected by different climate scenarios
(including physical climate risks) and
pathways® Earlier, the FRR (Fonds de
Réserve des Retraiteg started a similar
preliminaryapproach*®

While no such examples exist to our
knowledgeasof today, the topic is now being
raised, for instance by the University of
Cambridge Institute for  Sustainability
Leadershig?



3.2 RISKTOPHYSICAASSETS FIG 17: UNBURNABLEGAS
RESERVHSY REGIONSOURCE

Overview In the first instance,carbon risks are associatedwith the McGLADR: EKINS2015
economicviability of physicalassetsof companies,households,and

governments under various decarbonizationpathways Risks from 70%

physicalassetscan appearfrom the relative costsof operatingthese 60%

50%
40%
30%
20%
10%

0%

assetsandthe pricesin markets Costscaneither appeardirectlyin the
operation of the assetor afterwards,for examplethrough post-facto
legal, reputational,or politically-incurredchangesn marketand policy
variables

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

USA

Middle East

China & India
OECD Pacifi

Risksare particularly material for assetswith long time horizons A

production / innovation cycle of 3 years (eg. in the FIG 18 UNBURNABLE OIL
telecommunications sector related to cell phones) allows for a RESERVHESY REGIONSOURCE
relatively flexible and rapid adaptation Disruption is particularly McGLADE: EKINS2015%
damaging to longterm assets that cannot adapt Unfortunately,

climaterelatedinfrastructuregenerallyhasa lifetime of 10, 20, 30, 40 80%

yearsor more. Thus,a coaHired power plant built in 2015will in many 70%

caseqot beviablein 20 or 30 yearsundera2® Cframework 60%

50%
40%

Climate and fossil fuel reserves Fossilfuel reservesare one type of
high-carbonassetswith longtime horizonsand havearguablyreceived
the most attention in the debate on stranded assets The potential 30%
impairment of physicalassetswas built on the concept of carbon 20%
budget, after the Meinshausenet al. (20097 article first highlighted 10%
the extent to which current fossil fuel reservescould not be burned
undera2°®° Ceconomy

0%

Canada
Middle East
OECD Pacifi
Global
Europe
China & India|
Africa

USA

Theimpairment of these assetscanthen be defined relatively simply
by whether or not they will be WLINE R dB8diiséqdedtnalysis
suggeststhat only around onedfifth to onefourth of (i 2 R lp@\wR@
fossilfuel reservescanbe burnedunabated(e.g. without someform of

GHGemissionscapture/ CarbonCaptureand Storage,CCS)jna2° C

economy FIG 190 UNBURNABLECOAL

RESERVHSY REGIONSOURCE

42
Recentanalysisby McGlade& Ekins(2015*? breaksdown the specific e

implicationsfor oil, gas,and coal reservesby geographicorigin. The %

analysissuggeststhat 49% of global gasreserves,33% of oil global 90%
reservesand 82% of globalcoalreserveswill not be burnedina?2° C 80%
economy 70%

60%
Theseaverageshide significant geographicdifferences Gasand oil 50%

40%
30%
20%

reservesin the United States are only marginally affected by the
transition. Onthe other hand, Canadawill only be ableto burn 26% of

its oil reservesunabated Theanalysigeferencesconstraintsby region 10%

or country,whichmaynot applyto companies 0%
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CARBOMUPPLEOSTCURVES

The CarbonTrackerlnitiative has
initiated a series of papers
around the W O | Nsopply cost
O dzNIHSfassl fuel reservesd!
The papers define an expected
breakeven price  for a
decarbonizationpathway, above
which fossil fuel assetsare likely
to be stranded The focusis on
the potential impairment of
assets associated with capital
expenditure plans Reports on
the oil, coal and gassector have
beenpublished

FIG 20: SHAREOF HIGHCOST
CAPITAEXPENDITUREFOIL&
GAS COMPANIE$SOURCECTI

W{ G NI ngdRr8eR ISy company The Carbon Tracker Initiative has
started exploringfossilfuel reservesmpairmentin a seriesof papers(cf.
box on left).3! Forthe oil sector,the CarbonTrackerlnitiative defined a
breakevenprice of $85/ barrel above which capital expenditure plans
are classifiedas W K 702 KFig Q0 demonstratesthe rangeacrosswhich
companiesmay be exposedto high-cost oil capital expenditure High
costprojectsrelate in particularto oil sandsexplorationand production,
notablyin Canadaandultra-deepoffshore

a { G NI yaRiSEeti dihér sectors Beyondfossilfuel reservesphysical
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 sectorsis limited and only partially addressedin the
analysisof companiedcf. next page) The Oxford Smith SchoolStranded
AssetsProgrammeis producingan increasingbody of researchon these
typesof assets

Shadowcarbon pricing. Anotherway to integrate constraintsrelated to
the transitionto a low-carboneconomyisto assess projectinvestment

20143 based on its viability or opportunity under a Wa K | ¢aghan LINK O S Q
assumingthat sucha price may be implementedat some point in the
future. Somecompanieshave started to introduce an internald & K R2 &
LINJ dd &ebonin their decisionmakingprocess gither at project level
or more strategic businessplanninglevel** In 2013 29 UScompanies
reported to CDPan internal price on carbonin their businessplanning

andinvestmentdecisionsyaryingfrom $6 to $60 per metricton.*®

100%
80%
60%

40% Publicfinancialinstitutions, notably the EuropeannvestmentBank(EIB),

200t have introduced a shadow carbon price in project assessment® 9 L .
0

0%

approachconsistsof computingthe GHGemissionswith andwithout the
project under assessmentand using a price of carbonto convert this

S %3 E 5 333 206 differenceof CQeqg emissiongnto a monetarycost(positiveor negative)
) =L & T% over the lifespanof the project Thepricesof carbonusedby ElBreflect
= G g 3 g socialcostof carbonestimatesfrom the literature. Thisshadowpricingis
§ i <! é independentof the current and projected value of carbonon emission
S & tradingschemessuchasthe EUETSevenfor projectsexposedo riskon
< carbonmarkets
0
O

FIG. 21: EXPECTED LIFETIME OF VARIOUS PHYSICAL ASSETS (SOURCE: IEA 2011)
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3.3RISKFOFINANCIAASSETSEQUITIEBANDCREDIT

Overview. Physicalassetsmay be exposedto risks, but it is
companies, households, or governments that will bear the
burdenof the associatedeconomicloss Modelscancapturethe
associatedisksthrough assessinghe impact of carbonriskson
margins,buildingassociated¥ | f (i S Nafuktiborim@delfsuch
asW O NeD 2WRcountedcashflows) models,or exploringthe
impactof climatechangepolicieson creditrisk

Impact on net margins In 2014 Allianz Global Investorsand

Allianz Climate Solutionsin partnershipwith The COFirm and

WWEF Germanyran a pilot to model carbon risks in portfolio

analysig(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 assesghe financialimpactassociated
with carbon and energy regulation on industry and corporate
return.

In a scenariobasedon politically plausibleincreasesin carbon
andenergypricesoverthe nextfive years,regulatorycostsmight

lower current marginsfor some companies For example, this

impactwas particularlymaterialfor GermancompanieqFig 22).

If a cement companyanticipatesregulatory changesand takes
operational measures the negative margin impact is reduced
and caneventurn into a gain It allowsfor an improvementof

marginsin the selectedscenarioby 4.7 EUR/tcement(Germany),
1.6 EUR/tcement(USACaliforniajand 2.1 EUR/tcement(China,
Guangdongjespectively

An earlier report from SociétéGénéraleEquityResearchn 2007
calculatedthe potential cost of carbonfor different companies
and 25 industries, in a businessasusual perspective of their
businessnodels,basedon their modelledcarbonintensity.33 The
model provided investors simple carbon risk indicators by
companyat a time where the shortterm perspectiveon carbon
pricewasupward,and materialitymore perceptible

Impact on revenues Another way to look at the impact of
carbonriskson companiessto assesshe impacton revenuesor
cash flows. Similarto the approachfocused on margins, an
assessmenof revenues/ cashflows canprovide the basisfor a
valuationmodel that can define the potential impact of carbon
riskson marketcapitalization(cf. nextpage)

The Europeanbroker KeplerCheuvreuxconductedthis analysis
for the oil, gas,and coalsector?” Thenet impactof thesevolume
and price effects under the IEA 2° C scenariowould be to

reducethe revenuesof the oil industry by $19.3trn until 2035

those of the gasindustry by $4trn, andthose of the coalindustry
by $4.9trn (all in constant 2012 USD) These estimates are
relative to the IEAdefined New PolicyScenario Theimpactis a
function of both lower volumesand lower pricesfor fossilfuels
(cf. boxonright).

COFIRM NET MARGIN IMPAET

The Allianz Global Investors/ Allianz
Climate Solutions/ CGOFirm / WWF
Germany pilot carbon risks model

focused on the cement and dairy

industriesin the US (California),China
(GuangdongProvince) and Germany

The model developers identified key

regulatory scenarios by region and

mappedthe potential impact of these

scenarioson each individual industry

processof the sectors under review.

The final step then involved assessing
the adaptivecapacityand cost/ benefit

analysisto arrive at the estimated net

marginimpact The project is designed
for the output to be integrated into

existing valuation models A follow-up

is currently planned involving an

additional10 sectorsfor 2 regions

FIG. 22: IMPACT OF CARBON RISK ON
NET MARGIN OF CEMENT COMPANIES
(SOURCE: GRRM/ALLIANZ 201%)
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KEPLERHEUVREUX REVENUES

KeplerCheuvreuxcomparesthe L 9! Qa
basecase scenario for global energy
trends out to 2035 (known asthe 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
$109bbl (in constant 2012 $) out to
2035 compared with $120/'bbl under
the NPS and coal $87/tonne under the
450Sversus$105tonne underthe NPS
Gaspricesare on averagelower under
the 450Sthan underthe NPS(by 9%in
North America,13%in Europe,and10%
in Japan)
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FOCUg CARBONRISKFORCREDIT

In a 2013 report, Standard &
Poor's assessedthe implications of
future carbon constraints (policies
aimed at moderating CQ 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®® The results show
a deterioration in the financial risk
profiles of small non-
diversified companiesthat could lead
to downgradesover 201417. Majors
would be less affected, thanks to
better diversificationand lessrelative
exposureto high-cost projectssuchas
oil sands

In a recent report, a 2 2 R @n@lysed
the effect of carbonreduction policies
on O2 Y LJ yrskS ax@osure for
different sectors®’ It appearsthat the
coal sector is the most exposed,
togetherwith utilities andoil & gasto a
lesserextent. Thereport 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 underexplored Thereis no
public modelling exercise on how
sovereigndebt may be affected by the
global transition to a low-carbon
economy

First researchinitiatives by S&P have
focused on the climate risk for
sovereigndebt from a physicalclimate
risk perspectivet’

The Global Footprint Network started
to work on stranded assetsrisk at a
national level, by looking at structural
factors, policy factors and operational
environmentfactorss8

The French consultancy Beyond
Ratingss currently buildinga modelto
assessiskto sovereigndebt.*® Onekey
issuerelatedto sovereigndebt may be
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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Impact on market capitalization The first studies seekingto
assesghe potential impact of climate scenarioson companies
valuation started 7 yearsago CarbonTrust/ McKinsey(2009
showedthe impactof a2° Cscenarioon O 2 Y LI yahiaiens
canreachup to 35%for oil companies44% for pure playersin
coal mining, and 65% for car manufacturersand aluminium
producers*® This analysis,however, is at sector level and not
companyspecific A subsequentcompanyby-companyanalysis
wasprovidedby HSBG2013), specificto the oil andgassector34
Their results suggestthat a 2° C scenario,with the associated
Wa i NI i & &l grick effects, will impact Europeanoil and
gas companies across the board with over 40% of market
capitalizatiorat risk

In a previousreport, HSBGGlobalResearcHocusedon the UK
coal mining sector, using three different 'carbon future'
scenariosaffecting the demand of coal®® The results showed
that significantcarbon price constraintspost-2020 leadingto a
decliningcoalindustry couldimpactDCFvaluationsof coalassets
by asmuchas44% Theimpacton UKmajor mining companies
stocksvalue could be -7% under the most extreme scenarioand
asmuchas-15%for coatheavyminers

Fromstudiesto tools. Thetransitionin risk assessmenis slowly
being made from studies and research analysisto tools for
investors Bloomberglauncheda CarbonRiskValuationToof® to
measurethe potential impacton earningsand shareprice of five
different climaterelatedscenariogFig 23):

A 5%annualdecreasan oil pricesstartingfrom 2020relativeto
future prices

A $50abarrelfor oil from 2020

A $25abarrelfor oil from 203Q

A 80% decreasein EBITfading in from 2020 and peakingin
2035 Promptdecarbonization

A 80%decreasen EBITfadingfrom 2030and peakingin 2035
LastDitchDecarbonization

FIG. 23: CHANGES OF CURRENT SHARE PRICE AS A RESULT C
STRANDED ASSETS SCENARIO (SOURCE: BREF 2014)
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3.4 RISKFOFINANCIAINSTITUTIONS

Strategic asset allocation. In 2011, the investment consultant
Mercer publishedthe first report addressingclimate changeand

strategicassetallocationin depth.5 The study highlightedthat

climate policy risksaccountfor about 10% of total risk exposure
of anaverageportfolio.

An enhancedversion of the study was publishedin June2015
(cf. box).2% The approachis basedon the identification of four
climate risk factors (low-carbon technologies, resource
availability, physicalimpacts and mitigation policies) and four
climate scenarios(rangingfrom +2° Cto +4° Cin 2100. The
model usesthese parametersin addition to more traditional
market assumptions The output of the model maps each risk
factor, under each scenario It also identifies expectedpositive
or negativemovementsandthe relative magnitude for industry
sectorswithin equities,and other assetclassespver the period
20152050 Animportant and originalfeature of this approachis
that it covers both carbon and physical climate risks, which
allows an integrated view of how a climaterelated 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)*® The report (selflabelled as
preliminary) proposedto investigateseveralwaysto integrate
environmentalissuesin strategicallocation,on the basisof four
climate scenarios For each, risk/return ratios were built for
different assetclassesand discussedn terms of geographicand
sectorial impacts Ultimately, the preliminary report was not
followed-up by further analysisthe visionaryapproachperhaps
aheadof its time.

Technologydiversification An alternative approachthat is not
directly relatedto a risk modelis assessinghe diversificationof
financial portfolios and their associatedexposureto various
decarbonization roadmaps The key challenge for financial
institutionsis assessingxposurenot just at sectorlevel but also
for different technologieq(e.g. renewableelectricity generation,
hybrid vehicles,electric vehicles) The 2° Investing Initiative
publisheda first report on the issuein 2014 (cf. box).>3 A follow-
up study exploringimplicationsfor sectorand energytechnology
exposurein equity portfolios under various IEA scenariosis
plannedfor the fall 2015

Stresstesting balance sheets Somefinancialinstitutions have
started exploringintegration of carbonrisksas part of internal
risk management at balance sheet level Most of these
approachesare currently not publicly available Given the
prominenceof stresstests both 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).

18%
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12%
10%

GREEN EUROPEAN FOUNDATION
(GEFCARBOMBUBBLE

The GEFpublisheda study measuring
the potential impact of the impairment
of fossilfuel reserveson 23 European
pensionfunds and 20 Europeanbanks

The report assumes losses on

exposuresto fossil fuel firms ranging
from 60% on equity investments to

20%on credit.

MERCERNVESTINGN A TIME OF
CLIMATEHANGE

In this 2015report, Mercer showsthat

investment strategies dealing with

climate change cannot be limited to

assetclassesllocation,but needto go
down to industry sector or even sub-
sectorlevels Indeed,the results show
large heterogeneityof climate impacts
on expected returns (most extreme
beingbetweencoal[-4.9% per annum]
and renewables[+3.5% p.a.]), whereas
portfolio level analysis averagesthe
effectsasaresultof diversification

2°  INVESTING INITIATIVE (2° ii)
INDEXDIVERSIFICATIEN

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

FIG 24: SHAREOF OIL & GASIN
INDICES,LISTEDEQUITY MARKETS,
AND ECONOMY (SOURCE 2°
INVESTINGNITIATIVR01453
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FOCUS, STRESSESTING-INANCIAUNSTITUTION®VITH
CLIMATE:. CARBONRISKS

Definition of stresstests. Stresgestingis atool to assesshe
robustnessand resilienceof an entity (firm, group of firms,
ecosystem)to adverseconditions and shocks In finance, a
stresstest 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 consequenceghat
canextendover monthsor years A stresstesting framework
encompassed stages identification of risk factors, scenario
design and calibration, impact studies on targeted
perimeter/entity, risk assessmentand decision making
Today, stress testing is a key part of the internal risk
managemensystemof financialinstitutions. Banksuse stress
testing to assesghe 0 | Y ta@ital capacityto absorblarge
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

Theconceptof & & (i M5 & &@fdr finAncial institutions. The
importance of stresstesting in the micro/macro prudential
financialregulation and supervisionframework has grown in
the aftermath of the recent financial crisis Stresstesting
helps players understand and be able to respond to the

exposureof both individualfinancialinstitutions6 WY A &R Q% 40

the financialsectorasawholed WY I 1 &tBn@micshocks

Concerning microprudential regulation, stress testing has
become part of regulatory requirements for internal risk
managementand supervisionin the frame of the Basellll
Accord at the international level and new regulations at
nationalor regionallevel6 9 |CREAV - CRRV). Inthe caseof
the United States,internal stresstesting by coveredfinancial
institutions under the DoddFrank Act is mandatory Stress
tests have also been conductedin other markets, notably

FIG. 25: THE DEVELOPMENT OF STEES$S PRE
/ POST FINANCIAL CRISIS (SOURCE: OLIVER
WYMAN 2018* & 2° INVESTING INITIATIVE)
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Climate & carbonstresstests. The developmentof stresstesting at balancesheetlevel following the financialcrisis
has led some to suggestthat stresstesting conceptsshould similarly be applied to climate change(e.g. in the
insuranceindustry. W-in-100L y A (i 2018 @ dd@explicitly carbonrisks,in particularfor banks(GEF2014).2°
Giventhe mainstreamnature of stresstestsin risk managementframeworks,the most effective way to mainstream
carbon risk assessmeninay be by integrating them into balancesheet stresstests This approachwas adopted
recentlyby a majorinternationalinvestmentbank3?

Thereare someunderlyingchallengedo mixingthe mainstreamstresstesting approachand climate & carbonrisks
First, stresstests are usuallyconductedover short-term time horizons(up to 1-2 yearsin many cases) As outlined
above, this time horizon may not be compatible with carbon risk, but this time horizon issueis not a modelling
obstaclein itself. Second,stresstest scenariosrely on point-intime W & K 2t®theifi@ancial system Thismay be
appropriateto assesshe impactof somecarbonrisksfactors for example marketactorsmay decideto re-price high
carbonassetsbasedon changesn market sentimentand climate policies Carbonrisksmay also be non-cyclical,as
high-carboncompaniesslowly lose value over time. Stresstests designedto measurecyclicalshocksmay haveto be
adjusted to capture non-cyclical and gradual shocksto markets This also is not a fundamental barrier as
macroeconomicstressscenariosinclude trends and gradualshocks At this stage,these mechanismsare still under
explored, so further researchis neededto completelyintegrate climate & carbonrisksin traditional stresstesting

approachessundertakenin banks(cf. p. 25).

FIG. 28: EXAMPLES OF RISK FACTORS AND RELATED ASSESSMENT APROACHES AVAIEABLE (SOURCE: 2

Examples of climate &
carbon risk factors and
stress scenarios

Impact assessment
on mainstream
risk metrics

Existing carbon risk and valuation approaches
available to feed the assessments

Individual and sectorial effects
of low-carbon transition on
volumes and prices

Impact assessment on
market risk through
market values of
projects and companies

Effectsof strandedassetsunder a +2°C scenarioon O 2 Y LJI
valuationshave been estimatedin some sectorsat the sector
and firm levels Valuation models allow assessmentof the
impact of climate scenarioson exposedcompanies,basedon
assetghat canbecomestranded(e.g. BNEF$®

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/All##raz)d
A0FNIa G2 AYyTF2NY 2y (GKS ORB
While creditworthiness is still difficult to assess as a function
climatescenariosthe effect on revenues and margins becomes
clearer (e.g. Keple€heuvreuxy’

Macroeconomic effects of the
low-carbon transition on
carbon and energy pricesnd
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 comm
used (e.g. EB Mercer)3° but this new risk factor has to be
FRRSR AY WiNIRAGAZ2YLFEQ YIF ON
financial institutions and supervisors. Some approaches, usir
energy prices as proxies, are already embedded in classic
scenarios, but, besides the link between climate scenarios ar
energy prices, the impact of the transition on macroeconomig
variables does not appear to be fully investigated and taken i
account®’

Systemic climate and / or
carbon crisisaffecting
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 ¢
result of climate scenarios can seem intuitive, as climate poli
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, an
effects in some sectors/asset classes actually counterbalanc
others,for example with regard to climat&iendly investments
as hedges to higharbon investments.
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BANK OF ENGLAND LETTER TO
INSURANCE COMPANIES

G ! y RIENJIK Climate Change Act

2008 the Prudential Regulation
Authority (PRA)receivedan invitation

from the Departmentfor Environment,
Foodand RuralAffairs (Defra) to submit
a ClimateChangeAdaptationReport In

2013a projectteam was establishedo

compilethe ClimateChangeAdaptation
Reportand lead on the exploration of

climate risks in the financial system

Thisteam is supportedby an internal

working group comprisingsenior staff

within the PRAand is part of thet w!

InsuranceDirectorate Thereport is set
to be deliveredto Defra by July2015

for publication thereafter. Thisreport,

alongsidethe othersresultingfrom the

secondround of Adaptation Reporting,
will inform the next UK ClimateChange
Risk Assessment,to be laid before
Parliamentin 2017.¢

- Bankof EnglandWebsite>®

BRAZILIAN CENTRAL BANK ¢
ENVIRONMENTANDSOCIARISKS

& ¢ KEazilian Central Bank (BCB)
enacted Resolution4,327 on April 28,

2014, establishing guidelines for

financialinstitutionsin connectionwith

the creation and implementation of

Socialand EnvironmentaResponsibility
Policies(SERP)rheresolutionprovides
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

assessmenbf potential negativesocial
and environmental impacts of new
products and services, including its

relationto reputationalrisksé

- Mayer & Brown 2014 Legal Brfef
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3.5 REGULATIOANDSUPERVISIOCDFFINANCIAACTIVITIES

Overview To date, there are no known examplesof regulators
integratingcarbonrisksinto their micro- or macroprudentialrisk
assessmenframeworks Existinginitiatives to integrate carbon
risksinto risk and valuation models are limited to the private
sector. Theleadandorganizationalesponsibilitydependson 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 shortterm riskshasbeenlimited. A study from
the GreenEuropeanFoundatior® (cf. p.25) quantifiedthe risk at
0.4% loss of total assetsin the Europeanbanking sector and
2.5% for the Europeanpensionfund sector, assumingan over-
night transitionto a 2° Cpolicy framework Thesenumbersdo
not necessarilynobilizesignificantregulatoryattention.

At the sametime, this report has highlighted the significant
limitations to these models In the case of Green European
Foundationstudy?° the studyfocusedonly on the energysector.

Other models,especiallyshort-term stresstests, fail to capture
long-term risks,which may be highly material from a regulators
or financialsupervisorgerspective

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 ¢ 2 A (i K 2 dz]

prejudiceto the objectiveof price stability, 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 EuropeanUniong®®

Article 3 of the Treaty of the EuropeanUnionis not limited to

economic growth objectives, but a somewhat abstract set of

goals including & LJS | Geswity, and the sustainable
developmentbofthe 9 | N@Arde3d).

Existinginitiatives. While financialregulatorshavenot begunto
integrate climate & 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 Climate ChangeAdaptation Report (cf. box
on left).® The G20 has taskedthe FinancialStability Board to
begin looking at the issueof climate risk®! Initiatives are also
prominentin developingand emergingeconomies The Brazilian
CentralBankhasset guidelinesfor financialinstitutionsto assess
environmentaland socialrisk, of which climatemaybe a part (cf.
box on left).75° Thet S 2 LBaBkof&hina,the Chinesecentral
bank, haslauncheda researchinitiative in part instigatedby the
UNEP Inquiry on Designing Sustainable Financial Markets®
Franceis currently setting into place an ambitious regulatory
frameworkin its energytransitionlaw (p. 24).62



V. IMPLICATIONS FOR FIs AND REGULATORS

4.1 OVERVIEW

Assessinghe mis-assessmenbf risks The fundamentalpremiseof the narrative on carbonrisksis that theserisks
are currently not accuratelyassessedy risk and valuationmodelsand, by extension,financialinstitutions. The first
step then is trying to understandthe extent to which these institutions accuratelyassessarbonrisks Thiscan be
doneby tracingwhy a mis-assessmenmaytake placein the first place(Fig 29):

A Scenario exposure Financial institutions may wish to explore the extent to which they are exposed to
decarbonizatiorscenariosboth in termsof industrialsectorsandregionsof activities

A Risk& valuation models Financialnstitutions canchallengethe extentto whichexistingriskandvaluationmodels,
either implicitly or explicitly,take carbonrisk factorsinto account

A Time horizon: Financialinstitutions can questionthe time horizonsover which these risks can be material and
whetherthesehorizonsare consistentwith thoseof the institution.

A Aligning decisionswith investment beliefs. Financialinstitutions can see whether investment and financing
decisionsare alignedwith the A y & i A indzstrieBtlfelies around decarbonizatiorpathwaysand the extent to
whichthesebeliefsare consistentwith thoseof the marketandpolicymakers

Optionstoday. Theclimate & carbonstresstest familyis still in its infancyandthere is no existingready-to-usesystem
availableto managecarbonrisksfor the financialsector. However,it appearsa turning point hasbeenreached The
discussiondemonstratedthat there have been significant stepsin integrating carbon risks into existing risk and
valuation models While there are still question marks around the short-term materiality of these risks, there are
practitionerswho are readyto investigateand implementnew approachesThesepractitionersthink carbonrisk can
becomematerial in the future, if not alreadytoday. As outlined above,financialregulatorsboth in developedand
developingeconomiesare startingto respond While still couchedin the context of a broaderassessmentf climate
changethis workisincreasinglyfocusingon carbonrisks,asevidencedoy the reviewin thisreport.

Differentmechanismsare neededto assesshe riskin the interestof all, from financialinstitutionsto governmentso
citizens Themobilisationof actorsacrosshe investmentchainin a collaborativeway canefficiently structurethe new
mechanismghat must be created, and improve the existingones Addressingissuessuch as data accessshared
methodologiesandcommonscenariosyould levelup the topic, whichat this stagejust needsa catalystto bloom.

FIG. 29: STEPS DDERSTANDING IF/HOW CARBIKS ARE ASSESSED IN A FINANCIAL INSTITUTION
(SOURCE®2ii)

SCENARIO EXPOSURE RISK & VALUATION TIME HORIZON ALIGNING DECISIONS
MODEL WITH BELIEFS
Doesmy institution assess Are my A y & (i A (rik(i A 2 y QBoes my institution Are my AyaidAdddziaiz

the exposure of its andvaluationmodelsable manage risks over a financing and investment

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

to assessthe potential
impacts of carbon risk
factors (e.g. price of

energy, value of carbon,

policysignals)?

material time horizons
comparedto carbon risk
factorstime scales?

decisions aligned with
what it estimates being
the most  probable
climate/carbonscenario?
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4.2 THEWAYFORWARD
Thefollowingmapsthe keyfactorsin the way forward:

A. Integrate climate-related risk considerationsin existingdisclosureand transparencystandards,with an emphasis
ontime horizons

- Financialinstitutions
Banks and investors can already operationalize existing initiatives at a basic level to increase
il SI [ transparencyon W K A RriRkSiy fidancialportfolios and loan books Financiainstitutions may havea
EWS7ER | cyimpacton both regulatoryrequirementsand voluntaryreporting frameworks Theirinitiativescan
demonstratekeydatagapsthat canbe overcomeg.g. throughcorporatedisclosuraequirements

‘ Centralbanksand financialregulators
Regulatorscan improve disclosure and transparencystandardsat corporate level, for financial
MMM products, and financial institutions. From a risk perspective, better financial and non-financial
mm reporting by companieswill makeit easierto assesgheserisks Thisrelatesin particularto defining
relevanttime horizonsfor risk reporting, strengtheningtransparencyaround corporate impairment
tests assumptions and improving non-financial disclosurethat may be relevant from a carbonrisk
perspective(e.g. breakdownof capital expenditureby energytechnology) For impairment tests for
example,companiescan respondto risks basedon the lifetime of their assetsand disclosingthe
referencescenarioused Reportingcanalsoaddressfinancialinstitutions. The EuropeanCommission
proposedto included lqualitativeassessmenbf new or emergingrisksrelatingto climatechange use
of resourcesandthe S y @ A N2 i tiéSrgvisiénof the IORR(Institutional OccupationaRetirement
and PensionsDirective®* Thisis a first step towards more quantitative assessmentsThe FrenchLaw
on EnergyTransitior$? voted by the LowChamberin May 2015 explicitly requiresboth financialand
non financial companiesto report on their exposureto climate risks it alsorequiresthat financial
institutions disclosetheir climatefriendly investmentsas well as their financed emissions(GHG
footprint). Finally,it requiresthe governmentto submita report to Parliamenton the implementation
of a stresstest scenariorepresentingthe risks associatedwith climate change Suchregulatory
initiativescaneasilybe replicatedin other countries Strengthenedeporting requirementsin financial
marketscan also extendto financialproducts Regulationcould strengthenthe transparencyaround
carbonriskscommunicatedn KeylnformationDocumentgKIDs}o retail investors®®

Ratingagenciesand data providers

Financialand non-financialdata and metrics providers(e.g. CDPyrating agenciesktan help 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

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

’ Regulatorsfinancialinstitutions, data and metrics providers,and researchorganisations

l Themateriality of carbonrisksthroughoutthe investmentchainis still poorly understood All market
actors,from regulatorsto financialinstitutions,to data providersand civil society,needto goone step
further in order to determineunderwhich conditionsthe risksassociatedvith the transitionto a low-
carboneconomymay be materialfor the financialsectorand how to price andrespondto theserisks
Thefocusis particularlyrelevantin terms of 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,such as the ETRisk
project lead by the 2° Investinglnitiative with the Oxford University Smith School,CarbonTracker
Initiative, The COFirm, S&P,KeplerCheuvreuxand CDCClimat Researclf” Other examplesinclude
collaborationsbetween CDP,UN Global Compact,World Resourcednstitute and WWF% S&Pand
Carbon Tracker Initiative 3¢ The CGFirm, Allianz and WWFGermany28 or the Bank of England,
Cambridgdnitiative for Sustainability_eadershi@nd ClimateWise?®

Theresearchcan alsofocuson the broader questions,notably the Wi NJ citBne & 2 NJ& Iwhighia Q X
examinethe extent to which traditional models are able to capture the particular brand of risks
labelledascarbonrisks
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C Integratedifferent climate/ carbonscenariognto risk and valuation models

’ Academiaand researchadministrations
l Onekeychallengeto measuringcarbonNJA danpacRis the translationfrom climate goalsto financial
' institutions (cf. p.13). A key part of this translation involves turning transition roadmaps into
investment and financing roadmapsthrough the definition of @ & GO 2 Y LJ- (partiolio§ &his
work is currently beingfunded by the EuropeanCommissiorand led by the 2°  Investinglnitiative.’°
Academiamay also have a key role in more fundamental researchon risk models and portfolio
optimizationdesign A researchinitiative at Oxford Universityis currently looking at building optimal
ESGndclimateportfolios.”*

. Financialinstitutions
Bankscanbuild on the pilot experimentscurrently undertakento integrate decarbonizatiorscenarios
41 into risk managementframeworks The main objectiveis to translated O I NBRS/Y | Wth theiré =
el specificshocksandtimeframes,into moretraditional financialstresstest scenarios

Theinstitutional investmentfield hasseenmarginalmodeldevelqpmept;o date. Keynext stepsmay
include risk models but also revisiting the questionof W2 LIGR XY@ $ NE& At p.19) atidlothef Q
portfolio optimizationapproaches

Ratingagenciesand data providers

Financialdata providers,rating agenciesand expertsin scenarioapproachescan contribute both in

terms of scenariobuilding, and risk and valuation tool development Credit rating agenciescan

integrate carbonriskinto their models Sellsideresearchanalystscanexplorealternativeassumptions
in DCFmodels Portfolio optimization tools providers can upgrade their offer and investment
consultantsand other key actorscan provide inputs into valuationmodels(cf. carbonrisk on margin
models,p.17).

D. Explorethe systemicriskissue

F International and Non-GovernmentalOrganisations
Giventhat the topic hashardly beenon the radar of financialregulatoryinstitutions to date, a first
m stepis for internationalinstitutions (typically UN framework)and NGOgo demonstratewhy this is a
regulatoryissue TheUNERNquiryrecentlyplayedsucharole in China®
mm
mmmm

Centralbanksand financialregulators/supervisorsand academia

Centralbanksand financial regulatorscan explore the questionof possiblesystemicrisk associated
with the transitionto alow-carboneconomy,in particularwith regardto questionsabouttransmission
channels(e.g. network effects, etc.), systemicmarket mis-pricing of risks,and questionsabout the

efficientintermediationof capitalin terms of allocationto different sectorsandtechnologiesOneway

forward may be to explorefurther the questionof whata®° GO 2 Y LJ- (idadcial@arket would

look like and the extent to which current financialmarketsare misalignedwith public policy targets
andglobalclimateobjectives

«

E Addressingclimate & carbonriskissuesaspart of international cooperation

Climateriskissuesare on the agendaof a numberof countriesandrecentlyincreasinglyon the agenda
of international partnerships The G7 is debating the issueof climate changein finance both to

mobilise renewableenergyinvestmentin emergingeconomies,recogniseand addressclimate risk,
and define the alignmentof assetswith climate goals®>’? Thisassessmeninay also be connectedto

risk indicators Asoutlined above,the G20 hasput the issueon the agendaof the FinancialStability
Board®! Given the range of different initiatives at national and regional level, and the global
connectednes®f these risks, cooperatingon increasingthe transparency,and learning about best
practiceis likely to improve the ability to better measureand managepotential risksassociatedwith

the transitionto alow-carboneconomy

e

=T
o e’
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NOTES AND REFERENCES
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.nvesting

nitiative

The2° Investinglnitiative [2° ii] isa multi-stakeholderthink tank workingto
alignthe financialsectorwith 2° Cclimate goals Our researchand advocacy
work seekgo:

A Align investment processesof financial institutions with 2° C climate
scenarios

A Developthe metrics and tools to measurethe climate performance of
financialinstitutions,

A Mobilize regulatory and policy incentivesto shift capitalto financingthe
transitionto alow-carboneconomy

Theassociationfoundedin 2012 is basedin Parisand New Y ork,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 Representativegrom
all of the keystakeholdemgroupsare alsosponsorof our research

www.2degreesinvestingorg 1T contact@2degreesinvestingorg

This report has been producedin the frame of a partnership between the
2° Investinglnitiative and the UNEPInquiry into the Designof a Sustainable
FinancialSystem

o INquiry: Design of a
o Sustainable Financial System

Thelnquiryinto the Designof a Sustainabld-inanciaSystemhasbeeninitiated

by the United Nations EnvironmentProgrammeto advancepolicy options to

deliver a step changein the financial & & a (i &ff¢écih@nessin mobilizing
capital towards a greenand inclusiveeconomy¢ in 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 Outreachmahenauagha@uneporg
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