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World is in a race against climatbangewhich maybe the greatest threat thamankind
has evefaced. It doesot cause significarthreatonly tohumars, nature, antheglobe but
also to financial institutions arttie financial systemin recent yearssupervisorof credit
institutionsin Europe andther continents have highlighted the importance of identifying
and managing riskstemmingfrom climate change.

Risksrelated to climate changmn beboth physical risksandtransition risks.Transition

risks of climate change are relatedransitioring to a lowcabon economyThis involves
political decisions, changes in legal environment and adaption of new technologies. At the
same timestakeholdergxpectedcompaniedo act in more sustainable way and disclose
sufficient information abat their operations These drastic changaa the operating
environmentpose a direct risk to credit institutiobst credit institutions are alsexposed

to the riskghrough the companies they finance.

The aim of this study is to understantlich economic ectorspotentially have the highest
transition risk and to examine how exposed Finnish credit institutions are to these sectors
through loans grante&ector analysis can help credit institutions identify where the biggest
risks for the institution are and where to focus on risk management. In addition, sector
analysis is useful when access to client level information is limitked.results show that

credit institutions have significant exposuregtonomicsectors sensitive to transiti risks

of climate change. The resultswere compared withthose of selected Nordic credit
institutions and results showed that exposures are very similar
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Maailmalla on kaynnissa kilpajuoksu ilmastonmuutosta vastaan, ja ilmastonmuutos
saattaakin olla suurin uhkgnka ihmiskuntaon kohdannut. &etessaan ilmastonmuutos
aiheuttaa merkittavia riskeja inmisten, luonnon ja maapallon liga&#blaitoksille seka
talowsjarjestelmallemmeViime aikoinaluottolaitoksiavalvovat viranomaiset Euroopassa
seka muualla maailmassa owa korostaneetiimastonmuutokseen liittyvien riskien
tunnistamisen ja hallinnan tarkeytta.

IImastonmuutokseen liittyvat riskit voivat ollsekéafyysisia riskejaetta siirtymariskeja.
Siirtymariskit ovat riskeja, jotka liittyvéat siymaan kohti vahahiilisempaa taloutiéama
tarkoittaa merkittavidoliittisista paatoksista aiheutuvia muutoksia, uutta saantsgka
uusien teknologioiden kayttdonottoa. Samaan aiksidosryhmét edellyttavayhtioita
toimimaan yha vastuullisemmin ja julkistamaan yleison saatavilleriittavét tiedot
toiminnastaan Nama merkittdvat muutokset toimintaympéaristossa ludkiat
luottolaitoksille riskeja suoraan, ja niiden rahoittamien yhtididen kautta.

Taman yon tarkoituksena on tarkastellanille sektordle siirtymariskit paaasiassa
kohdistuvat,ja kuinka altistuneitasuomalaiset luottolaitokset ovatybéntamiensé lainojen
kautta naille sektoreille Sektorianalyysi voi auttaa luottolagita havaitsemaanmilla
sektoreilla suurimmat riskitovat ja mihin riskienhallinnan tulisi keskitty&Tieto on
hyodyllistaerityisestisilloin, kun yhtiokohtaisia tietojasiakkaistan rajoitetusti saatavilla.
Tulokset osoitvat, ettdluottolaitoket ovat merkittavasti altistuneita ilmastonmuutoksen
siirtymarisken kannalta merkittavillesektoreille. Tuloksia verrattiin mydsvalikoitujen
pohjoismaisten luottolaitosten tuloksiia tulokset olivat hyvin saman suuntaiset
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1. Introduction

Climate change hdsecome a defining factor for companiasd awareness around the topic

is changing rapidly, writes Larry Fink, CEO of Blackrock in his 2020 letter to C&tkhe
continues that every government, company, and shareholder must confront climate change
(Flink 2020).Climate change, often described as a trend toward higher average temperatures
and changein weather patterns and environmental events, will have severe ingracts
nature people,and societyln fact, it is not threat only to nature or to peoplgt, it isalsoa

threat to financial stability.While it is widely understood that warming thfe planet can

lead to severe economic and social consequences, the exact effects of tsisdkrdeng

term event are very difficult to estimate. (TCFD 2017

Climate change poses a great risk of negative impactompanies and causes a lot of
uncertainty in the businesg€xternal risk factorsaused by climate change increase the risks
of individual company.This will, in turn, increase the sks offinancial institutionsas their
financierandmay impact thdinancial sectoas a wholeAs awareness increases, financial
institutions are expected to monitor and mamasks related to climate changEinancial
supervisors angolicy makershave highlighted the importance of assessing climelsted
and environmentdinancial risksandsomelegislatorsalready expediinancial institutions
and other companids disclose the processes and figures related to the clielated risks
among other sustainabilielated informationit is common to think that climateslated
and environmental factoese only relevant in the medium and/or long term and do not pose
a risk in the short term. liact, they also creatmany risksalreadyon short termandbanks
needto quickly build capabilites to assess these risks on shmeglium,and long term

This studyaims to provide information about the rigksclimate chang& which the=innish

and Nordic banksr other credit institutionare exposed tand investigate howxposed
institutions are to the transition risks of climate changisks of climate change are
relatively newsubject,and banks do not necessarily have sufficient tools and understanding
in managng risks arising from climate change which makes it interestinglyallenging
subject of study.
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1.1.Theoretical background and motivation

Climaterelated and mvironmental risks are usually divided into two main categories.
Climate change from unabated Greenhouse Gas (GHG) is expected to have amimpact
weather conditios likely meaning higher frequency and intensity of extreme events. These
events are physical risks of climate chan@elropean Banking Authorit021). Physical

risks are often relatively easy to understand because they are concrets@siears storms

or droughtthat have a@irectimpacton assetspature and livesf people

Many organisations see that climate change might have an impact oriongut is not
necessarily relevant on short term. Physical risks are indeed likely to become more relevant
on longterm, but the potential impacts of climate change are not only physical. (TCFD
2017) In 2015 nearly 200 countries agreedParis Agreema to reduce their greenhouse

gas emissions (United Nations Climate Changegnsition to a lowcarbon economy and
reduction of greenhouse gas emissions can mean major changes to the current economic
system and old practice§ransition to a lowcarbon eonomy requires forexample
introducing new technologies and implementing new la@isanges create significant
transition risks on many sectors but also create opportunities for organisations who focus on
innovations and understand the climate change rigigand adaption solution§ransition

risks can materialisalso on short term if a shift to leearbon economy is rapidransition

poses many types of financial risks to comparsshey may need tanvest on new
technologies, their governee expensemay increase and shifts in consumer behaviour may
have an impaabn the revenues. It isommonlyrecognizedhat atransition to lowcarbon
economy involves significant risks to differegtorsandbanks need to be able to take these

risks into account when they evalugéteir direct risks anthe risksof their clientele.

Approaches and methodologies to evaluatesitin risks are on early phase and there are
not established processes to quantify these riBks.aim of this study is to provide insight

to the drivers of the transition risks and ways that these risks can materialise to a credit
institution. In thisstudy sector approach developed by Battiston e{2017)is used to
identify most relevansectors of economic activities where transition risksltiehe study

the exposure of Finnish banks to transition risks through most relevant sectors is analysed

and it is compared to the exposure of Swedish and Danish banks to understand if there are
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certain sectors that are the most significant source of transition riskdeethieinstitutions

in Finland as well as in Sweden and in Denmark.

1.2.Researclobjectvesand goals

After householdsnonfinancial corporations are the most significant counterparty for
Finnishcredit institutionsandhencearea significant source of financial rigkr the credit
institutons The goal of this masterds t lrediti s i
institutionsare to the transition risks of climate change through theisslgaantedo non
financial corporationsThis study defiesthe most relevant sectors from climateange
transition risk perspectivdhe results of this thesis should give an insight to the transition
risk relevant sectors and how much loan Finnish banks have issued to these Restots
shouldalso give information about thexposureof Finnish baks tosectors sensitive to
transition risks compared to te&posuresf Swedish and Danish banki3redit institutiors,
which canbe either deposit ban& or financing institutios, are commonly referretb as
banks. In this thesishet e r ms 0 t U ¢ daiodid b & made tss@d interchangeably to

refer to all deposit banks and financing institutions that are subject of this study.

The reason t@xamine the exposure of banks to transition risks of climate change is that
there is very limitegamount of quantifiechformation available about tleimaterisks banks

are exposed tAAt the same time supervisarsnsider risks stemming from climate oge

will be one of the main challenges for banks on the yearsto gme. opean Centr a
Banking Supervision hadsoidentified climaterelated and environmental risks as a one of

its supervisory priorities for 2022024 In the future this informadn likely plays increasing

role also for investors and other stakehold€smmon view is that climate change poses

risks to banksxow and especially in the fututeut with information available it is very
challenging to state hoexposed banks are to #eerisks This study aims to contribute to

filling the gg by providing empirical evidence on exposures of Finnish and Noreldtit

institutions
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1.3.Research methods and data

The methodology of this sty consists of both theoretical and empirical approaches.
Theoretical approach introduces th@nsition risks of climate change apdssible impacts

for banksrelying on existing information frorthe literature.In the empirical part othe

study, it is analysed how exposed Finnishedit institutionsare to the transition risks of
climate change through eéhloansissued.The climate change transition risk exposure
assessment is done using The Climate Policy Relevant Sectors classification developed by
Battiston et al(2017). That classification has been used as a framework to define what
economic activities are associateih transition risk of climate change.

To understand how exposed banks are to these saamifsthere are differences between
banks and between countrigsalitative quantification analysis done.In the study it is
analysechow much moneyach Fimish bankhave issuedo the sectors sensitive to the
climate changeExposures of Finnish banks are atemmpared with exposures of selected
Nordic banks to understand if there are special features in Finland or if there are similar
exposures irthe Nordic countries.The data used in this study dsllecteddirectly from

official financial reportsbanks are obligatetb publish or fromreports published by
European Central Bankihese sources can be considered reliable samae banks are

obligated to pulish reports in standardizédrmatthe data in the study ialsocomparable

1.4.Research structure

This study is structured into seven main chaptBne first chapter providdsckground and
motivation for the studyit also introduces the research objectives, goashodsand data.

The second chapter of this studgtroducesthe common risk drivers associated with
transition toalow-carbon economylhe aim otthe chapteis toexplain whatransition risks

are ad demonstrate howransition can turn into risk®r companiesn several wag. The
chapteralso considers special features related to transition risks in Firllaride third
chaoter financial risk categasfor financial institutionsre introduced ahchapter explains

how transition risks can become a financial risk to a bank through traditional risk categories.

This chapter also takes a noteddit institutionstools to manageansitionrisksof climate
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change Data collection andesearch metlth as well as thecontext of the study are
presented in chapter fouChapter five presents the results first for Finnish banks followed
by results compared witthe results of other Nordic banks the scope of the study
Discussion on results as well i limitationsand future research areas are in chapter six.
Chapter svenconcludes the study and the results.
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2. Transition risksof climate change

Climate change means lotgrm changes in temperatures and weather pat@linsate has
changed manyimes in historyand can change for many different reasd&ight now, the

climate is changing quite rapidly and this time the main driver for the change are human
activities. Using fossil fuels has increased the levels of carbon diokidg @nd other
greenhouse gases in the atmosph&eeenhouse gases prevent s
space and this causes raising temperatures. (United NatWat is Climate Change

Global warming reached 1°C compared to préndustrial level in 2019 and warming is
expected to continue (Europe@ommission- Climate Change The rising temperatures
increaseuncertainty and bring a lot of new kind of risks associated with the rising
temperatures. Climatelatedrisks become higher alreagshen theglobal warmingreach

15 °Chbutif warming cannot be limited td.5 °Crisksbecome significantly highem.here

is a significant difference witpredicted risks a1.5 °C warming and 2.0C warmingso

limiting the global warmingo alsolimit the risks would bevery important.To limit the

climate change and its negative impacts fundamental system transition is needed. (IPCC
2018) Different countries, political parties and people have different viawhaw the
transitionwill happen and what are the right actidmsg, in any casesubstantial changes are

required to mitigate and adapt to climate change.

Climate change is expected to have an impaeteather conditions likely meaning higher
frequency and intensity of extreme events. These events are physical risks of climate change.
Physical risks are further categorised as acute and chronic risks. The definition of risks might
slightly vary but usudy at least floods, wildfires and storms including hurricanes and
typhoons are seen as acute physical n§kfimate changel heseeventsaarenormalweather
appearancedyut the frequency and intensity of these events is expectatiase when
climatechangeproceedsChronic physical risks include at least sea level rise, water stress
and heat stress. (European Banking Authority 2021). Physical risks are often relatively easy
to understand because they can have a direct physical impact for exarigu®ries other

physicalresourcespr humarlives.



15

To avoidor decreasphysical damageand all consequencassociated with physicalrents

of climate changeeduction of greenhouse gamissions is required. Thigould meana

shift toalow-carbon economyMany industrial sectors are highly dependent on fossil fuels
anda transition to a lowcarbon economy and reduction of greenhouse gas emissions can
mean major changes to the current economic systemcament practices Transition
requires for examplevestments tmew technologies arithplementation ohew lawsThis

brings new kind of uncertainty to the companies and actions to mitigate and adapt to climate
changas likely to create significant transition risk on many sectors. At the saregt can

create opportunities farew business models and early adapterbexg is likely increasing
demand fomewtechnologies and servicess the &tionsto mitigate and adapt to climate
changamay have a negative impawi certain sectors and businesiésings alsaconomic
damageshatwill translate into financial risks which can have harmful effect§ireancial

markets.

Transition to lowcarbon economy puts companies to challenging posttiey;need to bear
with new kind of uncertainty. It is unclear when and how the transitiirheppen, what

are the costandwhat is the best game plan to surwivith new expectations and regulation.
However, it seems clear that some sort of transitiorhaplpenand it will require extensive
changes and depending on the nature of these ebadingy may pose variation of different
kind of risks to the organisationgPCC 2020) As an example, Meinshausen et(2009)
explored that cumulativ€ O, emissions from fossil sources and land use should not exceed
1 000 GtCOy to limit the probability of exceeding € to 25%. However, the known fossil
fuel reserves contain around three times n@@ emissions and using all these reserves
would lead to gnificantly exceeding the emission limits of keeping the warming below 2
°C. To keep the global warming below Z these reserves cannot be used meaning
significant shift on energy sector and significant losses for companies owning these reserves.
Someother physical assetsay alsdosepart of their value as a result of actions to limit the
climatechangeand this cammpact to market valuation of companies owning these physical
assets.If climate policies are notmplemented in credible, stable way and if market
participants cannainticipate the effects of mitigation policiégan lead to systeimrisk on

interconnected financialector. (Battiston et a2017)

Risks related to climate change have been a tbpidaect latelyin companies and on

financial sectoas the understanding around the tapiterges.Launching of Taskforce on
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Climaterelated Financial Disclosure (TCFD) in 2017 has increased the awareness of risks
related to climate and environment and uplifted the standards for reporting the risks. TCFD
framework does not only propose to report physical impacts of climate etnglso
highlightsthe importance of assessimganagingand reporting theisks associated with a
transition to a lowcarbon economy. (Zhang 202Regulators and supervisors haalso
realisedthe emergingrisks associated with climate change andeetations towards
financial institutiondo manage and report these risks increasinglobally. For example,
EuropeanCe nt r all Banko6s Btataeskthanrigks Sammieg from <limate
change will be one of the main challenges for banks onahesyto come. Supervisbas
identified climaterelated and environmental risks as a one of its supervisory priorities for
20222024. (European CentBAnk 202R)Eur opean Centr al Bankos
alsosets a wide range efkpectations for banks in its supervisamd banks are expected to
monitor andmanagehese risksn sufficient way. ltis clearthatthe supervisor in Europe is
nottakingthe subjectightly which also highlightshe importance of the topic.

As discussedenvironmental risks cape either physical risks or transition riskiowever,

it is not cleamwhich one of theses the mostsever source of financial risk the futureand

how materialthe risks actually arés figurel shows, physical riskand transition risks are
highly dependengnd, in some scenaridsadeoffs. Figure shows that in orderly transition

the impacts of both, physical risks and transition risktlaeesmallest. If climate goals are
metin disorderly way, are impacts transition risks higher but since goals are met it limits
the impact of physical risks. In the hot house world impact of transition risks are small since
transition is not done, but as a tramfé the impactof physical rgks are significantn too

little, too late scenaricesources are used to do the transition but since climate goals are not

met, the impact gbhysical risks is also significant.
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Figure 1. Climate risk scenariosSpurce:Network for Greening the Financial system,

Comprehensive report 2019)

Environmental risks can materialise to financial institutions through many risk channels and
deperling on the future development, thesight and significancef risks arising from
transition to lowcarbon economy and from physical impacts of climate chanigeary.

What is clear is that future developmeort constantly warming earth creates a lot of

uncertainty to financial sectandfinancialinstitutionsmustdigestthe consequences.

2.1. Transition risk drivers

The reduction ofjfreenhousgas emissions araitransition toalow-carbon economy likely
requires extensive policy, legal, technology and market chaimpestransition will shift
existing norms and standards creating increased uncertainty and sripaihesson

different sectors igountlessvays Some sectors aespeciallyulnerableto transition risks
of climate changeTCFD (2017) identifies four types of transition hazafse European
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Commission(2019)identifies same risk categories in their own guidelines but fudikiete
them into fiverisk drivers.Thedrivershavebeenpresented here following tlivisionused

by The European Commission

2.1.1.Policy risks

Policy changes are probably among the most efficient ways to iropatimate change.
Countries have set emission reduction targets and a growaatigjan of countries have set
a netzero target for greenhouse gas emissions. (United Natibhe¥etargets cannot be
metwithout drastic changes in current practiaad policy actionare a key driver to enable
thesechangesThese policy actions can either seek to limit the negative effects of climate
change or to promote adaptimtlimate change. The decisions can be relsténl example
implementing carboipricing mechanisms, promoting enerfgfficiency solutions, or
shifting energy use from fossil fuel sources toward lower emission sofc@sD 2017)
These desions may increase the operating expeasédsreducearnings of the companies.
For examplehigher tax on GHG emissions have a direct impactasts The increased
price ofthefossil fuelsdoes not only impaain companies owning the fossil fuel assets but
also to the companies highly dependent on fossil fifetse highCO, emissions and fossil
fuel dependency have an impact or possible impact on garind profitabilityit can
impactto access and cost of fundingiso, requirementsr limitations to land use practices
are an example golicy risks. (European Commission 201Ripnitations can reduce the

value of the land or even makevilueless from commercial perspective.

The actuafinancial impacts of the policy changdspend on the timing and nature of the
changes, as well asiquecharacteristics abusinesse§TCFD 2017).Policy changes can
have a big impaabn the whole economisystem, especially if the decisions are made in
uncontrollable waysAn abrupt tansition fromfossil fuelscould lead to i[gher energy prices
andthis could impacalsoto the investmestto non-energy companiesf higherprices shift

to consumer pricethat canhave an impact on consumasnsumptiorresulting negative
impact on economic growtfDe Nederlandsche Bank 2Q)The total impact of these type

of changes is hard to predlotit it is important to understand that these changes likely have

an impact on whole society, not just single companies operating on GHG inteasives.
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2.1.2.Legal risks

The number of climateelatedlitigation cases has increasghbbally, and it looks like the
trend continues also in the futuléspecially during the last feyears,the number ofuch
litigation cases has increas€8etzer and Higham 2022Nhile many of the cases are filed
againstgovernments, the analysis confirms that climate change litigatzoms are filed
alsoagainst diverse range of corporate actdlge case against the company might be filed

if the company for example fails to disclasaterial financial risks related to environmental
mattersor does not migjate impacts of climate change in sufficient way (TCFD 2017).
While majority of the cases irD21 were filed against fossil fuel companies, more than half
of the cases were filed against the companies on other s&figy.of Higham and Kerry
(2022) showed thathere were several cases against companies operating in food and
agriculture, transpayrplastic,and financeas well.While the future is hard to predict Setzer
and Higham suggest that théher high emitting sectors such as heduyy industry (e.g.

steel and cement), textiles, shipping and aviation might follow in litigation cases after

agriculture.

For a financial institutiorthe legal riskcould materialise in twavays, the cases against
companies they have financed can ultimately have an ingratihancial stability and
performance of the comparsither because of increased litigatiaccosts or because of
reputational impacts having negative impactiemand of the companyhis can impact to
the creditworthiness of the company and its abilitmwémage its liabilitiedt is also possible
that case is filed directly against the finesicompany Reputational risks anidnpact are

further discussed in 2.1.5.

2.1.3.Technology risks

In general, technology is an important driver of economic changehvisusthattransition

to a lowcarbon economic systemmannot be reachedwithout technological changes
improvementsand innovationg~or example, we need technologies that save energy or low
carbon transportation options. The risk for the companies is that their business might be built

on existing technology that become sigeeled or the energy source they use becomes more
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expensive. (Bank for International Settlements 2081 general changesn technology

mean that companies need to invMesbhew technologies to be able to remain competitive
since new technology displacedd systems The direction and timing of technology
development isstill unclearcreating alot of uncertaintyin assessing technology risks.
(TCFD 2017). For example, it is possible that forerunners invest in new technology too early
on and it either agevery quickly or is expensive to use very early on. On the b,
forerunners might have significant competitive advantage compared to their competitors.
Rapid technicathanges are a necesdity transition to lowcarbon economy to happént

how and when they will happen is unclear. Thisreaseshe uncertainty of the companies
which likely increases the riskassociated with the&ompany.For many companies,
technology is in the core of thdiusinessand it is possible that not all the compameake

right decisions when predicting the evolutidrhis certainly poses a risk also for their

financier.

2.1.4 Market risks

Market risks arise from thehangs in supply and demanals climaterelated risks and
opportunities arecreasinglyconsidered on different forum€limate change can affeitte
markets in countless ways and impacts are very complex and challenging tolarstlist
expected that for example consumer preferemiiéshangevhich can meamowerdemand

for certan busnessesThis might lead to writedownsfor companies whdail to shift their
business model to meet the changed needs of consunig@so possible that the cosfs o
raw materials increase in tlieture, and it becomes more difficult to predictetierergy
prices. Increased production costs antput requirements (e.giaste treatment) can have
a significant impacbn companiesAlso, the value of the assets the company holds can
change significantly due market changesr examplethe value oflands and properties
securities and fossfliel reservexan change rapidly if big shifts happen on the markets.
(TCFD 2017)

The general uncertainty related tioe climate change puts markets to the challenging
position and usually uncertainfyas a negativeffect to the business in gener@ompanies
need to bdélexible and be able to respond to the market st@fisnate change does not have

similar impacts to all businesses and other sectors are more vulnerable to the impacts than
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the otherslt can behard to predict who will suffer from market risks and what companies
are capable to find ways toavigate in chaging market environment. This makes it
challenging also for the financial institutions to predict these rssociated with their

clients.

2.1.5.Reputational risks

Climate change is veryopical subject,and many counterparties follow closely how
companiesmpactontheclimate change as well assir mitigating actionsThe whole sector
or a single compangan be stigmatized for their negative climate impa&t®ther raising
concern iggreenwashingvhere companypverstates or lies abotlte actionstakento protect
the environmenor to be sustainable and responsildMdegative reputation can have a lot of
potential impact to the company. It can reduce the demand for preduadtservices due to
shift in consumer preferences. It can addfect for example tdhe capital availabilityor
have a negative impachaevorkforce since company is not seeraasattractive employee.
(TCFD 2017)

Climaterelated risks are also relatively new subject for the compariesh canchallenge

the management of such riskehereis not necessarily enough trained workforce to manage
the matter which can increase the risk of mistakes and lack of knowledge candead to
accidental greenwashin§till a goodreputation is &ey instrunent for any company and
business and companies shontit underestimate the impacts of reputation, especially of

ruined one.

2.2.Transition risks in Finland

The global warming has been and is expected &irbagest in the ArcticThewarming in
the whole aga of Finlands alsoexpectedo be higher thamthe averagevarming of the
globe (limatieteenlaitog Extreme weather events will increaskso in Finland, buthe
impacts of the events will not likely be as severe as on many other Bogasxample,
change<aused by climate changeo n 6 t mhbke kvimd ity Finland impossibléut in
some other countrighatmight be the casa the future Somemeteorologicaphenomena
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arestill expectedo increasalsoin Finland.Especially urban, river and stal floodsmight
increasen certain areadt.is also expected that the probabilifyextreme heat and droughts
increaseseading for example tmcreasing forest fire@/altioneuvosto 2022 1t is clear that

in the futureclimate change has physical pacts also in Finlandbut it is possible that
economic impacts are not material in Finlaftde economy wide stress test of European
Central Bank(ECB) (2021b)showed that thehare of firms exposed to physical risk in
Finland was close to 0 percent ahé sharavas the lowesamong theEuropean countries

involved in stress testing.

Physical risks are often very locatispecific,and it is easy to understand that the physica
risks of climate change are different in Finlahdn they are on areas below sea level or on
areas that already suffer froextreme droughter storms.With transition risks it is not as
straightforward.The stress tesdf ECB also showd that in Finland transition risks for
companiesre lowcomparedo companies operating otherEuropearcountries However,

it was estimated that around 23 percent of firms in Finlanstgéireubject to transition risks.
This highlights that even if transition risks Finland are modestomparedo many other
countries, they are not irrelevaits discussectarlierin this chapter, transition risks can
materialise througmany channels and there is a signifiaamtertainty related to transition
risks. Since impact®of the transitionare very hard to predicthey should be thoroughly

considered also in the countries like Finland

Finland has been one of the forerunners in climate change mitigation and has set ambitious
climate targetsin July 2022 new Climat€hange Act entered into force aRthland set
objective tobe carbomeutral in 2035 and to reduce emissions by at 8@t to 2050
compared to the levels in 1990ew Climate Change Act do noonsider individuasectors

or specific actions for emissiogaduction but the Actlaysdown provisions on four climate
change policy planghere the measuresieduce greenhouse gas emissions are introduced.
(Ymparistoministeri¢ 2022.) It islear thaiambitious plans requirgignificant reduction of
emissionaswell as absorbing carbdrom the ai. This means that changesn beexpected

not only on energy sector butagriculture and forestrypanufacturingandtransportation

for exampleNowadaysmany companies are vegjobal,andthey are impacted kyolitical
decisions made in other countries. Same applies tdraaikition risk drivers. Many
companies are operating globathyeaningthat legal risks, technology risks, market risks

and reputational risks can arise from outside of Finland. In that sense itteeszmme extent
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pointless to evaluate the transition rigkdy in Finland.At the same time companies have
very different presnce in different countries arithancial institutions need to be able to

thoroughlyevaluate the transition riskise institution and itslients areexposed to.
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3. Transition risls for creditinstitutions

Climaterelated and environmentdike other ESGEnvironmentalSocial andGovernance)

risks as welljnclude fundamental uncertaingnd credit institutions should use sufficient
measurement methodologigscapturethe relevantisk factorsto be able taleal withthe
uncertainty. (The European BangiAuthority 2021.)With no doubt, this is a challenging
task,andthese methodologies are currently being developed by credit institutions. There is
a lot of guidance from authorities but there are not clear answestadlisheanodels and
methodologies to useuropean Central Barflasfor examplepublished a Guide arlimate
related and environmental risks in November 202¢he guide ECB set out 13 supervisory
expectations for institution®lated to management of these risksNovember 2021 ECB
published a reporiiThe State of Climate andEnvironmentalRisk Mangement in the
BankingSectoib where ECB reports that none of the institutions in its supervision are close
to fully align their practices wh the supervisory expectations. This shows ithiggration

of climaterelated and environmental risks irstbateges and risk management is not an easy
task for institutionsHowever, the importance is widetgcognizedand it is important to
understand how these risks derpact on credit institutiondn this chapter it is discussed
how these risks arising fromiiwlate change can materialize thecredit institutions Risks

are recognized antfedit insttutionsare expected to adequately identify as well as manage
these risks in the future. This chapter also discresdit institutionscapabilitiesand tools to

manage these risks.

3.1.Financial risk categories

The consensus is that environmental risks can cause many types of financial risks to credit
institutions. Usually, financial risks can materialise for the credit institution through different
risk categories. The current view is that environmental rigksiar a new risk category for
banks but can have an impawt existing financial risk categorie3he traditional risk
categories for financial institution are credit risk, market risk, operatenmdlreputational

risk as well adiquidity and funding rik. Figure2 below shows how environmental risks can
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materialise for the bank through many transmission cannels. In the future banks need to have

a deep understanding of these pathways in order to manage these new riskslpdemuate

Transmission channels Financial risks

Riskdrivers

Environmental Lower profitability Credit risk
Physical Lower real estate value Market risk

1 Acute

T Chronic Lower household wealth Operational risk
Transition Lowerasset performance

Liquidity and funding risk

1 Policy changes
9 Technological Increased cost of

changes compliance
1 Behavioural

Reputational risk

changes Increasedegal cost

Figure2. Summary of environmental risk drivers, transmission channels and financial risk

categories$ource:European Banking Authority 2021)

In supervisory expectationd &uropean Central Bank (2020) ECB expects institution to
incorporate climateelated and enkonmental risks as drivers of existing risk categories.
Also, many other authorities or supervisaspectsimilar approach from regulated or
supervised organizations (see for example The New York State Department of Financial

Services 2020 dBaFin- Feceral Financial Supervisory Authority 2020).

These requirements mean that credit institutions negsttmnize how climateeclated and
environmental mattsrreally turn intopotential risks with financial impadtVvhile transition

risks of climate change faredit institution can be direct risks such as legal cases against
the company, are risks related to the clients a great source of risk for the credit institution.
Risks associated with clients can materialise in many ways and risks are different on
different sectors and on different geographical areas. Credit institutions need to be able to

identify these risks and manage thienmanage their own risks as a credit institution.
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3.1.1. Credit risk

The credit risk is well recognized and thoroughly monitored faskcredit institutions.
Accurate management of credit risk is a key matter for chestitutions. Credit risks may
materializeif borrower fails to repay the loan or meet other terms of the contract. The
traditional assessing of credit risks has rehedvily on historical data, but climatelated

and environmental risks are future riskat develomver time and historical data is not very
useful to measurtheserisks (Risk.Net 2021). Climateelated and environmental factors
can have impaain nomal credit parameters and to quantify the impact of climsltded

and environmental factors credit institutions should be able to evaluate how theyaompact
probability of default (PDs) and loss given default (LGDSs).

The probability of default depends tlowthe transition to a lovearbon economy will be
done.In the economywide stress test of European Central Bank (Bp®iree alternative
scenarios were used with different levels of transition risk and physical risk. In thmabest
scenario or ordéy transition scenario costs stemming from transition and physical risks are
comparatively limited. In a hot house world scenario actions to limit climate change do not
happen which means that costs associated with transition are very limited but etsts rel

to physical events of climate change are extremely high. In between these scenarios there is
disorderly transition scenario where implementation of actions to limit climate change is
delayed, hence transition risks and associated costs are signiBesmatuse mitigation
started too late this scenario also includes greater physical risks than in orderly transition.
The stress test shows that in the long run there are clear economic benefits in an orderly
transition. In a hot house world scenario andeahayedtransition scenario the probability

of default in loan portfolio increases significantly. The test shows that in delayed scenario,
where transition costs are particularly significant, median loan portfolio probability of
default would have increaed to 3% in late 2030s compared to the baseline (orderly
transition).The challenge is thatt this poiniall scenarios are possible arrédit institutions

need to take all the presented scenarios into account.

The impact of climatelange can also have an impact on the loss given defacieait
institution® c or por at eThdrieka can rpateralizé thrbughamicro channel which
means derease of the value of physical collatefde macro channel considered the impact

of macrofinancial shocksdcusing especially changes GDP (gross domestic produthiat
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can stem from transition risks or physical risks. (European Central Bank.p02transition

risks they are related to identified risk channels such as changeslaticegar technology

that can result significant impact on economy and in particular, value of some financial
assets. The potential impadrom transitionto financial systenare greatest in scenarios
with significant uncertainty, for example when redir@c of capital and policy measures
occurs in an unexpected or otherwise disorderly way. (Network for Greening the Financial
system 2019.)

3.1.2. Market risk

Market risk is also well recognized in credit institutions like all the other prudential risk
categoris. Market risk refers to risk of losses arising from unfavorable movements in market
prices. Market risks can materialize from
commodity and foreign exchange risk positions. (The European Banking Authdsrket,
counterparty and CVA riskIn the context of sustainability risks market risk can materialize

if market sentiment changes in a way that it leads to declines in value for companies
operating on certain sectors or in general in unsustainalgleRiveancial instruments issued

by issuer who neglect environmental matters or do not recognize risks arising from
environmental matters can be at higher risk. However, it is very challenging to understand

how climaterelated and environmental risks impaaithe value of financial instruments.

For credit institutions it is still important to assess and evaluate risks of losses or increased
volatility. Most banks do not manage market risks arising from cliredsted and
environmental matters, but somenka have processes in place to limit the risk. They have
integrated climateelated risks into sector policies and have limited exposures towards
sectors that are considered to have significant market risk. (European Central Bank 2021c.)
It is possible forexample to recognize sectors that are not sustainable from environmental
perspective or are lacking an adaptation policy. Price of instruments issued by such issuers
will likely be more affected by transition actions such as policy changes. (The European
Banking Authority 2021.)This highlights the importance of understanding what are the
sectors that are sensitive from climate risk perspective and setting internally agreed limits to
exposures is a noteworthy approach to limit the risl@vever,in the fuure also more

sophisticated methods to limit the risk are needed.
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3.1.3.0Operational and reputational risk

Institutiond activities or lack dthereof can drive operational risks and reputational risks.
Operational risks are risks of los$esn external events or from inadequatéailed internal
processesyeople,or systems (The European Banking AuthorifPperational risk). From
operatiorl risk perspective the most obvious form of climagkated and environmental
risks are damages to physical assets but for credit institution thielaséd directly taheir
own operations is not as significant as it is for exanfiptecompanies relyig on their

factories or agricultursector

The Bank for International Settlemen®009) defines reputational risk as follows:
fiReputational risk can be defined as the risk arising from negative perception on the part of
customers, counterparties, shanelers, investors, deltiolders, market analysts, other
relevant parties or regulators that can aft
or establish new, business relationBohips
credit institdions the reputational risks of being involved in activities that are harmful for

the environment or are in other ways publicly controversial can pose a significant risk and
its impact can be very hard to predict. Scandizzo (2011) states that reputat@mik 6 S mo s
important asset artieasset that ithemost difficult to recover once it is lost and continues

t hat bankés reputation is so val uahldoe it
consideringhow topical issue environment and climateuge are, it truly seems that banks
cannot takelimaterelated and environmental reputational rigksseriously. It should also

be noted that besidéaving a negative impaoh the reputatiorbeing involved in harmful

or controversial activitiesan kad for example to legal claintisat are part of operational

risk. (The European Banking Authority 2021.)

According to European Central Bank (2021c) only few institutions have conducted a
thorough analysis on how climatelated and environmental mattesuld have an impact

on reputation but increasing reputational risk is recognized among banks. Some institutions
have also acknowledged that growing focus on climate matters such as pollutions of financed
businesses is not only causing reputational riskléads to secontbund risks such as
withdrawal of funds or reduced client loyalty. This highlights how complex reputational
matters are and how faeaching impact they can have. Once reputation is ruined it can be

very hard to get back which makes itndarous risk for theredit institutions Bank of
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England(2022) states that some of thestitutionshave committed to help their clients t
navigate the transition by offering green products and by educating th&in @an help

alsobanks to manage their reputational risk arising from clients.

3.1.4.Liquidity and funding risk

The European Bank Authorityds survey on
showed that banks recognize ESG factors as drivers of prudential risks ik editegories
except in liquidity riskln 2021 European Cémal Bank reported that most institutions have

not even started integrating climatdated and environmentaisks into their liquidity
management frameworks and only 1h#ve assessed potentialliverabilities related to
these events. (European Central Bank 2DAven if liquidity risk does not seem to be well
recognized among banks it should still be taken into consideration. European Bank Authority
(2021) highlights that ESG factors and riglks have an impact on liquidity on shahd

mediumterm and on fundingfanstitutions on shortmedium and longterm.

Climaterelatedfactors can have an impamt the value of the assetis well asiquidity of

the asset. For exampléecan be expded that liquidity of instruments associated with high
carbon industries can decrease when investors expect transition-¢adosn economy to
increase risks on certain sectdtéimaterelated events that are not directly targeted to the
credit instituton can also have a significant impamst the credit institutionif they have a
significant market impact. Environmental crisis on certain geographical area can trigger a
run on the bank stressing the liquidity of the bank. As a reseltit institution nght have

to sell assets on short term to cover the outfloBas~{n Federal Financial Supervisory
Authority 2020).Climaterelated and environmental events could cause net cash outflows or
have an impactroliquidity buffers and credit institutions should be able to take these into

consideration in their risk managemé@auropean Central Bank 2020).

Climaterelatedfactors can affect the availability of fundirgwell as the stability of the
fundingand fa example increase the costs of fundifilge funding risk arising froralimate

and otheESG factors is recognizeéd have a possible influence on shomedium, and

long term.The reputational disruption events that can be linked to ESG matters have a

potential impacbn the funding of institutions. (The European Banking Authority 2021.)
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32Cr edi t | toddsttoimanageitransit®rorisks

Credit institutionsare expected to have tools in place to assess the financial impact of
climaterelated and envinmental risks as well as other ESG rigksthere are notetwell-
establishedmethodologiesor indicators to assess these risks many institutions have
developed inhouse practices to assess these @skeently the practices teeduce these
risks are Bterogenous and vary across institutigasiropean Banking Authority 2021n

the European Union the European Central Bank has publishedeaset of supervisory
expectations relating to risk management and disclosure of climekated and
environmental risks(European Central Bank 2020t expects banks to comply with
expectations and has also set strict deadlines to meet Baamks still have a long way to

go and in Novmber 2022 European CentBdnk stated thdianks are lacking sophisticated
methodologies and granular information on clirr@ated and information riskké.was also
stated thabanks underestimate these risks 8680 of banks havblind spots identifyng

the risks (European Central Bank 202221t is clear that at least in Europe the supervisor is

really pushing the change and hashégh standards for banks to meet.

There are many ways to managanaterelated and environmental risks and the risk
management can be done on many levels. It can be done on clienbtevetjion levebr

on sector level for example. Banks also have many tools they may use to manage the risks.
For example, iphysical risks or transition risks of climate change arergbgan the process

of loan origination it can have an impaah the pricing Banks can also set strategic
objectives or limis and for example limit their exposuwa certain economic activities or
sectors to limit the riskThe value of client engagemeaiso should not be underestimated
Many of the climate targetelevant for banks are in connection with their clients and can
only be met if banks and clienigrk in ccoperationBanks can for example offer loan with
better terms to projects thaprove green transition. As the part of sustaingltgects in

their portfolio increases, they do not only advance the green transition but also decrease their

own risks.

There are manways toidentify and manage risks associated with climate chang®but
some time banks also need to be able to déhal number of challengeS’he Europan
Banking Authority (202) identifies six key issues in their report on management and

supervisiorof ESG risks for credit institutions and investment fird&ssthe timing and effect
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of policy actions and other transition driversvey hard to predict, theVel of uncertainty

is one of the challenges credit institutions are faciAdso, insufficient data and
methodological constrains are identified as issilese the tog is very new and there are
not established approaches nor relevant and reliable Atga, time-horizon mismatch
causes issues since transitiomatlow-carbon economy likely happs gradually ovethe
next 30 years wheplanning horzon and traditional risk managemeirheline of credit
institutions are much shorterAs discussed earlier in this chaptetimaterelated and
environmental risks campact any of the financial riskategories which means that they
can impact in multiplevays from lower credit ratingot higher credit losses or capital
outflows. In the same reporthe European Bankingduthority also poirg out the non
linearity ofenvironmental risks. They caause complex chainaetions and cascade effects
creating very unpredictable operating environment from economic, segiatpnmental,
and geopolitical perspectivelNEP Finance initiative highlightdhe challengeselated to

the identification of trangon risks. Transition risks vary across sectavlich can make
general economyide scenario analysis very insufficidiot measure these risKs is also
important thatredit institutiondailor transition risk assessment to meet the needs of their
ownorganization and busines®del and a generic transition risk analysis likely do not lead
to sufficient results. (UNEP Finance Initiativ®liver Wyman)

In addition tomeasuring and managing climatdated and environmental risks banks are

also expectedo disclose sufficient informationEuropean Central Bank has also set
expectations for banks related to disclos
profiles. European Central Bai®022h reports that none of thestitutionsin the scope of

their supervisoryassessmendlisclose all the basic informatioon climaterelated and
environment al ri sks t oThaslsiikglyat leastpdrtiallnked 6 s e >
to counterpartiesnstitutionsoperate with. Majority of the companies do not disclose how
sensitive they ar® transition risks of climate change or even crucial parameters such as
causedemissionor used energthusit is very complicated for banks to evaluate the risks

they are exposed through theounterpartiesWhile more disclosing requirementare
introduced banks may rely on general level approaches at least as a part of the judgement
also in the futurelt will be tricky for some time taget exact datandin such casethe

sectoral analysi may provide a good higkvel overview of how exposed banks are to

transition risks of climate change.
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4. Dataand esearch method

Based on theoretical rewiecarried out in previous chaptedteere is a clear need foredit
institutionsto identify, measw, manage and monitor risks associated with climate change.
Also, stakeholdersuch as investorseed information about the risks associated wriéulit
institutions Climate change is still relatilyenew topic fromrisk management perspective
and there i@ not established methodologies to measure.rislks, credit institutionfhave

not been obligated to disclog@ect informationon how exposed they are tioe risks of
climate changer-or thisreasonthis studyexplores how taxonomy introduced Bgttiston

et al (2017)can be used to analyssposures of Finnish banks the transition risks of
climate changeThis chaptemtroduces the method of gmical part of the study including
the context of the studyesearch methestndthe data Furthermore, this chapter explains

how sectors sensitivte thetransition risks of climate change are chosen.

4.1.Thecontext of the study

Thelevel of transition riskis highly dependent on many things as previously discussed
this paperAmong other factors, sectors play a key role in transitiorsrikkis clear that
some sectors are much more vulnerabléhéorisks of transition to lowwarbon economy.
The main transition risk drivers are described in the chapter 2 ofsthdy.Naturally
different companies haveffirent resilience, some companies are more prepared than the
others and some companies might even have a competitive advahi@gthe operating
environmentthangesAlso, other factors such as geographicaldtion plag a significant
role. Still, on sector level it is possible to recogniztere changes in carbon prices,
technology and regulatioare likely tohave the biggest impadEompanies operating on
sectorsthat are the most vulnerable to changes might also thesgreatest risk tdhe
institutions granting loans thosecompaniesBanks have identified many ways to manage
risks associated with climate changad are expanding their expertise on this fedldhe
time. Sector analysis can be one of the ways¢ognize their exposures and vulnerabilities
and provide valuable insight to possible transition risks on high l@Vel. aim ofthe

empirical part of thistudy is to understand what sectorsrapet sensitive to the transition
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risks of climate changend howrelevant these sectors are Fannishcredit institutionsThe
study explorehow exposedrinnishcredit institutionsare to these sectattsrough theitoan
portfolio. The goal of the study i® alsomeasurdhe total exposure & single banko all
sectors that are most sensitive to the transition risks of climate casngdl aso measure
the exposurgo all sectors sensitive to transition risks. this analysis the aim is to
understandwhether some credit institutions bear significantly bigger transition risk
compared to otherlin this study it isalsoanalysedf there are clear concentration on certain
climate sensitive sectoanong Finniskeredit institutions To get further insight to the topic
the results are compared with results from selebtetks from Sweden and Denmddk

understand if there are diffamces in Nordic countries.

4.2.Research method

The climate change transition risk exposure assessia@ane usinglhe Climate Policy
Relevant Sectorslassification developed by Battiston et(@017).That classification has
been used asfeamework to @fine what economic activitieme associated with transition
risk of climate changeEconomic sctors subject to transition risks of climate change are
divided into two groups in this study. There are sectors that are definedthe st
vulnerable tadhe impacts of transition to loearbon economy argroup ofsectors that are
considered relevant but not necessarily involve as significant riskbstsvulnerable sectors.
The study was carried out by first analysing how exposed each Foreiih insttution is

to the economic sectors that are considered most vuleefdtdr that it was analysed how
exposed Finniskredit institutionsare to all economic sectors that are defined as relevant.
In the second phase of the study exposurésmfishcredit institutionsare compared with
exposures of selected Nordiedit institutiongo understand if there are special features in

Finland or if there are similar exposureghe Nordic countries.

The data used in this study mumericaluantitative dataOften when data is quantitative
the study is also quantitative and that seems to be the common apprteditenature as
well. However, n order for research to bguantitativethe collecteddata should be
statisticallyanalysede.g Libarkin & Kurdziel, 2002)In quantitative study the sample size
is also typically large (Sarja 2023owever, he samplesize of this studys relativelysmall,
andin this study collected numerical attributes are calculatedstoigly does not include
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statistical analysifencestudy does not meet the common criteria of quantitative study, so
study is conducted apualitative researctstudy that includes calculation of numeric data
without statistical analysis is a qualitative study (Sarja 2098, qualitative research often
focuses on relativelgmallnumberof cases which supportgialitativeapproach Eskola &
Suoranta 1998).

It is easy to find information about quantification of qualitatilaga,but it was relatively

hard to find information about qualitative study with quantitative data. However,
guantification is a common research approach, but it is not widely discussed in academic
literature. The most suitable methotb conduct this studyseems to be qualitative
guantification analysisIn qualitative quantification analysiattributes are calculated to
produce additional information bas mentioned beforstatistical analysis is not do(fearja
2022.)In this studyhumeric data isalculaed to understand exposures and to compraett
institutions and sectors with each other and that is possible to do as a qualitative

guantification analysis

The purpose of this study is to gather highel information about relatively new
phenomenon andualitative researcls more suitable method for this studiso from that
perspective Qual itative research often seeks t
Sargeant 2011). Since the aim of this study is to understand how exposed E&iiadish
institutions are to the transition risks of climate change, seems qualitative research

appropriate also from this perspective.

4.3.Data

The aimof the $udy is toanalyzehow exposed Finnistredit institutionsre to the transition

risks of the climate changertiugh their loarportfolio. It is relatively easy to collect reliable

data fromthese institutiondecause thegnust disclose a lot of quantitative information on

a regular basiBasel Il is a set of measures developed after financial crisis of 2009

to strengthen the regulatiosupervision,and risk management of bankBafk for
International SettlemenjtsBasel Il set disclosure requirements for banks baaks are
obligated to publish their key prudential metrioe a regular basisThis increases
transparency and gives mar ket participant
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capital adequacyBanks publish Pillar3 disclosurereport that is an extensive report
including detailed financial information abdbe bank Since banks are obligated to publish
financial information under same requirements, the reported figures between banks are
comparable. Data the reports is also reliable since it is regulated, and European Central
Bank monitors data publish&al Pillar 3reports(European Central Bar202x).

Pillar 3 reports were used in this study to collect the information about theotolio of
Finnish credit institutions For all the Finnishnstitutionsincluded in this study data was
collected fronPillar 3 disclosure reportsf 2021 As a part of the reporinstitutionsreport
credit quality of loans and advances to 4fioncial corporations by industry (template
CQ5). That template includes a breakdown of all loans granted tbnamcial corpoations

to 19 different sectors.

To include all Finniskeredit institutiondo the study it is important to define the banks that
are in the scope of the studyuropean Central Bank maintains a list ofsadinificantbanks

in its direct supervision as Waslist of less significant institutiorthat aren the supervision

of national supervisorsthe list updated on 1 July 2022 was used to identify all Finnish
institutions. (European Central Bank 2022 Branches of foreign banks as well as
subsidiariesof Finnishor foreignbankswere excluded from the scopéce they do not
provide separat@illar 3repors. Thereare several entities in the list that are pathefsame
bank group and provideeportstogether. These local banks are not included as separate
banks bubank groups they belong to are included. Based olistraf supervised bankbe

following Finnishbanksare inthe scope of the styd
Significantinstitutions

o Kuntarahoitus Oyj

o Nordea Bank Abp

0 OP Osuuskunta
Less significant institutions

o Aktia Bank Abp

o Alandsbanken Abp

o Fellow Evli Pankki Oyj
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0 Oma Saastopankki Oyj

o POP Pankkikeskus osk

0 S-pankki Oy

o0 Suomen hypoteekkiyhdistys

0 Saastopankkiliitto osk

Fellow Evli BankOyj was formed in @22 so it has not published Pillareport from 2021

and hence has been excluded fromftimther analysigeVi.com) Pillar 3 disclosure report
from 2021 was available for ahe other banks listed abovimformation on how loans and
advantages werevdded between sectors was manually colle¢teth thereports.Pillar 3
report published by Suomen Hypoteekkiyhdistys was very narrow and did not include
information used in this study so for that reason also Suomen Hypoteekkiyhdistgsavas
excluded fron the studyThe final scope of the study are nine Finnisstitutionsof which

three are significant institutions and six are less significant institutions.

In Pillar 3 banksalso report counterparty breakdownor the gross carrying amount of
performing andnon-performing exposuregtemplate CQ3) In that template banks are
obligated to report théotal amount of loans and advances and how it has Haeted
between counterpartie€ounterparties are central id&, general governments, credit
institutions, other financial corporations, nrfimancial corporations,and households.
Distribution between counterparties can vary significantly between credit institutions and
non-financial corporations are only one bettounterpartygroups Especiallyloans granted

to householdsform a significant amount of all loans givehigure 3 shows that the
distribution of loans and advances between counterparties is very different. For example,
over 80% of loans and advancearged by POP pankkikeskus osk anpa®kki Oy are for
households while less than 60% of loans and advances granted by Nordea Bank Abp are for
households. On the other end of the spectrum is Kuntarahoitus Oyj who does not provide
loans to retail customersid reports very low share for household loatsusehold loans

play massive role for banks but probaibiywould not be that fruitful to investigate the sector
breakdown of loans to households since majority of the loans are likely mortgages and hence

on real estate sectoFigure 3 also showthat after households, ndimancial corporations
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are clearly the most significant counterparty forcadidit institutionsso it is very important
to understand what kind of transition risks these loans poseks.Bdso, figure 3 illustrates
thatother counterpartieghanhouseholds and nefinancial corporationplay a very limited

role for all Finnish credit institutions except for Kuntarahoitus Oyj.

These observationsupport the approach to only include #amancial corporations to this
study.Compared to alperforming loansthe share of loans to ndimancial corporations
was between 15,2 percent a#d,6 percent. For different banks with different business
models the significance to understand the sectoral exposul@ams$ to norfinancial
corporations varies but asis the second most significant counterparty for all banks it
interestingand inportant area of studyNon-financial corporationsare also likely the
counterparty group with biggest variation in sectehsch also means that the variation of

risks associated with this counterparty is greater than with other counterparties.

Distribution of loans and advances

100,0 %
90,0 %
80,0 %
70,0 %
60,0 %
50,0 %
40,0 %
30,0 %
20,0 %
10,0 %

0,0 %

m Households m Non-financial corporations m Other Counterparties

Figure 3. Distribution of loans and advances of Finnistedit institutionsbetween

counterparties
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The exposure of Finnistredit institutiongo the climate relevant sectors are compared with
Swedish and Danish banks. Comparison waslected with banks that are in the scope of
EUwi de transparency exercise of European
of loans and advancestonrbn nanci al cor porations other
transparency exercis@he opeof the reported figureis very similar to the scope of
reported figures irillar 3 and is considered sufficient to do the comparison. The following

Swedish and Danish banks wameluded in théransparency exercise:
1 Sweden:
o Kommuninvest group
0 Lanférs&ringar Bank AB (publ)
o SBAB Bank AB- group
o Skandinaviska Enskilda Bankegroup
o Svenska Handelsbankegroup
o Swedbank group
1 Denmark
o Danske Bank A/S

o Jyske Bank A/S

(@)

Nykredit Realkredit A/S

(@)

Sydbank A/S

Swedish and Danish banks are not supervised bypeanCentralBank so same approach

as with Finnish banks could not be used to gather the complete list of local banks. The scope

only includes banks that were part of Elile transparency exercise of European Central

Bank since it was possible to gatheiormation about these bank&s the banks were part

of the transparency exercise, they are likely significant local banks, so it is assumed that

smaller local banks are not covered in comparison group. This need to be considered when

analysing the results

C
t
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4.4.Sectorssubjectto transition risks of climate change

In Pillar 3 report banks report the breakdown of loan and advances between economic sectors
on high level.They report the breakdown of loans and advances betweecat@®mic
sectors.The European Union have joint classification system of economic aesyifihe
Statistical classification of economic activities in the European Community, also called
NACE. Like said, also anks in Europe report thdiabilities using the same categorization.

In this chapter the aim is to defitiee NACE sectors where theatsition risks of climate

change are the gresst

4.4.1 Statistical classification of economictivities

The European Union have joint classificatgystemof economic activities, The Statistical
classification of economic activities in the European Commuiitso called NACEIt
defines the criteria onhow economic activitieshould be categorizedNACE has a

hierarchical structure including folevels adollows:
i. sectionglevel 1)
ii.  divisions(level 2)
iii.  groups(level 3)
iv. classeglevel 4)

NACE classification ensures thatmilar economic activities are reported in the same
manner around the UnioMNACE gives relatively detaileguidance onhow different
activities should belassified andnethodology als@onsiderscaseavhere activities would
fall into several categorie®n the broadestection level NACE divides economic activities

to 21 sectorqEurostat 2008%ectors are the following:
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Tablel. NACE level 1 sectors

Agriculture Forestry and Fishing

Mining and Quarrying

Manufacturing

Electricity, Gas, Steam and Air Conditioning supply

mf 9| O @ >

Water supply; Sewerage, Waste Management
Remediation Activities

T

Construction

Wholesale and retail trade; repair of motor vehicles

motorcycles

H Transportation and Storage

Accommodation and Food Service Activities

Information and Communication

Financial and Insuranad&ctivities

Real Estate Activities

Professional, Scientific and Technical Activities

Administrative and Support Service Activities

ol Z | Xl «

Public Administrationand Defence; Compulsory Soci

Security

Education

Human Health and Social WoHActivities

Arts, Entertainment and Recreation

Other Service Activities

| 0| O O| T

Activities of Households as Employers; Undifferential
Goods and Servicegproducing Activities of Household

for own use

U Activities of ExtraterritorialOrganisations and Bodies

As a part of PillaB reportbanks reportredit quality of loans and advances to 4fioiancial
corporations by industryThe amount of loans and advances given to-fimancial
corporations aralivided between economic sectassing the NACE sectorgpresented

above In Pillar 3reporting loans are reported on the highest level of the NACE classification
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splitting loans to 19 different economic sect@s ct i ons A TO ansincel Uo

they are not applicabla concerned reporting

On high level, this allows to examine on what sectors loans and@bgranted by bank

are concentrated ofhe limitation is, thaévery sector includes a significant number ofsub
sectorson many leels as described abowad these sulsectors can have very different
features and qualitiestill, on high levelthis divisionshows where banks halent the
money.To managethe possible transitionisk, it is crucialfor bankto understand which
sectas are most vulnerable transition risksand whether the bank have concentration on
such sectorBattiston et al. (2017) have mapped NACE sectors sensitive to transition risks

of climate change and that approach is presented in the next chapter

4.4.2 Climate Policy Relevant Sectors

Climate PolicyRelevant Sector@CPRS)Methodologyfirst developed by Battiston et al.
2017is a classification of economic activities to ass#issatechangdransition riskIn the

article the existing classification of economic activities (NACE) aesnapped into new
climate policy relevant sectofSuropearCentral Bank identifies CPRS methodology as one

of the main pproaches in transition risk assessment. According to European @anifal

CPRS classification is commonly used and hence can be considered as a reliable and
sufficient methodology to assess transition risguropean Central Bank 20@) This
supports the approach to do a sector analysis and to use CPRS methas@o@pprodic

to do the analysis

Battiston et al. (2017)sesseveral approaches to identify climate policy relevant sectors.
First, sectors with highedirect GHG emissions (scopeCO, equivalent) are identified
After that analysiconsiderscarbon leakage riskiassificationwhich identifies activities
where costs or competitiveness is heavily affected bpdaoction of a carbon pric&ll
considered economic activitiesan bemapped into one of the following categorids
supplies of fossil fuels 2. supliersof electricity 3. users of either fossil fuels or electricity.
The third categorgan further be divided into transpdmusing,and manufacturing3ased

on the information described aboBattiston et alhave rempped existing NACE classes
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into climate policy relevant sectorSor all NACE glasses that are considered to be climate

policy relevanne of the following new sectors is given
1 Fossitfuels
{1 Utilities
1 Transport
1 Energyintensive
1 Housing

LaterBattiston et al. (2022) also introduaagriculture as climate policy relevasgctorand

it has been includeals a climate policy relevant sector also in this study.

In 2022 Battiston et apublishedNACE - CPRS- IAM mapping toolincluding a technical
note anda classification where over 1000 NACE codes on different levelg@aneped to
climate policy relevant sector$his file is used to understand what NAGHel 1 sectors
are the most relevant from the transition risk perspeciiable 2 showshow many of the
level 2 and level NACE subsectorsof each level 1 NACE sectosse mapped as climate
policy relevant sectorsm mapping toal Table shows thahere are three sectors where all
subsectorson level 2 and level 3 are mapped as climate policy relettamas further
checked that for these sectors adloactivities on level 4 weremapped aglimate policy
relevant. This means that accordingtéxonomy of Battiston et a[2017 & 2022) all
economic activitieson all levelsreportedon these sectorgeclimate policyrelevant.In

ot her words, t-sectors¢hatare eonhciniate poficy relevanb so even if we
do not know the subectors of loans given by thankswe know that dlloans given to any

of the subsectors of these NACE sectors are climate policy relevant. In this work these
economicsectors are consideresthe most relevant from climate change transition risk
perspective and in results are discussethast climaterelevanteconomicsectors.These

sectors are:
A - Agriculture, Forestryand Fishing
D - Electricity, Gas, Steam and Air Conditioning supply

L - Real Estate Activities
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However, it is appropriate to include also sectors that are predominantly mapped to be
climate policy relevant to understand whehe risks related to transition risks lie. In the
second phase of the study the research is expanded to include also sectors where majority of

the subsectors are climate policy relevant.

When identifying other climatpolicy relevant level 1 sectotgvel 4was not analysed as
the number of subectors on that granularity is very high and analysis of level 2 and level 3
provided sufficient informationTable 2 illustrates that there are several sectors where
majority of level 2 and level 3 stdectors are npgped as climate policy relevant sectors
according to the Battiston et §2017 & 2022). This analysis does not consider how big the
subsectors are compared to each other but only analyses how many of-$ectarb are

climate policy relevant sectors.
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Table2. The share of climate policy relevant sectors of NACE subsectors

CPRS onNACE CPRS onNACE
NACE Level 1 Sector level 2 level 3
Fraction Percentagel  Fraction Percentage
A | Agriculture, Forestnand Fishing 3/3 100 % 13/13 100 %
B | Mining and Quarrying 4/5 80 % 7/10 70 %
C | Manufacturing 18/24 75 % 69/95 73 %
Electricity, Gas, Steam and Air
D | Conditioning Supply 1/1 100 % 3/3 100 %
Water Supply; Sewerage, Waste
E | Management anBemediation Activities 3/4 75 % 5/6 83 %
F | Construction 2/3 67 % 6/9 67 %
Wholesale and Retail Trade; Repair of
G | Motor Vehicles and Motorcycles 1/3 33 % 5/21 24 %
H | Transportation and Storage 5/5 100 % 14/15 93 %
Accommodation and Fodservice
I | Activities 1/2 50 % 2/7 29 %
J | Information and Communication 0 0 % 0 0%
K | Financial and Insurance Activities 0 0% 0 0%
L | Real Estate Activities 1/1 100 % 3/3 100 %
Professional, Scientific and Technical
M | Activities 0 0% 1/15 7%
Administrative and Support Service
N | Activities 0 0% 1/19 5%
Public Administration and Defence;
O | Compulsory Social Security 0 0% 0 0%
P | Education 0 0% 0 0%
Q | Human Health and Social Work Activitie 0 0% 0 0 %
R | Arts, Entertainment and Recreation 0 0% 0 0%
S | Other Service Activities 0 0 % 0 0 %
Activities of Households as Employers;
Undifferentiated Goods and Services
Producing Activities of Households for
T |Own Use 0 0% 0 0%
Activities of Extraterritorial Organisatior]
U |and Bodies 0 0 % 0 0%

If at leastwo third of subsectors on level 2 arat leastwo third of NACE subsectors on
level 3 were mapped as climate policy relevant sectors the leesitdr was considerecs
climate relevaneconomicsector With that definition selectedNACE sectorsare sectors
whereclear majority of suisectorsare climate policy relevantn results these economic
sectors are together witlhost climate relevant enomic sectors referreds all climate

relevanteconomicsectors The sectors witlpredominant CPRS exposure are:
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B - Mining and Quarrying

C - Manufacturing

E - Water Supply; Sewerage, Waste Management and Remediation Activities
F - Construction

H - Transpatation and Storage

To concludefrom 21 NACE level 1 sectors there dineeeeconomicsectors are completely
climate policy relevantandfive sectors wheresignificant majority of theeconomicsub
sectors arenapped aslimatepolicy relevant sectors. In total this meamght sectorsut of

21 sectors of economic activitiel chapter five it is presented how exposed banks are to
these three most relevant sectors and to all eight clirakeanteconomicsectors through

their loango nonfinancial corporations.
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5. Results

The exposures of financial acsacan be divided into three main categories. Equity holdings,
bond holdings and loans (Battiston et2117) In this study it was examindtbw exposed
Finnish banks arto thetransition risks of climate change through their loans and adgan
granted to noffinancial corporationsin chapter four it was showed that after households
nonfinancial corporations are the most significant counterparty baenks issued loans to.
To analyse thexposureit was first definedvhich NACE level 1economicsectorgossibly
hold biggest transition risising climate policy relevant sectors mapping by Battiston et al.
(2017) In this study it is first analysed what is the exposure of Fineriedit istitutionsto
themost climate relevargconomicsector and thethe studyis extended witlananalysis of
how exposednstitutionsare to alleconomicsectors that arelimaterelevantfrom climate
change transition risk perspectivighe definition of climate relevaeconomicsectors was
done in chaptet.4. In the last phase of the study the results are compared with exposures of
significant Nordic banks to understandhe exposre to transition risks of climate change
differs between Nordic countriesr if there arecertain sectors that are relevant in Finland

but are not relevant in the comparison countries

5.1.Exposure to the mostimaterelevanteconomicsectors

The results sbw that the exposure of differeRinnishbanks tothe most climate relevant
economicsectors are very different as well as the total exposuhetmostlimate relevant
economicsectors Figure4 illustrateshow exposed banks are tbe most climate relevant
economicsectors compared to all loans they have granted tdinancial corporateg-or

few banks almost all loans and advances tofimancial corporates are granted to sectors
thataremapped athe mostelevant fromclimatechange perspectivé\s discussed earlier,

all subsectorsof theseeconomicsectors are mapped as climate policy relegactorsso

all activitiesrelated to these sectors are considered relevant from climate change transition
risk perspectiveTotal expoare to the most climate relevant secteasied fromless tha

15 percent to almost 100 percenhis demonstrates that banks 8k transition risks of

climate change through their loans and advantages tdimaorcial corporatesre very
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different Aktia Bank Abp had the smallest total exp@sand Spankki Oyhad the biggest

exposure tall most climate relevant sectasmbined

Loans to most climate relevant economic sectors
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Figure4. Loans to most climate relevaatonomicsectors pemstitution

Table3 showsfor each bankhe share of loans issuedtb® most climate relevargconomic
sectorscompared to all loans issued to Aamancial corporationskor all institutions the

real estate activities are the most relexsattor. Howeverit is worthnotingthat for Aktia

Bank Abp real estate activities are less than 10 percent of their loans and advances to non
financial corporations and alor Alandsbanken Abp only 23,8 perceAt.the same time
Kuntarahoitus Oyj has over 90 percent of loans and advanoes-fmancial corporations
issued taeal estatsectorand Spankki almost 100 percent. This shows that even if the real
estate is the most relevasectorto all banks, the relevan@nd risks associated with sector

valry significantly betweerninstitutions

With othertwo most climate relevant sectdiee significanceto credit institutionss very
different Wheremany banks have almost zero exposuragioculture, forestry anfishing
has POP pankkikeskus osk over 15 percent exposure sethes. It clearlyears significant
risk on this sector compared to any other b&ifkce risks associated witlgriculture are

very different than risks associated with real estate sector it is important to understand the
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exposuresand adequate managermei risks concernedl’he exposure of ovel5 percent
plays significant role in banks loan book amduires that riskassociated with the sector

are recognized anihken into accountit the same time some other banks do not need to
really consider risksassociated with agriculture since the exposure is zero or close to zero.
It is alsointerestingobservation that thiotal exposure of Akti#o all most climate relevant
economicsectorsis smaller tharexposure of POP pankkikeskus osk to agricultureosect
alone This illustrates how different risks Finnighedit institutionshave and may face

related to climate change.

Many of the banks do not suffer risks arising from electricity, gas, steam and air conditioning
supply setor. Majority of the banks have exposure of less than one percent to that sector
and almost all banks have exposafdess tharfive percentwhich mens that they do not
likely have to pay extensive attention to sector in considetafioa only exception is OP
osuuskunta who has an exposure of 10,4 percent teldugricity, gas, steam and air
conditioning supply sectof.hey need to be able to maretfansition risks arising from this

sector while they aralmostirrelevant for the majority of the Finniginedit institutions

Table3. The share of loans issued to the most climate rel@a@rtomicsectors compared

to all loars and advances issued to ffarancial corporations

Electricity, Gas,

Agriculture, Steam and Air

Forestry and Conditioning Real Estate

Fishing Supply Activities Total exposure
Aktia Bank Abp 0,7 % 4,6 % 9,5 % 14,7 %
Alandsbanken Abp 1,1 % 0,5 % 23,8 % 25,4 %
Kuntarahoitus Oyj 0,0% 2,1% 90,6 % 92,8 %
Nordea Bank Abp 6,4 % 4,4 % 31,6 % 42,4 %
Oma Saastopankki Oyj 3,1% 0,0 % 55,5 % 58,7 %
POP pankkikeskus osk 15,6 % 0,5 % 40,8 % 57,0%
OP osuuskunta 3,5% 10,4 % 37,2 % 51,2 %
Spankki Oy 0,0 % 0,5 % 97,5 % 98,1 %
Saastopankkiliitto osk 6,1 % 0,0 % 55,1 % 61,2 %

The results show that bamlhave very different risk profile§wo of the three sectors
examinedn the first phasefahe studycan form a significant risk ta singlebank but do
not form asignificant risk for Finnish banking sector in genefidle results show that it is

important to understand the sector exposures and risk®timgysince it is clear that risks
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associated with electricity, gas, steam and air conditioning supply sector cannot be managed

with same tools as the risks arising from agriculture.

Real estate sector then again is very signifisactorfor all Finnishcredit institutionsand
risks associated with it should be considered taking that into acd¢olggneralit is also
important tonote that six out of nine Finnish banks have granted more than half of loans and

advances to nefinancial corporations to these three most clinnatevant sectors.

5.2.Exposure to all climateslevanteconomicsectors

In the second phase of the studywasexaminedhow exposedrinnish credit institutions
are to all climate relevardconomicsectors.Figure5 showsthe exposures to all climate
relevant economicsectors compared to the total amount of loans and advances-to non
financial corporationslhe results shothatalso when all climate relevaetonomicsectors
are considerethe exposures of differemtstitutionsare very differentAlso in these results
Aktia Bank Abphas the smallest total exposure, less than 24 pextemeas Kuntarahoitus
Oyj and SPankki Oyencounter the exposure of almost 100 perdargeneral, the results
show that banks are very exposed to eight kighsition risk sectors compared to eleven
sectors not classified as relevémtm climate change transition risk perspectiSeven out
of nine banks have issued more than two thirds of loans and advancesfinanoial
corporation to sect@ssociatevith transition riskof climate changeOnly Aktia Bank Abp

and Alandsbanken Abipavesmaller exposure.
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Figureb. Loans to all climate relevartonomicsectors peinstitution

Table4 shows the share of loans issued to all atenrelevaneconomicsectors compared

to all loans issued to nefinancial corporationsin the examination of all climate relevant
economicsectorshe real estate sectorssll the most relevant for every bamicluded in

the study Following that tle results are not asomogeneousand it is harder to draw
conclusions For example, the second most relevant sector for Nordea Bank Abp is
manufacturing where agriculture, forestry and fishing is the second most relevant for POP
pankkikeskus osk he lead relevant sectors aeebit easier to defindhe exposure of banks

to mining andquarrying is 1 percerdr lessfor all theinstitutionsin the scope of this study
Hence mining and quarrying does fikély posematerialrisk for bankng sector irFinland

even if there would be drastic changes due transition tecion economyAlso,
exposures ofinstitutions towards water supply, sewerage, waste management and
remediation activities are very limitexhd d institutionsin the scope of this sty except
Kuntarahoitus Oyj face an exposure of less than one percent. The exposure of Kuntarahoitus
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Oyj is also only 4,1 percerit.could be concluded that material risks arising from that sector

towards Finnistbanking sectoarealsovery limited.

Table 4. The share of loans issueddlb climate relevaneconomicsectors compared to all

loans and advances issued tofioancial corporations
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Aktia Bank Abp 0,7% 0,8% 3,5% 4,6 % 0,3% 2,8% 1,8% 9,5% 23,9 %

Alandsbanken Abp 11% 00% 24% 05% 01% 4,7% 5,7% 23,8% 38,3 %

Kuntarahoitus Oyj 0,0% 0,0% 00% 21% 4,19% 1,1% 0,7 %| 90,6 % 98,8 %
Nordea Bank Abp 6,4% 10% 12,8% 44% 09% 55% 7,1%| 31,69% 69,7 %
OmaSaastopankki Oy 3,1% 02% 4,4% 00% 0,2% 6,4% 2,9%) 5559% 72,8%
OP osuuskunta 35% 0,3% 10,49 10,49 0,8% 5,7% 4,4%]| 37,2% 72,9 %
POP pankkikeskus 0§ 15,6 % 0,9%| 78% 05% 0,7% 9,7% 3,8 %]| 40,8 % 80,0 %
Spankki Oy 00% 00% 00% 05% 0,09% 0,1% 0,0%] 97,5% 98,2 %

Saastopankkiliitto oskl 6,1% 00% 52% 00% 00% 8,6% 2,3%) 551% 77,4%

The results show that there is one sector thaeemrly above any other in the relevance for

the credit institutionswvhenit comes to transition risks of climate change and that sector is
real estateMany of theinstitutionshave very large exposures towards real estate sector and

it was the most relevant sectfor all theinstitutionsin the study. It was also possible to
identify few sectors where exposures are very limitedughout the studgs discussedn
between there are five sectors that are relevant to swtiitionsand totallyor almost
irrelevant to otherThis highlights the importance famstitutionsto understand the risks
associated with their business model and sector breakdiogeneral, the results show that
institutionsare very exposed to climate relevatonomicsectors and thumay have a
significant riskarising fromtransition to lowcarbon economyt is very important focredit
institutionsto manage these risks in adequate manner as the exposures are very significant.
It is even surprising how small role all the othérsetors play for most of thimstitutions

In reality the risks related to logwortfolio might besignificantly higher since the nen
financial companies are only the second largest counterparty group for Finnish banks are

transition risks associated witatail customers are not in the scope of this study.



52

5.3.Comparison to Nordicredit institutions

The similaranalysis of the breakdown of loans between NACE codes was donetfog all
credit institutionsn the comparison grougs well.Comparison group incles six Swedish
banks and four Danish banlksgure 6 illustrates how much loan banks in comparison group
have granted to the most climate relevectitnomicsectors compared to all the loans they
have granted to nefinancial corporationsFigure 6 showns thd also in Sweden and in
Denmarkreal estate sector is cleatlye biggest ofthree most climate relevaetonomic
sectors. Just like in Finland other sestbave very limited exposure compareddal estate

sector.
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Table5 shows the share of loans issued by Nowtedit institutiors to the most climate
relevanteconomicsectors compared to all loans issued to-fimancial corporationsin

general tabl® shows that results are very similar s@lectedNordicinstitutionsasthey are

for Finnish banks. For a singilestitutiona certain sector may pose a risk fartall banks

only real estate sectas a clear source of transitioisk. The total exposure of banks also
varies from 22,2 percent to 100 percent so also in this sense results are very similar to Finnish

bankswhere exposure varied frob#,7 percent to 98,1 percent.

Table5. The share of loans issuég institutionsin comparison groufo the most climate
relevanteconomicsectors compared to all loans and advances issuamrtfinancial

corporations

Electricity, Gas,

Agriculture, Steam and Air

Forestry and Conditioning Real Estate

Fishing Supply Activities Total exposure
Kommuninvest group 0,0 % 8,9 % 74,1 % 83,0 9%
Lanforsakringar bank AB (publ) 7,0 % 0,1 % 35,3 % 42,3 %
SBAB bank ARyroup 0,0 % 0,0 % 100,0 % 100,0 %
Skandinaviska Enskilda Banken
group 1,2% 5,3% 36,6 % 43,1 %
Svenska Handelsbankegroup 1,0 % 1,1% 76,7 % 78,8 %
Swedbank group 2,4 % 25% 61,4 % 66,3 9%
Danske Bank A/S 2,9 % 3,9 % 54,8 % 61,6 %
Jyske Bank A/S 19% 2,5% 71,3 % 75,7 %
Nykredit Realkredit A/S 2,2 % 25% 76,5 % 81,2 9%
Sydbank A/S 6,9 % 3,4 % 11,9 % 22,2 %

Figure7 showsthatalso when all climate relevaatonomicsectors are considered the real
estate sectds the most relevant also in the comparison gréngeneral, the results show
that also Nordic banks are very exposed to eight high transition risk sectors compared to
eleven sectors not classified as climegevant.In the Nordic comparison group results
show that nine out of ten banks have issued twdghofconsideredoans and advances to

climate relevanéconomicsectorsvhere it was seven out of niaenong Finnislinstitutions
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Loans to all climate relevant economic sectors
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Figure7. Loans to all climate relevaestonomicsectors peinstitutionin comparison group

Table 6 shows the share of loans issued to #tleclimate relevanteconomicsectors
compared to all loans issued to Agmancial corporationgn comparisorgroup Results in
the comparison group are very similar ahd real estate sector is still most relevant for
every bankn the comparison group as wellst like for Finnishnstitutionsthe resultgor
other sectorsare not as homogeneous, and it is harder to draw conclusiiss, the
institutionsin the comparison group seem to be least expaseldet same sectors as the
Finnishcredit institutions These sectors amining andquarryingas well asvater supply,

sewenge, waste management and remediation activities.
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Table6. The share of loans issuedibgtitutionsin comparison group to all climate relevant

economicsectors compared to all loans and advances issued-fitnaocial corporéons
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Kommuninvest
group 0,0% 0,0% 0,0% 89% 6,0% 04% 1,8% 741% 91,3 %
Lanforsakringar
bank AB (publ) 70% 0,2% 81% 0,1% 0,7% 150% 6,8% 353% 73,0%
SBAB bank AB
group 0,0% 00% 0,0% 00% 00% 0,0% 0,0% 100,0% 100,0%
Skandinaviska
Enskilda Banken
group 12% 26% 94% 53% 03% 12% 84% 36,6% 65,0 %
Svenska
Handelsbanken
group 1,0% 02% 22% 1,1% 03% 41% 1,4% 76,7% 87,0%
Swedbank group 24% 18% 64% 25% 0,3% 3,9% 40% 61,4% 82,7%
Danske Bank A/S 29% 08% 93% 39% 05% 27% 56% 548% 80,5%
Jyske Bank A/S 19% 00% 35% 25% 03% 36% 25% 71,3% 857%
Nykredit Realkredit
A/S 22% 00% 46% 25% 00% 18% 18% 765% 89,5%
Sydbank A/S 6,9% 0,2%| 143% 34% 1,4% 58% 53% 11,9% 49,2%

Figure 8 shows the comparison of hoexposed Finnisttredit institutionsand Nordic
institutionsare tothe most climate relevant sectois. both groups some of the banks are
very exposed tthemost climate relevarconomicsectorsand for some banks the exposure

is very limited. It is not possible to draw conclusions that one of the groups would be more

exposed sincthe dispersion betwadbanks in both groups is so significant.
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Loans to the most climate relevant economic
sectors
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Figure8. Exposure of alinstitutionsto the most climate relevaatonomicsectors

Figure 9 shows the comparison of how exposed Finraskdit institutionsand Nordic
institutionsare b all climate relevantconomicsectorsThe results aremilar to results of

only the most climate relevaetonomicsectors. Many of the banks are very exposed in
both groups but it is not possible to draw conclusions on which group is more exposed to

climate relevaneconomicsectors though their loamgrantedo nonfinancial corporations.
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Loans to all climate relevant economic sectors
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Figure9. Exposure of alinstitutionsto all climate relevanéconomicsectors

It is not possible to draw conclusions that Finmnstitutionswould be less exposed or more
exposed talimate relevaneconomicsectors and thus to transition risks of climate change

thancredit institutionsan Sweden and in DenmarBanks have uniqueharacteristics and

business models and that impacts on how kbiegt money.
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6. Discussion on results

The aim of this study was to understand how exposed Figneslit institutionsare to the
transition risks of climate changéurrentlyinstitutionsare not disclosing how exposed they

are to the transition risks of climatbangeso results give interesting insight to exposure

on higherlevel. These risks become more and more importantstakeholders such as
investors andeasults provideone approeh to transition sensitivity of Finnisihstitutions

The study is conducted based on publicly available information and enoé detailed
analysis of exposures of each bank. In their saetor analysis banks would likely use more
detailed sectoral information to conduct #malysisThe results were compared with results

of selected Nordimstitutions It was not possibléo find complete list of Nordic banks so
only banks involved in transparency exera@§&uropean Banking Authorityere involved

which means that results do not reflect the exposures of all Swedish and DanisfTbanks.
study was limited to analyskeexposures of banks through their loans and advances to non
financial corporationsvhich dter households are the most significant counterparty for
Finnishcredit institutionsWith household loans the sectoral variation is likely very limited
compared to laas to companies so Would have not been fruitful to conduct a sectoral
analysisof household loand€ven if the resustare on high level they give valuable insight

to the risk profiles of thenstitutions since banks have not been obligated to ighbl
information related to climate risks their selves. Still risks associated with climate change
arerecognzed and for exampl e Eu ClonptecangeCanmao r a |
longer be regarded only as a letegm or emerging risk, since its impastalready visible

and is expected to grow materially in the years to cofiiropean Central Bank 2022

6.1.Results in Finland

In general, the results show that climate releeanomicsectors play a significant role
when it comes to loans and advancelsamks to notfinancial corporations. Six out of nine
Finnishinstitutionshave granted more than halfaf loans and advances to nfinancial
corporations téhethree sectors that are considered to have highest transition risk. Seven out

of nine Finnish banks have issued more than two third of loans and advance$itancial



59

corporations tall climate relevaneconomicsectors in totallt is easy to draw aolusions

that especially real estate sectoradevant for Finnish institutions arelery bank and
banking sector should carefultyaluate especially transition risks associated with real estate
sector.These risks might be stemming for example frompiber energyefficiency of the

real estate oshifts in consumer behaviourstistainable alternativéake upmarket from

old residenceddowever, all banks have unique features and focus areas on their own loan
portfolio. The esults highlight how impoant it is for bank to consider their sector break
down in risk management and understand special features related to different sectors. Also,
the total exposure of institutions transition risks are very different and possibly banks with
highertotal exposure to sectors sensitive to the transition risks of climate change need to use
more resources to manage these riskere are not any clear differences between Finland,
Swedenand Denmark so in the Nordic region country itself does not seem to héaar a ¢

impact to sector break down.

Also, it isimportant to understand that results do not consider severity of transition risk, only
the total exposure to the sectors with identified risls likely that among climate relevant
economicsectors some sext have significantly higdr risks. These risks also vary between
geographical areaSo,if there are two banks with sant@al exposure to climate relevant
economicsectors, the riskrofiles of the bankmight still differ. As an example, Finland is
very dependent on foregtdustry. In 2021 forest industrgroductionalone representeb?
per cent of revanugmaamaandtsitalousnpinsteridht the same timéorest
industry has been on theeadlinesrelated to the climate change mitigation and green
transition. Since forest industrjas central role irFinnish economy changes in Forest
industry might pose a more significant risk to bank ttlaanges on other industries even if
the directamount of loas grantedo economicsectors would be identicaAlso, foresty is

part of agriculture ireconomic classification and if we would compare Finnish bank and
foreign bank with same exposure towards agriculfuisscould mean very different type of
risks aml risk profile.] t 6s possi bl e that for Finnish

related to forestry where&srestry can be irrelevant to foreign bank.

Also, the households were the biggest counterparty for Finnish baséatgr.and it can be
assimed that reaéstate related loans pay significant role also in household |Aatise

same time theesults show that also amongn-financial corporationtheexposure®sn real
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estate sectowvere highestThis means thaisks associated with real estaectoarelikely

significantly higherthan showed in this study.

6.2.Limitationsof the study

The limitations of this study are much in connection vd#iaavailability and lack of
research and established methodologies to measure chafatier and environmental risks.
Since banks only publighreak down of loans on highest sectoral level it was not possible
to doresearchon more granular levetlentifying climate relevaneconomicsubsectors.
Academics behind Climate Policy Relevant Sectors remind that traditional NACE
classification of economic activities is not necessarily very suitable tool for a climate policy
analysis. Sectors include very differeattivities, and these activities might have very
different sensitivity to transition risks of climate change. For instance, mining sector is
considered to be climate relevamtonomic sectorbut some activities classified under
NACE section B Mining andquarrying such as B7.1 Mining of ir@meare not necessarily
relevant from climate policy perspectiattiston et al. 2017 Jhe aim of this studyas

to analyse the exposure to the sectors that pose a greatest risk form transition risk perspective.
Still, it is a clear limitation thainside these sectors there are several activities that are not
actually relevant from climate change transition risk perspeddoeever, his issue was
partly handled by dividinglimate relevaneconomicsectors tahe mostclimaterelevant
economicsectors where all sefectors are climate policy relevant sectors andther
climate relevanéconomicsectors where clear majority of sabctors arenapped aslimate
policy relevant sectors. Stiltheseclimate relevat economicsectorsused in this study
include some subectors that are not relevant from the climate change transition risk

perspective and aldoansissued to those stdectorsareincluded in this study.

Another clear limitation is that the comparison with Nordistitutionsis only done with
banks in the scope &uropearBa n ki ng A u twide transparedicy exBrtise. This
exercise did not includemall banks and henda the comparisorgroup only sdected
Swedish and Danish banks are included. It was challenging to find a completealist of
Swedish and Danish banks since tlaeg not included in the list of supervised entities of
European Central Bank that was used to identify all Finnish banlet.iSwhy it was
decided thabnly banks that were part of the transparency exercise were incholedver,
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the main focus of the study wasunderstand howxposed-innish credit institutionare to
the transition risks of climatehange,so this limitation did not have impact to the main

results of the study.

The fact thathere are no¢stablished methodologies to measure how exposed banks are to
climaterelated and environmental risks also lirdithe research. Many banks are currently
establishing methodologies to measure these risksibrabwthere is only limited literature
about theisk management of climatelated and environmental risi&ecause of this it was

not possible to use well eblished methodologies to mauct the study or t@ompare

methodologies to identify the most suitable one.

6.3.Future research areas

As future researclarea it would be very interesting to understand if the results would be
similar also in other European countries or would it be possible to identify relevant sectors
in Europethat are not relevant in Northern Europe or sectors that are relevant egpeciall

the Nordic countries.

In the future it would be very valuable to study the exposumestfutionsto the subsectors

to conduct more exact analysis of transition risks banks are exposed to. For example, utility
sector could be divided into renewalbkersus fossifuel energy sectors. The transition risk
faced by these subsectors is likely very differantd should be treated differently for
example from risk management perspectivebanks own risk management this would
likely be more relevant approlabut with publicly disclosed information this typeanalysis

was not possibléo conduct In addition to subsectgrother additional values could be
included in the study to make sectoral analysis more accurate. The approach could be
adjusted by usingountry specific information related to special features of countries or
continents. Like physical risks also transition risks may have different impacts on different

continents and in different countries depending on the political sentiment and otbes. fac

In the future it would also be very interesting to defingoine sectors mapped @snate
policy relevant have in general more risks to banks than the others. That knowledge would
allow banks to manage risks associated with different sectors m acourate and precise

manner. In the sector analysis it is also possible to include different risk factor pathways to
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understand the impact of different risk components associated with certain sector. Bank of
Canada (2022) present heat map tool for sattoralysisThe vulnerability of subsectors

is evaluated based on direct emissions costs, indirect costeatban capital expenditures

and revenuesAll risk factor pathways are evaluated for subsectors on six scale evaluation
to understand differerstector characteristics. It is not possible to usually conduct this type
of analysis based on the information gathered from public sources, but it is a good tool for
banks to enrich the sectoral analyHisub-sector level information is not availablewibuld

be possible to rank the sectors based on for exampleslectlrbased emission data. This
type of approach could give valuable informatmm risk levels of different sectors with
identified climate risk. This would alsallow to conduct a more phisticated sectoral
analysis compared to the analysis done in this sflidig. could benefit for example credit

institutions in the first phase of sectoral analysis.

In general, the seat@nalysis is a great tool to evaluate risks on general level batddit
institutionsrisk management purposes it is important to know the clients and incorporate
sufficient relevant information to the analysis to make it as accurate as pdssib&xisk
management it is also crucial ¢g@ further from sectoral alysis. Sectoranalysisgives
valuable tools to understand the focus areasohutiscovered focus areas more detailed

analysis of risks is needed.
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7. Conclusions

Many studieshighlight the importance of how the transititma low-carbon economwill
be donelf the transition isgradualand policies are implemented astable manner, this
will allow the financial market participantis anticipate the effecemndadijust their business
If, howeverthe transition ibrupt anduddenmanyassets related to higgmitting sectors
will have to bedepreciated antherewill be no time to compensagortfolio losses from
thesesectors This would lead tosignificant losses in theconomy andmight engil a
systemic risk (Seefor example Battiston et al2017and DeNederlandsche Bank 20)7

Physical risks of climate change such as hurricanes, wildfires and floocdadnely easy

to understandcand awareness around these risks is relatively good. Transitionfridkeate
changearein many ways more challenging to understahidnsitioning to a low-carbon
economy creates a lot of opportunities for many companies but at the sampederseve

risks to companies, industries aaden to countriesBanks are not immune to the risks
arising from this transition and in Europe the supervisor expects banks to incorporate
climaterelated and environmental riskgo their business strategy and rislanagemenb
manage these risks&lequately(European Central Bank 2082Banks are making progress

in incorporating these risks to their risk management, but it is still relatively new subject,
and banks do natecessarilyecognize the risks especiatiy short term.

The aim of this study was to provide insighto theidentified transition risls of climate
change andliscuss how these risks can turn into financial risk for credit institutidmes.
purpose ofthe empirical part of thetudy was texamine the exposure of Finnighredit
institutionsto the transition risks of climate chaegThe study was conducted tgfining
which economicsectors are relevant from transition risk perspecther that it was
studiedhow exposed Finnistredit institutionsareto thesesectorsn comparisorto all loans
granted to noffinancial corporationsThe results were compardth results of Swedish
and Danish banks. Results show ttra eight economicsectors that were defidego be
relevant from climate change transition risk perspective \@ay significant role for banks
compared tahe 11 sectors that were not considered to be releVéaetrealestate sector is
the single most relevant sector for banks in Finland asaséti Sweden and Denmavkith

other climate relevargconomicsectors there was variation betweastitutions
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Different sectors have different riskslatedto thetransition risks of climate change. Since
institutions have very different distribution between sectgré is important for each
institution to recognizethe most relevant sectors and what rigks associated witthem
Sectoral analysis alonenstenough for banks to evaluate their risks associated with climate
change. It ca however give an overview afeas to focus and where to conduct a deeper
analysis for example on company level. As climate change risk management is developing
and expectations towards credit institutiomsreasethey need credible methods to analyze
risks associated with thetdowever, many of the counterparties of credit institigihm not
disclose risk informationvhich makes it challenging for credit instiion to identify risks

associated with their clients

Transition risks can materialize thigltu manychannelsand there is a lot of uncertainty
around the topic. What is clear is tis@ime sort of transition talow-carbon economy is
happeing sooner or laterand it will have a massive impamh many companiess well as
onfinancial institutions anthefinancial systemAmong supervisotst has been recognized
that banks need tanake progress tenanage these riskand expectations fronthe
supervisors are increasing all the tifibe journey is onlypeginning and asnore and more
companies start to discloBgures such as emissiqgrismakes it easier for banks to evaluate
the risks associated with companiksthe future, banks will likely demand arcieasing
amount of climate and environmem@ated information frontheir customers before making
a lending decisionHowever, companies cannot adapt overnight, and it will take time to
collect all desired information directly from clientén the meantime banks need to rely
partly on proxies ananore generic analysifn such casespproach presented in this study

is valuable.

The relevancy of the topic is likety still increag in the future Banks have a big challenge
ahead of them to manage all different kind of direct and indirect risks arising from the climate
changeClimate change poses on of the biggest challengasn@ankindn the 2% century

The risks analyzed in this paper aréyatratching the surface of the effects climate change
can have on the financial sectbtost importantly, t is a topic that does not only concern

financial institutions and companies g entire panet and alivholive in it.
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