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World is in a race against climate change, which may be the greatest threat the humankind 

has ever faced. It does not cause significant threat only to humans, nature, and the globe, but 

also to financial institutions and the financial system. In recent years, supervisors of credit 

institutions in Europe and other continents have highlighted the importance of identifying 

and managing risks stemming from climate change. 

Risks related to climate change can be both physical risks and transition risks. Transition 

risks of climate change are related to transitioning to a low-carbon economy. This involves 

political decisions, changes in legal environment and adaption of new technologies. At the 

same time stakeholders expected companies to act in more sustainable way and disclose 

sufficient information about their operations. These drastic changes in the operating 

environment pose a direct risk to credit institutions but credit institutions are also exposed 

to the risks through the companies they finance. 

The aim of this study is to understand which economic sectors potentially have the highest 

transition risk and to examine how exposed Finnish credit institutions are to these sectors 

through loans granted. Sector 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 limited. The results show that 

credit institutions have significant exposures to economic sectors sensitive to transition risks 

of climate change.  The results were compared with those of selected Nordic credit 

institutions, and results showed that exposures are very similar.  
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Maailmalla on käynnissä kilpajuoksu ilmastonmuutosta vastaan, ja ilmastonmuutos 

saattaakin olla suurin uhka, jonka ihmiskunta on kohdannut. Edetessään ilmastonmuutos 

aiheuttaa merkittäviä riskejä ihmisten, luonnon ja maapallon lisäksi luottolaitoksille sekä 

talousjärjestelmällemme. Viime aikoina luottolaitoksia valvovat viranomaiset Euroopassa 

sekä muualla maailmassa ovatkin korostaneet ilmastonmuutokseen liittyvien riskien 

tunnistamisen ja hallinnan tärkeyttä. 

Ilmastonmuutokseen liittyvät riskit voivat olla sekä fyysisiä riskejä että siirtymäriskejä. 

Siirtymäriskit ovat riskejä, jotka liittyvät siirtymään kohti vähähiilisempää taloutta. Tämä 

tarkoittaa merkittäviä poliittisista päätöksistä aiheutuvia muutoksia, uutta sääntelyä, sekä 

uusien teknologioiden käyttöönottoa. Samaan aikaan sidosryhmät edellyttävät yhtiöitä 

toimimaan yhä vastuullisemmin, ja julkistamaan yleisön saataville riittävät tiedot 

toiminnastaan. Nämä merkittävät muutokset toimintaympäristössä luovatkin 

luottolaitoksille riskejä suoraan, ja niiden rahoittamien yhtiöiden kautta.  

Tämän työn tarkoituksena on tarkastella, mille sektoreille siirtymäriskit pääasiassa 

kohdistuvat, ja kuinka altistuneita suomalaiset luottolaitokset ovat myöntämiensä lainojen 

kautta näille sektoreille. Sektorianalyysi voi auttaa luottolaitosta havaitsemaan, millä 

sektoreilla suurimmat riskit ovat, ja mihin riskienhallinnan tulisi keskittyä. Tieto on 

hyödyllistä erityisesti silloin, kun yhtiökohtaisia tietoja asiakkaista on rajoitetusti saatavilla. 

Tulokset osoittavat, että luottolaitokset ovat merkittävästi altistuneita ilmastonmuutoksen 

siirtymäriskien kannalta merkittäville sektoreille. Tuloksia verrattiin myös valikoitujen 

pohjoismaisten luottolaitosten tuloksiin, ja tulokset olivat hyvin saman suuntaiset.  
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1. Introduction 

Climate change has become a defining factor for companies, and awareness around the topic 

is changing rapidly, writes Larry Fink, CEO of Blackrock in his 2020 letter to CEOs, and he 

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 changes in weather patterns and environmental events, will have severe impacts on 

nature, people, and society. In fact, it is not threat only to nature or to people, but it is also a 

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

lead to severe economic and social consequences, the exact effects of this large-scale long-

term event are very difficult to estimate. (TCFD 2017.) 

Climate change poses a great risk of negative impacts on companies and causes a lot of 

uncertainty in the business. External risk factors caused by climate change increase the risks 

of individual company. This will, in turn, increase the risks of financial institutions as their 

financier and may impact the financial sector as a whole. As awareness increases, financial 

institutions are expected to monitor and manage risks related to climate change. Financial 

supervisors and policy makers have highlighted the importance of assessing climate-related 

and environmental financial risks and some legislators already expect financial institutions 

and other companies to disclose the processes and figures related to the climate-related risks 

among other sustainability-related information. It is common to think that climate-related 

and environmental factors are only relevant in the medium and/or long term and do not pose 

a risk in the short term. In fact, they also create many risks already on short term, and banks 

need to quickly build capabilities to assess these risks on short, medium, and long term. 

This study aims to provide information about the risks of climate change to which the Finnish 

and Nordic banks or other credit institutions are exposed to and investigate how exposed 

institutions are to the transition risks of climate change. Risks of climate change are 

relatively new subject, and banks do not necessarily have sufficient tools and understanding 

in managing risks arising from climate change which makes it interesting yet challenging 

subject of study.  
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1.1. Theoretical background and motivation 

Climate-related and environmental risks are usually divided into two main categories. 

Climate change from unabated Greenhouse Gas (GHG) is expected to have an impact on 

weather conditions likely meaning higher frequency and intensity of extreme events. These 

events are physical risks of climate change. (European Banking Authority 2021). Physical 

risks are often relatively easy to understand because they are concrete events such as storms 

or drought that have a direct impact on assets, nature and lives of people.  

Many organisations see that climate change might have an impact on long term but is not 

necessarily relevant on short term. Physical risks are indeed likely to become more relevant 

on long term, but the potential impacts of climate change are not only physical.  (TCFD 

2017.)  In 2015 nearly 200 countries agreed in Paris Agreement to reduce their greenhouse 

gas emissions (United Nations Climate Change). Transition to a low-carbon economy and 

reduction of greenhouse gas emissions can mean major changes to the current economic 

system and old practices. Transition to a low-carbon economy requires for example 

introducing new technologies and implementing new laws. Changes create significant 

transition risks on many sectors but also create opportunities for organisations who focus on 

innovations and understand the climate change mitigation and adaption solutions. Transition 

risks can materialise also on short term if a shift to low-carbon economy is rapid. Transition 

poses many types of financial risks to companies as they may need to invest on new 

technologies, their governance expenses may increase and shifts in consumer behaviour may 

have an impact on the revenues. It is commonly recognized that a transition to low-carbon 

economy involves significant risks to different actors and banks need to be able to take these 

risks into account when they evaluate their direct risks and the risks of their clientele.  

Approaches and methodologies to evaluate transition risks are on early phase and there are 

not established processes to quantify these risks. The 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 this study sector approach developed by Battiston et al. (2017) is used to 

identify most relevant sectors of economic activities where transition risks lie. In the 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 risk to the credit institutions 

in Finland as well as in Sweden and in Denmark.  

 

1.2. Research objectives and goals 

After households, non-financial corporations are the most significant counterparty for 

Finnish credit institutions and hence are a significant source of financial risk for the credit 

institutions. The goal of this masterôs thesis is to understand how exposed Finnish credit 

institutions are to the transition risks of climate change through their loans granted to non-

financial corporations. This study defines the most relevant sectors from climate change 

transition risk perspective. The results of this thesis should give an insight to the transition 

risk relevant sectors and how much loan Finnish banks have issued to these sectors. Results 

should also give information about the exposure of Finnish banks to sectors sensitive to 

transition risks compared to the exposures of Swedish and Danish banks. Credit institutions, 

which can be either deposit banks or financing institutions, are commonly referred to as 

banks. In this thesis, the terms ócredit institutionsô and óbanksô are used interchangeably to 

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

The reason to examine the exposure of banks to transition risks of climate change is that 

there is very limited amount of quantified information available about the climate risks banks 

are exposed to. At the same time supervisors consider risks stemming from climate change 

will be one of the main challenges for banks on the years to come. European Central Bankôs 

Banking Supervision has also identified climate-related and environmental risks as a one of 

its supervisory priorities for 2022-2024. In the future this information likely plays increasing 

role also for investors and other stakeholders. Common view is that climate change poses 

risks to banks now and especially in the future but with information available it is very 

challenging to state how exposed banks are to these risks. This study aims to contribute to 

filling the gap by providing empirical evidence on exposures of Finnish and Nordic credit 

institutions. 

 



12 

 

1.3. Research methods and data 

The methodology of this study consists of both theoretical and empirical approaches. 

Theoretical approach introduces the transition risks of climate change and possible impacts 

for banks relying on existing information from the literature. In the empirical part of the 

study, it is analysed how exposed Finnish credit institutions are to the transition risks of 

climate change through the loans issued. 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 associated with transition risk of climate change.  

To understand how exposed banks are to these sectors and if there are differences between 

banks and between countries qualitative quantification analysis is done. In the study it is 

analysed how much money each Finnish bank have issued to the sectors sensitive to the 

climate change. Exposures of Finnish banks are also compared with exposures of selected 

Nordic banks to understand if there are special features in Finland or if there are similar 

exposures in the Nordic countries. The data used in this study is collected directly from 

official financial reports banks are obligated to publish or from reports published by 

European Central Bank. These sources can be considered reliable and since banks are 

obligated to publish reports in standardized format the data in the study is also comparable.  

 

1.4. Research structure 

This study is structured into seven main chapters. The first chapter provides background and 

motivation for the study. It also introduces the research objectives, goals, methods, and data. 

The second chapter of this study introduces the common risk drivers associated with 

transition to a low-carbon economy. The aim of the chapter is to explain what transition risks 

are and demonstrate how transition can turn into risks for companies in several ways. The 

chapter also considers special features related to transition risks in Finland. In the third 

chapter financial risk categories for financial institutions are introduced and chapter explains 

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

This chapter also takes a note of credit institutionsô tools to manage transition risks of climate 
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change. Data collection and research method, as well as the context of the study, are 

presented in chapter four. Chapter five presents the results first for Finnish banks followed 

by results compared with the results of other Nordic banks in the scope of the study. 

Discussion on results as well as the limitations and future research areas are in chapter six. 

Chapter seven concludes the study and the results.  
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2. Transition risks of climate change 

Climate change means long-term changes in temperatures and weather patterns. Climate has 

changed many times in history and can change for many different reasons. Right 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 dioxide (CO2) and other 

greenhouse gases in the atmosphere. Greenhouse gases prevent sunôs heat returning into 

space and this causes raising temperatures. (United Nations - What is Climate Change.) 

Global warming reached 1.1 °C compared to pre-industrial level in 2019 and warming is 

expected to continue (European Commission - Climate Change). The rising temperatures 

increase uncertainty and bring a lot of new kind of risks associated with the rising 

temperatures. Climate-related risks become higher already when the global warming reach 

1.5 °C but if warming cannot be limited to 1.5 °C risks become significantly higher. There 

is a significant difference with predicted risks at 1.5 °C warming and 2.0 °C warming so 

limiting the global warming to also limit the risks would be very 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 views on how the 

transition will happen and what are the right actions but, in any case, substantial changes are 

required to mitigate and adapt to climate change.  

Climate change is expected to have an impact on weather 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 usually at least floods, wildfires and storms including hurricanes and 

typhoons are seen as acute physical risks of climate change. These events are normal weather 

appearances, but the frequency and intensity of these events is expected to increase when 

climate change proceeds. Chronic 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 example on factories, other 

physical resources, or human lives. 
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To avoid or decrease physical damages and all consequences associated with physical events 

of climate change reduction of greenhouse gas emissions is required. This would mean a 

shift to a low-carbon economy. Many industrial sectors are highly dependent on fossil fuels 

and a transition to a low-carbon economy and reduction of greenhouse gas emissions can 

mean major changes to the current economic system and current practices. Transition 

requires for example investments to new technologies and implementation of new laws. This 

brings new kind of uncertainty to the companies and actions to mitigate and adapt to climate 

change is likely to create significant transition risk on many sectors. At the same time, it can 

create opportunities for new business models and early adapters as there is likely increasing 

demand for new technologies and services. As the actions to mitigate and adapt to climate 

change may have a negative impact on certain sectors and businesses it brings also economic 

damages that will translate into financial risks which can have harmful effects on financial 

markets.  

Transition to low-carbon economy puts companies to challenging position; they need to bear 

with new kind of uncertainty. It is unclear when and how the transition will happen, what 

are the costs and what is the best game plan to survive with new expectations and regulation. 

However, it seems clear that some sort of transition will happen, and it will require extensive 

changes and depending on the nature of these changes they may pose variation of different 

kind of risks to the organisations. (IPCC 2020). As an example, Meinshausen et al. (2009) 

explored that cumulative CO2 emissions from fossil sources and land use should not exceed 

1 000 Gt CO2 to limit the probability of exceeding 2 °C to 25%. However, the known fossil 

fuel reserves contain around three times more CO2 emissions and using all these reserves 

would lead to significantly exceeding the emission limits of keeping the warming below 2 

°C. To keep the global warming below 2 °C these reserves cannot be used meaning 

significant shift on energy sector and significant losses for companies owning these reserves. 

Some other physical assets may also lose part of their value as a result of actions to limit the 

climate change, and this can impact to market valuation of companies owning these physical 

assets. If climate policies are not implemented in credible, stable way and if market 

participants cannot anticipate the effects of mitigation policies it can lead to systemic risk on 

interconnected financial sector. (Battiston et al. 2017.) 

Risks related to climate change have been a topical subject lately in companies and on 

financial sector as the understanding around the topic emerges.  Launching of Taskforce on 
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Climate-related 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 change but also 

highlights the importance of assessing, managing, and reporting the risks associated with a 

transition to a low-carbon economy. (Zhang 2022.) Regulators and supervisors have also 

realised the emerging risks associated with climate change and expectations towards 

financial institutions to manage and report these risks are increasing globally. For example, 

European Central Bankôs Banking Supervision states that risks stemming from climate 

change will be one of the main challenges for banks on the years to come. Supervisor has 

identified climate-related and environmental risks as a one of its supervisory priorities for 

2022-2024. (European Central Bank 2021a.) European Central Bankôs Banking Supervision 

also sets a wide range of expectations for banks in its supervision and banks are expected to 

monitor and manage these risks in sufficient way. It is clear that the supervisor in Europe is 

not taking the subject lightly which also highlights the importance of the topic. 

As discussed, environmental risks can be either physical risks or transition risks. However, 

it is not clear which one of these is the most sever source of financial risk in the future and 

how material the risks actually are. As figure 1 shows, physical risks and transition risks are 

highly dependent and, in some scenarios, trade-offs. Figure shows that in orderly transition 

the impacts of both, physical risks and transition risk are the smallest. If climate goals are 

met in disorderly way, are impacts of 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 trade-off the impact of physical risks are significant. In too 

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

met, the impact of physical risks is also significant. 
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Figure 1. Climate risk scenarios (Source: Network for Greening the Financial system, 

Comprehensive report 2019) 

Environmental risks can materialise to financial institutions through many risk channels and 

depending on the future development, the weight and significance of risks arising from 

transition to low-carbon economy and from physical impacts of climate change will vary. 

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

uncertainty to financial sector and financial institutions must digest the consequences.  

 

2.1. Transition risk drivers 

The reduction of greenhouse gas emissions and a transition to a low-carbon economy likely 

requires extensive policy, legal, technology and market changes. This transition will shift 

existing norms and standards creating increased uncertainty and impacts business on 

different sectors in countless ways. Some sectors are especially vulnerable to transition risks 

of climate change. TCFD (2017) identifies four types of transition hazards. The European 
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Commission (2019) identifies same risk categories in their own guidelines but further divide 

them into five risk drivers. The drivers have been presented here following the division used 

by The European Commission.  

 

2.1.1. Policy risks 

Policy changes are probably among the most efficient ways to impact on climate change. 

Countries have set emission reduction targets and a growing coalition of countries have set 

a net-zero target for greenhouse gas emissions. (United Nations). These targets cannot be 

met without drastic changes in current practices and policy actions are a key driver to enable 

these changes. These policy actions can either seek to limit the negative effects of climate 

change or to promote adaption to climate change. The decisions can be related to for example 

implementing carbon-pricing mechanisms, promoting energy-efficiency solutions, or 

shifting energy use from fossil fuel sources toward lower emission sources. (TCFD 2017.) 

These decisions may increase the operating expenses and reduce earnings of the companies. 

For example, higher tax on GHG emissions have a direct impact on costs. The increased 

price of the fossil fuels does not only impact on companies owning the fossil fuel assets but 

also to the companies highly dependent on fossil fuels. If the high CO2 emissions and fossil-

fuel dependency have an impact or possible impact on earnings and profitability it can 

impact to access and cost of funding. Also, requirements or limitations to land use practices 

are an example of policy risks. (European Commission 2019.) Limitations can reduce the 

value of the land or even make it valueless from commercial perspective.  

The actual financial impacts of the policy changes depend on the timing and nature of the 

changes, as well as unique characteristics of businesses (TCFD 2017). Policy changes can 

have a big impact on the whole economic system, especially if the decisions are made in 

uncontrollable ways. An abrupt transition from fossil fuels could lead to higher energy prices 

and this could impact also to the investments to non-energy companies. If higher prices shift 

to consumer prices that can have an impact on consumer consumption resulting negative 

impact on economic growth. (De Nederlandsche Bank 2017.) The total impact of these type 

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

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

The number of climate-related litigation cases has increased globally, and it looks like the 

trend continues also in the future. Especially during the last few years, the number of such 

litigation cases has increased. (Setzer and Higham 2022.) While many of the cases are filed 

against governments, the analysis confirms that climate change litigation claims are filed 

also against diverse range of corporate actors. The case against the company might be filed 

if the company for example fails to disclose material financial risks related to environmental 

matters or does not mitigate impacts of climate change in sufficient way (TCFD 2017). 

While majority of the cases in 2021 were filed against fossil fuel companies, more than half 

of the cases were filed against the companies on other sectors. Study of Higham and Kerry 

(2022) showed that there were several cases against companies operating in food and 

agriculture, transport, plastic, and finance as well. While the future is hard to predict Setzer 

and Higham suggest that the other high emitting sectors such as heavy-duty industry (e.g. 

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

agriculture.  

For a financial institution the legal risk could materialise in two ways, the cases against 

companies they have financed can ultimately have an impact on financial stability and 

performance of the company either because of increased litigation costs or because of 

reputational impacts having negative impact on demand of the company. This can impact to 

the creditworthiness of the company and its ability to manage its liabilities. It is also possible 

that case is filed directly against the financial company. Reputational risks and impacts are 

further discussed in 2.1.5.  

 

2.1.3. Technology risks 

In general, technology is an important driver of economic change. It is obvious that transition 

to a low-carbon economic system cannot be reached without technological changes, 

improvements, and innovations. For 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 superseded or the energy source they use becomes more 
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expensive. (Bank for International Settlements 2021.) In general, changes in technology 

mean that companies need to invest in new technologies to be able to remain competitive 

since new technology displaces old systems. The direction and timing of technology 

development is still unclear creating a lot of uncertainty in assessing technology risks. 

(TCFD 2017). For example, it is possible that forerunners invest in new technology too early 

on and it either ages very quickly or is expensive to use very early on. On the other hand, 

forerunners might have significant competitive advantage compared to their competitors. 

Rapid technical changes are a necessity for transition to low-carbon economy to happen but 

how and when they will happen is unclear. This increases the uncertainty of the companies 

which likely increases the risks associated with the company. For many companies, 

technology is in the core of their business, and it is possible that not all the companies make 

right decisions when predicting the evolution. This certainly poses a risk also for their 

financier. 

 

2.1.4. Market risks 

Market risks arise from the changes in supply and demand as climate-related risks and 

opportunities are increasingly considered on different forums. Climate change can affect the 

markets in countless ways and impacts are very complex and challenging to predict but it is 

expected that for example consumer preferences will  change which can mean lower demand 

for certain businesses. This might lead to write-downs for companies who fail to shift their 

business model to meet the changed needs of consumers. It is also possible that the costs of 

raw materials increase in the future, and it becomes more difficult to predict the energy 

prices. Increased production costs and output requirements (e.g. waste treatment) can have 

a significant impact on companies. Also, the value of the assets the company holds can 

change significantly due market changes. For example, the value of lands and properties, 

securities and fossil fuel reserves can change rapidly if big shifts happen on the markets. 

(TCFD 2017.) 

The general uncertainty related to the climate change puts markets to the challenging 

position and usually uncertainty has a negative effect to the business in general. Companies 

need to be flexible and be able to respond to the market shifts. Climate change does not have 

similar impacts to all businesses and other sectors are more vulnerable to the impacts than 
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the others. It can be hard to predict who will suffer from market risks and what companies 

are capable to find ways to navigate in changing market environment. This makes it 

challenging also for the financial institutions to predict these risks associated with their 

clients. 

 

2.1.5. Reputational risks 

Climate change is very topical subject, and many counterparties follow closely how 

companies impact on the climate change as well as their mitigating actions. The whole sector 

or a single company can be stigmatized for their negative climate impacts. Another raising 

concern is greenwashing where company overstates or lies about the actions taken to protect 

the environment or to be sustainable and responsible. Negative reputation can have a lot of 

potential impacts to the company. It can reduce the demand for products and services due to 

shift in consumer preferences. It can also affect for example to the capital availability or 

have a negative impact on workforce since company is not seen as an attractive employee. 

(TCFD 2017.) 

Climate-related risks are also relatively new subject for the companies which can challenge 

the management of such risks.  There is not necessarily enough trained workforce to manage 

the matter which can increase the risk of mistakes and lack of knowledge can lead to even 

accidental greenwashing. Still a good reputation is a key instrument for any company and 

business and companies should not underestimate the impacts of reputation, especially of 

ruined one. 

 

2.2. Transition risks in Finland 

The global warming has been and is expected to be strongest in the Arctic. The warming in 

the whole area of Finland is also expected to be higher than the average warming of the 

globe. (Ilmatieteenlaitos.) Extreme weather events will increase also in Finland, but the 

impacts of the events will not likely be as severe as on many other areas. For example, 

changes caused by climate change wonôt likely make living in Finland impossible, but in 

some other countries that might be the case in the future. Some meteorological phenomena 
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are still expected to increase also in Finland. Especially urban, river and costal floods might 

increase on certain areas. It is also expected that the probability of extreme heat and droughts 

increases leading for example to increasing forest fires (Valtioneuvosto 2022.) It is clear that 

in the future climate change has physical impacts also in Finland but it is possible that 

economic impacts are not material in Finland. The economy wide stress test of European 

Central Bank (ECB) (2021b) showed that the share of firms exposed to physical risk in 

Finland was close to 0 percent and the share was the lowest among the European countries 

involved in stress testing.  

Physical risks are often very location specific, and it is easy to understand that the physical 

risks of climate change are different in Finland than they are on areas below sea level or on 

areas that already suffer from extreme droughts or storms. With transition risks it is not as 

straightforward. The stress test of ECB also showed that in Finland transition risks for 

companies are low compared to companies operating in other European countries. However, 

it was estimated that around 23 percent of firms in Finland are still subject to transition risks. 

This highlights that even if transition risks in Finland are modest compared to many other 

countries, they are not irrelevant. As discussed earlier in this chapter, transition risks can 

materialise through many channels and there is a significant uncertainty related to transition 

risks. Since impacts of the transition are very hard to predict they 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 targets. In July 2022 new Climate Change Act entered into force and Finland set 

objective to be carbon-neutral in 2035 and to reduce emissions by at least 90% to 2050 

compared to the levels in 1990. New Climate Change Act do not consider individual sectors 

or specific actions for emission reduction, but the Act lays down provisions on four climate 

change policy plans where the measures to reduce greenhouse gas emissions are introduced. 

(Ympäristöministeriö 2022.) It is clear that ambitious plans require significant reduction of 

emissions as well as absorbing carbon from the air. This means that changes can be expected 

not only on energy sector but in agriculture and forestry, manufacturing, and transportation 

for example. Nowadays many companies are very global, and they are impacted by political 

decisions made in other countries. Same applies to all transition risk drivers. Many 

companies are operating globally meaning that legal risks, technology risks, market risks 

and reputational risks can arise from outside of Finland. In that sense it seems to some extent 
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pointless to evaluate the transition risks only in Finland. At the same time companies have 

very different presence in different countries and financial institutions need to be able to 

thoroughly evaluate the transition risks the institution and its clients are exposed to. 
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3. Transition risks for credit institutions 

Climate-related and environmental, like other ESG (Environmental, Social and Governance) 

risks as well, include fundamental uncertainty and credit institutions should use sufficient 

measurement methodologies to capture the relevant risk factors to be able to deal with the 

uncertainty. (The European Banking Authority 2021.) With no doubt, this is a challenging 

task, and these methodologies are currently being developed by credit institutions. There is 

a lot of guidance from authorities but there are not clear answers or established models and 

methodologies to use. European Central Bank has for example published a Guide on climate-

related and environmental risks in November 2020. In the guide ECB set out 13 supervisory 

expectations for institutions related to management of these risks. In November 2021 ECB 

published a report ñThe State of Climate and Environmental Risk Management in the 

Banking Sectorò where ECB reports that none of the institutions in its supervision are close 

to fully align their practices with the supervisory expectations. This shows that integration 

of climate-related and environmental risks into strategies and risk management is not an easy 

task for institutions. However, the importance is widely recognized, and it is important to 

understand how these risks can impact on credit institutions. In this chapter it is discussed 

how these risks arising from climate change can materialize for the credit institutions.  Risks 

are recognized and credit institutions are expected to adequately identify as well as manage 

these risks in the future. This chapter also discuss credit institutions capabilities and 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 risks are not a new risk category for 

banks but can have an impact on existing financial risk categories. The traditional risk 

categories for financial institution are credit risk, market risk, operational and reputational 

risk as well as liquidity and funding risk. Figure 2 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 risks adequately way.  

 

Figure 2. Summary of environmental risk drivers, transmission channels and financial risk 

categories (Source: European Banking Authority 2021) 

In supervisory expectations of European Central Bank (2020) ECB expects institution to 

incorporate climate-related and environmental risks as drivers of existing risk categories. 

Also, many other authorities or supervisors expect similar approach from regulated or 

supervised organizations (see for example The New York State Department of Financial 

Services 2020 or BaFin - Federal Financial Supervisory Authority 2020). 

These requirements mean that credit institutions need to recognize how climate-related and 

environmental matters really turn into potential risks with financial impact. While transition 

risks of climate change for credit 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 them to manage 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 risk for credit institutions. 

Accurate management of credit risk is a key matter for credit institutions. Credit risks may 

materialize if borrower fails to repay the loan or meet other terms of the contract. The 

traditional assessing of credit risks has relied heavily on historical data, but climate-related 

and environmental risks are future risks that develop over time and historical data is not very 

useful to measure these risks (Risk.Net 2021). Climate-related and environmental factors 

can have impact on normal credit parameters and to quantify the impact of climate-related 

and environmental factors credit institutions should be able to evaluate how they impact on 

probability of default (PDs) and loss given default (LGDs). 

The probability of default depends on how the transition to a low-carbon economy will be 

done. In the economy-wide stress test of European Central Bank (2021b) three alternative 

scenarios were used with different levels of transition risk and physical risk. In the best-case 

scenario or orderly 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 costs related 

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 significant. Because 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 and in delayed-transition 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 increased to 3% in late 2030s compared to the baseline (orderly 

transition). The challenge is that at this point all scenarios are possible and credit institutions 

need to take all the presented scenarios into account.  

The impact of climate change can also have an impact on the loss given default of credit 

institutionsô corporate loan portfolio. The risks can materialize through micro channel which 

means decrease of the value of physical collateral. The macro channel considered the impact 

of macro financial shocks focusing especially changes on GDP (gross domestic product) that 
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can stem from transition risks or physical risks. (European Central Bank 2021b.) In transition 

risks they are related to identified risk channels such as changes in regulation or technology 

that can result significant impact on economy and in particular, value of some financial 

assets. The potential impacts from transition to financial system are greatest in scenarios 

with significant uncertainty, for example when redirection 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 

categories. Market risk refers to risk of losses arising from unfavorable movements in market 

prices. Market risks can materialize from all positions of banksô trading book as well as from 

commodity and foreign exchange risk positions. (The European Banking Authority - Market, 

counterparty and CVA risk.) In 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 unsustainable way. Financial 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 climate-related and environmental risks impact on the 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 climate-related and 

environmental matters, but some banks have processes in place to limit the risk. They have 

integrated climate-related 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 for example 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 risks. However, in the future also more 

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

Institutionôs activities or lack of thereof can drive operational risks and reputational risks. 

Operational risks are risks of losses from external events or from inadequate or failed internal 

processes, people, or systems (The European Banking Authority - Operational risk). From 

operational risk perspective the most obvious form of climate-related and environmental 

risks are damages to physical assets but for credit institution this risk related directly to their 

own operations is not as significant as it is for example for companies relying on their 

factories or agriculture sector.  

The Bank for International Settlement (2009) defines reputational risk as follows: 

ñReputational risk can be defined as the risk arising from negative perception on the part of 

customers, counterparties, shareholders, investors, debt-holders, market analysts, other 

relevant parties or regulators that can adversely affect a bankôs ability to maintain existing, 

or establish new, business relationships and continued access to sources of fundingò. For 

credit institutions 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 reputation is bankôs most 

important asset and the asset that is the most difficult to recover once it is lost and continues 

that bankôs reputation is so valuable it is practically impossible to underestimate. Also 

considering how topical issue environment and climate change are, it truly seems that banks 

cannot take climate-related and environmental reputational risks too seriously. It should also 

be noted that besides having a negative impact on the reputation being involved in harmful 

or controversial activities can lead for example to legal claims that 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 climate-related and environmental matters could 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 risk but leads to second-round risks such as 

withdrawal of funds or reduced client loyalty. This highlights how complex reputational 

matters are and how far-reaching impact they can have. Once reputation is ruined it can be 

very hard to get back which makes it dangerous risk for the credit institutions. Bank of 
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England (2022) states that some of the institutions have committed to help their clients to 

navigate the transition by offering green products and by educating them which can help 

also banks to manage their reputational risk arising from clients.  

 

3.1.4. Liquidity and funding risk 

The European Bank Authorityôs survey on sustainable finance market practices (2020) 

showed that banks recognize ESG factors as drivers of prudential risks in all risk categories 

except in liquidity risk. In 2021 European Central Bank reported that most institutions have 

not even started integrating climate-related and environmental risks into their liquidity 

management frameworks and only 11% have assessed potential vulnerabilities related to 

these events. (European Central Bank 2021c). Even 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 risks can have an impact on liquidity on short- and 

medium-term and on funding of institutions on short- medium- and long-term.  

Climate-related factors can have an impact on the value of the assets as well as liquidity of 

the asset. For example, it can be expected that liquidity of instruments associated with high 

carbon industries can decrease when investors expect transition to low-carbon economy to 

increase risks on certain sectors. Climate-related events that are not directly targeted to the 

credit institution can also have a significant impact on the credit institution if 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 result, credit institution might have 

to sell assets on short term to cover the outflows (BaFin- Federal Financial Supervisory 

Authority 2020). Climate-related and environmental events could cause net cash outflows or 

have an impact on liquidity buffers and credit institutions should be able to take these into 

consideration in their risk management (European Central Bank 2020).  

Climate-related factors can affect the availability of funding as well as the stability of the 

funding and for example increase the costs of funding. The funding risk arising from climate 

and other ESG factors is recognized to have a possible influence on short-, medium-, and 

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

potential impact on the funding of institutions. (The European Banking Authority 2021.) 
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3.2. Credit institutionsô tools to manage transition risks 

Credit institutions are expected to have tools in place to assess the financial impact of 

climate-related and environmental risks as well as other ESG risks. As there are not yet well-

established methodologies or indicators to assess these risks many institutions have 

developed inhouse practices to assess these risks. Currently the practices to reduce these 

risks are heterogenous and vary across institutions. (European Banking Authority 2021.) In 

the European Union the European Central Bank has published a wide set of supervisory 

expectations relating to risk management and disclosure of climate-related and 

environmental risks. (European Central Bank 2020.) It expects banks to comply with 

expectations and has also set strict deadlines to meet them. Banks still have a long way to 

go and in November 2022 European Central Bank stated that banks are lacking sophisticated 

methodologies and granular information on climate-related and information risks. It was also 

stated that banks underestimate these risks and 96% of banks have blind spots identifying 

the risks. (European Central Bank 2022a.) It is clear that at least in Europe the supervisor is 

really pushing the change and has set high standards for banks to meet.  

There are many ways to manage climate-related and environmental risks and the risk 

management can be done on many levels. It can be done on client level, on region level or 

on sector level for example. Banks also have many tools they may use to manage the risks. 

For example, if physical risks or transition risks of climate change are observed in the process 

of loan origination it can have an impact on the pricing. Banks can also set strategic 

objectives or limits and for example limit their exposure on certain economic activities or 

sectors to limit the risk. The value of client engagement also should not be underestimated. 

Many of the climate targets relevant for banks are in connection with their clients and can 

only be met if banks and clients work in co-operation. Banks can for example offer loan with 

better terms to projects that improve green transition. As the part of sustainable projects in 

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

own risks.  

There are many ways to identify and manage risks associated with climate change but for 

some time banks also need to be able to deal with number of challenges. The European 

Banking Authority (2021) identifies six key issues in their report on management and 

supervision of ESG risks for credit institutions and investment firms. As the timing and effect 
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of policy actions and other transition drivers is very hard to predict, the level of uncertainty 

is one of the challenges credit institutions are facing. Also, insufficient data and 

methodological constrains are identified as issues since the topic is very new and there are 

not established approaches nor relevant and reliable data. Also, time-horizon mismatch 

causes issues since transition to a low-carbon economy likely happens gradually over the 

next 30 years when planning horizon and traditional risk management timeline of credit 

institutions are much shorter. As discussed earlier in this chapter, climate-related and 

environmental risks can impact any of the financial risk categories which means that they 

can impact in multiple ways from lower credit rating to higher credit losses or capital 

outflows. In the same report the European Banking Authority also points out the non-

linearity of environmental risks. They can cause complex chain reactions and cascade effects 

creating very unpredictable operating environment from economic, social, environmental, 

and geopolitical perspective. UNEP Finance initiative highlights the challenges related to 

the identification of transition risks. Transition risks vary across sectors which can make 

general economy-wide scenario analysis very insufficient to measure these risks. It is also 

important that credit institutions tailor transition risk assessment to meet the needs of their 

own organization and business model and a generic transition risk analysis likely do not lead 

to sufficient results. (UNEP Finance Initiative - Oliver Wyman) 

In addition to measuring and managing climate-related and environmental risks banks are 

also expected to disclose sufficient information. European Central Bank has also set 

expectations for banks related to disclosures to increase the transparency of banksô risk 

profiles. European Central Bank (2022b) reports that none of the institutions in the scope of 

their supervisory assessment disclose all the basic information on climate-related and 

environmental risks to align with ECBôs expectations. This is likely at least partially linked 

to counterparties institutions operate with.  Majority of the companies do not disclose how 

sensitive they are to transition risks of climate change or even crucial parameters such as 

caused emission or used energy thus it is very complicated for banks to evaluate the risks 

they are exposed through their counterparties. While more disclosing requirements are 

introduced banks may rely on general level approaches at least as a part of the judgement 

also in the future. It will be tricky for some time to get exact data and in such cases the 

sectoral analysis may provide a good high-level overview of how exposed banks are to 

transition risks of climate change. 
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4. Data and research method 

Based on theoretical review carried out in previous chapters there is a clear need for credit 

institutions to identify, measure, manage and monitor risks associated with climate change. 

Also, stakeholders such as investors need information about the risks associated with credit 

institutions. Climate change is still relatively new topic from risk management perspective 

and there are not established methodologies to measure risks. Also, credit institutions have 

not been obligated to disclose direct information on how exposed they are to the risks of 

climate change. For this reason, this study explores how taxonomy introduced by Battiston 

et al. (2017) can be used to analyse exposures of Finnish banks to the transition risks of 

climate change. This chapter introduces the method of empirical part of the study including 

the context of the study, research methods and the data. Furthermore, this chapter explains 

how sectors sensitive to the transition risks of climate change are chosen. 

 

4.1. The context of the study 

The level of transition risk is highly dependent on many things as previously discussed in 

this paper. Among other factors, sectors play a key role in transition risks. It is clear that 

some sectors are much more vulnerable to the risks of transition to low-carbon economy. 

The main transition risk drivers are described in the chapter 2 of this study. Naturally 

different companies have different resilience, some companies are more prepared than the 

others and some companies might even have a competitive advantage when the operating 

environment changes. Also, other factors such as geographical location plays a significant 

role. Still, on sector level it is possible to recognize where changes in carbon prices, 

technology and regulation are likely to have the biggest impact. Companies operating on 

sectors that are the most vulnerable to changes might also pose the greatest risk to the 

institutions granting loans to those companies. Banks have identified many ways to manage 

risks associated with climate change and are expanding their expertise on this field all the 

time. Sector analysis can be one of the ways to recognize their exposures and vulnerabilities 

and provide valuable insight to possible transition risks on high level. The aim of the 

empirical part of this study is to understand what sectors are most sensitive to the transition 
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risks of climate change and how relevant these sectors are for Finnish credit institutions. The 

study explores how exposed Finnish credit institutions are to these sectors through their loan 

portfolio. The goal of the study is to also measure the total exposure of a single bank to all 

sectors that are most sensitive to the transition risks of climate change as well as to measure 

the exposure to all sectors sensitive to transition risks. In this analysis the aim is to 

understand whether some credit institutions bear significantly bigger transition risk 

compared to others. In this study it is also analysed if there are clear concentration on certain 

climate sensitive sectors among Finnish credit institutions. To get further insight to the topic 

the results are compared with results from selected banks from Sweden and Denmark to 

understand if there are differences in Nordic countries.  

 

4.2. Research method 

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 associated with transition 

risk of climate change. Economic sectors subject to transition risks of climate change are 

divided into two groups in this study. There are sectors that are defined to be the most 

vulnerable to the impacts of transition to low-carbon economy and group of sectors that are 

considered relevant but not necessarily involve as significant risk as most vulnerable sectors. 

The study was carried out by first analysing how exposed each Finnish credit institution is 

to the economic sectors that are considered most vulnerable. After that it was analysed how 

exposed Finnish credit institutions are to all economic sectors that are defined as relevant. 

In the second phase of the study exposures of Finnish credit institutions are compared with 

exposures of selected Nordic credit institutions to understand if there are special features in 

Finland or if there are similar exposures in the Nordic countries.  

The data used in this study is numerical quantitative data. Often when data is quantitative 

the study is also quantitative and that seems to be the common approach in the literature as 

well. However, in order for research to be quantitative the collected data should be 

statistically analysed (e.g. Libarkin & Kurdziel, 2002). In quantitative study the sample size 

is also typically large (Sarja 2022). However, the sample size of this study is relatively small, 

and in this study collected numerical attributes are calculated but study does not include 
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statistical analysis hence study does not meet the common criteria of quantitative study, so 

study is conducted as qualitative research. Study that includes calculation of numeric data 

without statistical analysis is a qualitative study (Sarja 2020). Also, qualitative research often 

focuses on relatively small number of cases which supports qualitative approach (Eskola & 

Suoranta 1998).   

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

hard to find information about qualitative study with quantitative data.  However, 

quantification is a common research approach, but it is not widely discussed in academic 

literature. The most suitable method to conduct this study seems to be qualitative 

quantification analysis. In qualitative quantification analysis attributes are calculated to 

produce additional information but as mentioned before, statistical analysis is not done (Sarja 

2022.) In this study numeric data is calculated to understand exposures and to compare credit 

institutions and sectors with each other and that is possible to do as a qualitative 

quantification analysis. 

The purpose of this study is to gather high-level information about relatively new 

phenomenon and qualitative research is more suitable method for this study also from that 

perspective. Qualitative research often seeks to understand ñwhyò or ñhowò (Sullivan & 

Sargeant 2011). Since the aim of this study is to understand how exposed Finnish credit 

institutions are to the transition risks of climate change, seems qualitative research 

appropriate also from this perspective.  

 

4.3. Data 

The aim of the study is to analyze how exposed Finnish credit institutions are to the transition 

risks of the climate change through their loan portfolio. It is relatively easy to collect reliable 

data from these institutions because they must disclose a lot of quantitative information on 

a regular basis. Basel III is a set of measures developed after financial crisis of 2007-2009 

to strengthen the regulation, supervision, and risk management of banks (Bank for 

International Settlements). Basel III set disclosure requirements for banks and banks are 

obligated to publish their key prudential metrics on a regular basis. This increases 

transparency and gives market participants information about bankôs material risks and 
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capital adequacy. Banks publish Pillar 3 disclosure report that is an extensive report 

including detailed financial information about the bank. Since banks are obligated to publish 

financial information under same requirements, the reported figures between banks are 

comparable. Data in the reports is also reliable since it is regulated, and European Central 

Bank monitors data published in Pillar 3 reports (European Central Bank 2022c). 

Pillar 3 reports were used in this study to collect the information about the loan portfolio of 

Finnish credit institutions. For all the Finnish institutions included in this study data was 

collected from Pillar 3 disclosure reports of 2021. As a part of the report, institutions report 

credit quality of loans and advances to non-financial corporations by industry (template 

CQ5). That template includes a breakdown of all loans granted to non-financial corporations 

to 19 different sectors.  

To include all Finnish credit institutions to the study it is important to define the banks that 

are in the scope of the study. European Central Bank maintains a list of all significant banks 

in its direct supervision as well as list of less significant institutions that are in the supervision 

of national supervisors. The list updated on 1 July 2022 was used to identify all Finnish 

institutions. (European Central Bank 2022d.) Branches of foreign banks as well as 

subsidiaries of Finnish or foreign banks were excluded from the scope since they do not 

provide separate Pillar 3 reports. There are several entities in the list that are part of the same 

bank group and provide reports together. These local banks are not included as separate 

banks but bank groups they belong to are included. Based on the list of supervised banks the 

following Finnish banks are in the scope of the study:  

Significant institutions: 

o Kuntarahoitus Oyj 

o Nordea Bank Abp 

o OP Osuuskunta 

Less significant institutions: 

o Aktia Bank Abp 

o Ålandsbanken Abp 

o Fellow Evli Pankki Oyj 
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o Oma Säästöpankki Oyj 

o POP Pankkikeskus osk 

o S-pankki Oy 

o Suomen hypoteekkiyhdistys 

o Säästöpankkiliitto osk 

 

Fellow Evli Bank Oyj was formed in 2022 so it has not published Pillar 3 report from 2021 

and hence has been excluded from the further analysis (evli .com). Pillar 3 disclosure report 

from 2021 was available for all the other banks listed above. Information on how loans and 

advantages were divided between sectors was manually collected from the reports. 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 Hypoteekkiyhdistys was also 

excluded from the study. The final scope of the study are nine Finnish institutions of which 

three are significant institutions and six are less significant institutions.  

In Pillar 3 banks also report counterparty breakdown for the gross carrying amount of 

performing and non-performing exposures (template CQ3). In that template banks are 

obligated to report the total amount of loans and advances and how it has been divided 

between counterparties. Counterparties are central banks, general governments, credit 

institutions, other financial corporations, non-financial corporations, and households. 

Distribution between counterparties can vary significantly between credit institutions and 

non-financial corporations are only one of the counterparty groups. Especially loans granted 

to households form a significant amount of all loans given. Figure 3 shows that the 

distribution of loans and advances between counterparties is very different. For example, 

over 80% of loans and advances granted by POP pankkikeskus osk and S-pankki 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 customers and reports very low share for household loans. House-hold loans 

play massive role for banks but probably it would 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 sector. Figure 3 also shows that after households, non-financial corporations 
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are clearly the most significant counterparty for all credit institutions, so it is very important 

to understand what kind of transition risks these loans pose to banks. Also, figure 3 illustrates 

that other counterparties than households and non-financial corporations play a very limited 

role for all Finnish credit institutions except for Kuntarahoitus Oyj. 

These observations support the approach to only include non-financial corporations to this 

study. Compared to all performing loans, the share of loans to non-financial corporations 

was between 15,2 percent and 47,6 percent. For different banks with different business 

models the significance to understand the sectoral exposure of loans to non-financial 

corporations varies but as it is the second most significant counterparty for all banks it is 

interesting and important area of study. Non-financial corporations are also likely the 

counterparty group with biggest variation in sectors which also means that the variation of 

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

 

 

Figure 3. Distribution of loans and advances of Finnish credit institutions between 

counterparties 
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The exposure of Finnish credit institutions to the climate relevant sectors are compared with 

Swedish and Danish banks. Comparison was conducted with banks that are in the scope of 

EU-wide transparency exercise of European Central Bank. These banks report ñBreakdown 

of loans and advances to non-financial corporations other than held for tradingò as a part of 

transparency exercise. The scope of the reported figures is very similar to the scope of 

reported figures in Pillar 3 and is considered sufficient to do the comparison. The following 

Swedish and Danish banks were included in the transparency exercise: 

¶ Sweden: 

o Kommuninvest - group 

o Länförsäkringar Bank AB (publ) 

o SBAB Bank AB - group 

o Skandinaviska Enskilda Banken - group 

o Svenska Handelsbanken - group 

o Swedbank - group   

¶ Denmark 

o Danske Bank A/S 

o Jyske Bank A/S 

o Nykredit Realkredit A/S 

o Sydbank A/S 

Swedish and Danish banks are not supervised by European Central Bank 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 EU-wide transparency exercise of European Central 

Bank since it was possible to gather information about these banks. As 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. 
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4.4. Sectors subject to 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 between 19 economic 

sectors. The European Union have joint classification system of economic activities, The 

Statistical classification of economic activities in the European Community, also called 

NACE. Like said, also banks in Europe report their liabilities using the same categorization. 

In this chapter the aim is to define the NACE sectors where the transition risks of climate 

change are the greatest.  

 

4.4.1. Statistical classification of economic activities 

The European Union have joint classification system of economic activities, The Statistical 

classification of economic activities in the European Community, also called NACE. It 

defines the criteria on how economic activities should be categorized. NACE has a 

hierarchical structure including four levels as follows: 

i. sections (level 1) 

ii.  divisions (level 2) 

iii.  groups (level 3) 

iv. classes (level 4) 

NACE classification ensures that similar economic activities are reported in the same 

manner around the Union. NACE gives relatively detailed guidance on how different 

activities should be classified and methodology also considers cases where activities would 

fall into several categories. On the broadest section level NACE divides economic activities 

to 21 sectors. (Eurostat 2008) Sectors are the following: 
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Table 1. NACE level 1 sectors 

A Agriculture, Forestry and Fishing 

B Mining and Quarrying 

C Manufacturing 

D Electricity, Gas, Steam and Air Conditioning supply 

E Water supply; Sewerage, Waste Management and 

Remediation Activities 

F Construction 

G Wholesale and retail trade; repair of motor vehicles and 

motorcycles 

H Transportation and Storage 

I Accommodation and Food Service Activities 

J Information and Communication 

K Financial and Insurance Activities 

L Real Estate Activities 

M Professional, Scientific and Technical Activities 

N Administrative and Support Service Activities 

O Public Administration and Defence; Compulsory Social 

Security 

P Education 

Q Human Health and Social Work Activities 

R Arts, Entertainment and Recreation 

S Other Service Activities 

T Activities of Households as Employers; Undifferentiated 

Goods- and Services-producing Activities of Households 

for own use 

U Activities of Extraterritorial Organisations and Bodies 

 

As a part of Pillar 3 report banks report credit quality of loans and advances to non-financial 

corporations by industry. The amount of loans and advances given to non-financial 

corporations are divided between economic sectors using the NACE sectors presented 

above. In Pillar 3 reporting loans are reported on the highest level of the NACE classification 
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splitting loans to 19 different economic sectors. Sections ñTò and ñUò are not in use since 

they are not applicable in concerned reporting. 

On high level, this allows to examine on what sectors loans and advances granted by bank 

are concentrated on. The limitation is, that every sector includes a significant number of sub-

sectors on many levels as described above and these sub-sectors can have very different 

features and qualities. Still, on high level this division shows where banks have lent the 

money. To manage the possible transition risk, it is crucial for bank to understand which 

sectors are most vulnerable to transition risks and whether the bank have concentration on 

such sectors. Battiston 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 Policy Relevant Sectors (CPRS) Methodology first developed by Battiston et al. 

2017 is a classification of economic activities to assess climate change transition risk. In the 

article the existing classification of economic activities (NACE) are remapped into new 

climate policy relevant sectors. European Central Bank identifies CPRS methodology as one 

of the main approaches in transition risk assessment. According to European Central Bank 

CPRS classification is commonly used and hence can be considered as a reliable and 

sufficient methodology to assess transition risks. (European Central Bank 2021d.) This 

supports the approach to do a sector analysis and to use CPRS methodology as an approach 

to do the analysis. 

Battiston et al. (2017) uses several approaches to identify climate policy relevant sectors. 

First, sectors with highest direct GHG emissions (scope 1 CO2 equivalent) are identified. 

After that analysis considers carbon leakage risk classification which identifies activities 

where costs or competitiveness is heavily affected by introduction of a carbon price. All 

considered economic activities can be mapped into one of the following categories: 1. 

suppliers of fossil fuels 2. suppliers of electricity 3. users of either fossil fuels or electricity. 

The third category can further be divided into transport, housing, and manufacturing. Based 

on the information described above, Battiston et al. have remapped existing NACE classes 
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into climate policy relevant sectors. For all NACE glasses that are considered to be climate 

policy relevant one of the following new sectors is given: 

¶ Fossil-fuels 

¶ Utilities 

¶ Transport 

¶ Energy-intensive 

¶ Housing 

Later Battiston et al. (2022) also introduces agriculture as climate policy relevant sector, and 

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

In 2022 Battiston et al. published NACE - CPRS - IAM mapping tool including a technical 

note and a classification where over 1000 NACE codes on different levels are grouped to 

climate policy relevant sectors. This file is used to understand what NACE level 1 sectors 

are the most relevant from the transition risk perspective. Table 2 shows how many of the 

level 2 and level 3 NACE sub-sectors of each level 1 NACE sectors are mapped as climate 

policy relevant sectors in mapping tool. Table shows that there are three sectors where all 

sub-sectors on level 2 and level 3 are mapped as climate policy relevant. It was further 

checked that for these sectors also all activities on level 4 were mapped as climate policy 

relevant. This means that according to taxonomy of Battiston et al. (2017 & 2022) all 

economic activities on all levels reported on these sectors are climate policy relevant. In 

other words, there arenôt any sub-sectors that are not climate policy relevant so even if we 

do not know the sub-sectors of loans given by the banks, we know that all loans given to any 

of the sub-sectors of these NACE sectors are climate policy relevant. In this work these 

economic sectors are considered as the most relevant from climate change transition risk 

perspective and in results are discussed as most climate relevant economic sectors. These 

sectors are:  

A - Agriculture, Forestry and 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 where the 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 climate policy relevant level 1 sectors level 4 was not analysed as 

the number of sub-sectors on that granularity is very high and analysis of level 2 and level 3 

provided sufficient information. Table 2 illustrates that there are several sectors where 

majority of level 2 and level 3 sub-sectors are mapped as climate policy relevant sectors 

according to the Battiston et al. (2017 & 2022). This analysis does not consider how big the 

sub-sectors are compared to each other but only analyses how many of the sub-sectors are 

climate policy relevant sectors. 
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Table 2. The share of climate policy relevant sectors of NACE subsectors 

  NACE Level 1 Sector 

CPRS on NACE  

level 2 

CPRS on NACE 

level 3 

    Fraction Percentage Fraction Percentage 

A Agriculture, Forestry and 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 % 

D 

Electricity, Gas, Steam and Air 

Conditioning Supply 1/1 100 % 3/3 100 % 

E 

Water Supply; Sewerage, Waste 

Management and Remediation Activities 3/4 75 % 5/6 83 % 

F Construction 2/3 67 % 6/9 67 % 

G 

Wholesale and Retail Trade; Repair of 

Motor Vehicles and Motorcycles 1/3 33 % 5/21 24 % 

H Transportation and Storage 5/5 100 % 14/15 93 % 

I 

Accommodation and Food Service 

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 % 

M 

Professional, Scientific and Technical 

Activities 0 0 % 1/15 7 % 

N 

Administrative and Support Service 

Activities 0 0 % 1/19 5 % 

O 

Public Administration and Defence; 

Compulsory Social Security 0 0 % 0 0 % 

P Education 0 0 % 0 0 % 

Q Human Health and Social Work Activities 0 0 % 0 0 % 

R Arts, Entertainment and Recreation 0 0 % 0 0 % 

S Other Service Activities 0 0 % 0 0 % 

T 

Activities of Households as Employers; 

Undifferentiated Goods and Services 

Producing Activities of Households for 

Own Use 0 0 % 0 0 % 

U 

Activities of Extraterritorial Organisations 

and Bodies 0 0 % 0 0 % 

 

If at least two third of sub-sectors on level 2 and at least two third of NACE sub-sectors on 

level 3 were mapped as climate policy relevant sectors the level 1 sector was considered as 

climate relevant economic sector. With that definition selected NACE sectors are sectors 

where clear majority of sub-sectors are climate policy relevant. In results these economic 

sectors are together with most climate relevant economic sectors referred as all climate 

relevant economic sectors. The sectors with predominant 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 - Transportation and Storage 

To conclude, from 21 NACE level 1 sectors there are three economic sectors are completely 

climate policy relevant and five sectors where significant majority of the economic sub-

sectors are mapped as climate policy relevant sectors. In total this means eight sectors out of 

21 sectors of economic activities. In chapter five it is presented how exposed banks are to 

these three most relevant sectors and to all eight climate relevant economic sectors through 

their loans to non-financial corporations. 
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5. Results 

The exposures of financial actors can be divided into three main categories. Equity holdings, 

bond holdings and loans (Battiston et al. 2017). In this study it was examined how exposed 

Finnish banks are to the transition risks of climate change through their loans and advances 

granted to non-financial corporations. In chapter four it was showed that after households, 

non-financial corporations are the most significant counterparty banks have issued loans to. 

To analyse the exposure, it was first defined which NACE level 1 economic sectors possibly 

hold biggest transition risk using climate policy relevant sectors mapping by Battiston et al. 

(2017). In this study it is first analysed what is the exposure of Finnish credit istitutions to 

the most climate relevant economic sector and then the study is extended with an analysis of 

how exposed institutions are to all economic sectors that are climate relevant from climate 

change transition risk perspective. The definition of climate relevant economic sectors was 

done in chapter 4.4. In the last phase of the study the results are compared with exposures of 

significant Nordic banks to understand if the exposure to transition risks of climate change 

differs between Nordic countries or if there are certain sectors that are relevant in Finland 

but are not relevant in the comparison countries. 

 

5.1. Exposure to the most climate relevant economic sectors 

The results show that the exposure of different Finnish banks to the most climate relevant 

economic sectors are very different as well as the total exposure to the most climate relevant 

economic sectors. Figure 4 illustrates how exposed banks are to the most climate relevant 

economic sectors compared to all loans they have granted to non-financial corporates. For 

few banks almost all loans and advances to non-financial corporates are granted to sectors 

that are mapped as the most relevant from climate change perspective. As discussed earlier, 

all sub-sectors of these economic sectors are mapped as climate policy relevant sectors, so 

all activities related to these sectors are considered relevant from climate change transition 

risk perspective. Total exposure to the most climate relevant sectors varied from less than 

15 percent to almost 100 percent. This demonstrates that banks risks to transition risks of 

climate change through their loans and advantages to non-financial corporates are very 
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different. Aktia Bank Abp had the smallest total exposure and S-pankki Oy had the biggest 

exposure to all most climate relevant sectors combined. 

 

Figure 4. Loans to most climate relevant economic sectors per institution  

Table 3 shows for each bank the share of loans issued to the most climate relevant economic 

sectors compared to all loans issued to non-financial corporations. For all institutions the 

real estate activities are the most relevant sector. However, it is worth noting that for Aktia 

Bank Abp real estate activities are less than 10 percent of their loans and advances to non-

financial corporations and also for Ålandsbanken Abp only 23,8 percent. At the same time 

Kuntarahoitus Oyj has over 90 percent of loans and advances to non-financial corporations 

issued to real estate sector and S-pankki almost 100 percent. This shows that even if the real 

estate is the most relevant sector to all banks, the relevancy and risks associated with sector 

vary significantly between institutions. 

With other two most climate relevant sectors the significance to credit institutions is very 

different. Where many banks have almost zero exposure to agriculture, forestry and fishing 

has POP pankkikeskus osk over 15 percent exposure to this sector. It clearly bears significant 

risk on this sector compared to any other bank. Since risks associated with agriculture are 

very different than risks associated with real estate sector it is important to understand the 
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exposures and adequate management of risks concerned. The exposure of over 15 percent 

plays significant role in banks loan book and requires that risks associated with the sector 

are recognized and taken into account. At the same time some other banks do not need to 

really consider risks associated with agriculture since the exposure is zero or close to zero. 

It is also interesting observation that the total exposure of Aktia to all most climate relevant 

economic sectors is smaller than exposure of POP pankkikeskus osk to agriculture sector 

alone. This illustrates how different risks Finnish credit institutions have and may face 

related to climate change.  

Many of the banks do not suffer risks arising from electricity, gas, steam and air conditioning 

supply sector. Majority of the banks have exposure of less than one percent to that sector 

and almost all banks have exposure of less than five percent which means that they do not 

likely have to pay extensive attention to sector in consideration. The only exception is OP 

osuuskunta who has an exposure of 10,4 percent to the electricity, gas, steam and air 

conditioning supply sector. They need to be able to manage transition risks arising from this 

sector while they are almost irrelevant for the majority of the Finnish credit institutions.  

Table 3. The share of loans issued to the most climate relevant economic sectors compared 

to all loans and advances issued to non-financial corporations 

  

Agriculture, 
Forestry and 
Fishing 

Electricity, Gas, 
Steam and Air 
Conditioning 
Supply 

Real Estate 
Activities Total exposure 

Aktia Bank Abp 0,7 % 4,6 % 9,5 % 14,7 % 

Ålandsbanken 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 Säästöpankki 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 % 

S-pankki Oy 0,0 % 0,5 % 97,5 % 98,1 % 

Säästöpankkiliitto osk 6,1 % 0,0 % 55,1 % 61,2 % 

 

The results show that banks have very different risk profiles. Two of the three sectors 

examined in the first phase of the study can form a significant risk to a single bank but do 

not form a significant risk for Finnish banking sector in general. The results show that it is 

important to understand the sector exposures and risks they bring since 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 significant sector for all Finnish credit institutions and 

risks associated with it should be considered taking that into account. In general, it is also 

important to note that six out of nine Finnish banks have granted more than half of loans and 

advances to non-financial corporations to these three most climate relevant sectors.  

 

5.2. Exposure to all climate relevant economic sectors 

In the second phase of the study, it was examined how exposed Finnish credit institutions 

are to all climate relevant economic sectors. Figure 5 shows the exposures to all climate 

relevant economic sectors compared to the total amount of loans and advances to non-

financial corporations. The results show that also when all climate relevant economic sectors 

are considered the exposures of different institutions are very different. Also in these results 

Aktia Bank Abp has the smallest total exposure, less than 24 percent whereas Kuntarahoitus 

Oyj and S-Pankki Oy encounter the exposure of almost 100 percent. In general, the results 

show that banks are very exposed to eight high transition risk sectors compared to eleven 

sectors not classified as relevant form climate change transition risk perspective. Seven out 

of nine banks have issued more than two thirds of loans and advances to non-financial 

corporation to sector associated with transition risk of climate change. Only Aktia Bank Abp 

and Ålandsbanken Abp have smaller exposure. 
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Figure 5. Loans to all climate relevant economic sectors per institution  

Table 4 shows the share of loans issued to all climate relevant economic sectors compared 

to all loans issued to non-financial corporations. In the examination of all climate relevant 

economic sectors the real estate sector is still the most relevant for every bank included in 

the study.  Following that the results are not as homogeneous, and 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. The least relevant sectors are a bit easier to define. The exposure of banks 

to mining and quarrying is 1 percent or less for all the institutions in the scope of this study. 

Hence mining and quarrying does not likely pose material risk for banking sector in Finland 

even if there would be drastic changes due transition to low-carbon economy. Also, 

exposures of institutions towards water supply, sewerage, waste management and 

remediation activities are very limited and all  institutions in the scope of this study 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 percent. It could be concluded that material risks arising from that sector 

towards Finnish banking sector are also very limited. 

Table 4. The share of loans issued to all climate relevant economic sectors compared to all 

loans and advances issued to non-financial 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 % 

Ålandsbanken Abp 1,1 % 0,0 % 2,4 % 0,5 % 0,1 % 4,7 % 5,7 % 23,8 % 38,3 % 

Kuntarahoitus Oyj 0,0 % 0,0 % 0,0 % 2,1 % 4,1 % 1,1 % 0,7 % 90,6 % 98,8 % 

Nordea Bank Abp 6,4 % 1,0 % 12,8 % 4,4 % 0,9 % 5,5 % 7,1 % 31,6 % 69,7 % 

Oma Säästöpankki Oyj 3,1 % 0,2 % 4,4 % 0,0 % 0,2 % 6,4 % 2,9 % 55,5 % 72,8 % 

OP osuuskunta 3,5 % 0,3 % 10,4 % 10,4 % 0,8 % 5,7 % 4,4 % 37,2 % 72,9 % 

POP pankkikeskus osk 15,6 % 0,9 % 7,8 % 0,5 % 0,7 % 9,7 % 3,8 % 40,8 % 80,0 % 

S-pankki Oy 0,0 % 0,0 % 0,0 % 0,5 % 0,0 % 0,1 % 0,0 % 97,5 % 98,2 % 

Säästöpankkiliitto osk 6,1 % 0,0 % 5,2 % 0,0 % 0,0 % 8,6 % 2,3 % 55,1 % 77,4 % 

 

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

the credit institutions when it comes to transition risks of climate change and that sector is 

real estate. Many of the institutions have very large exposures towards real estate sector and 

it was the most relevant sector for all the institutions in the study. It was also possible to 

identify few sectors where exposures are very limited throughout the study as discussed. In 

between there are five sectors that are relevant to some institutions and totally or almost 

irrelevant to other. This highlights the importance for institutions to understand the risks 

associated with their business model and sector breakdown. In general, the results show that 

institutions are very exposed to climate relevant economic sectors and thus may have a 

significant risk arising from transition to low-carbon economy. It is very important for credit 

institutions to manage these risks in adequate manner as the exposures are very significant. 

It is even surprising how small role all the other 11 sectors play for most of the institutions.  

In reality the risks related to loan portfolio might be significantly higher since the non-

financial companies are only the second largest counterparty group for Finnish banks are 

transition risks associated with retail customers are not in the scope of this study. 
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5.3. Comparison to Nordic credit institutions 

The similar analysis of the breakdown of loans between NACE codes was done for all the 

credit institutions in the comparison group as well. Comparison group includes six Swedish 

banks and four Danish banks. Figure 6 illustrates how much loan banks in comparison group 

have granted to the most climate relevant economic sectors compared to all the loans they 

have granted to non-financial corporations. Figure 6 shows that also in Sweden and in 

Denmark real estate sector is clearly the biggest of three most climate relevant economic 

sectors. Just like in Finland other sectors have very limited exposure compared to real estate 

sector. 

 

 

Figure 6. Loans to the most climate relevant economic sectors per institution in comparison 

group 
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Table 5 shows the share of loans issued by Nordic credit institutions to the most climate 

relevant economic sectors compared to all loans issued to non-financial corporations. In 

general table 5 shows that results are very similar for selected Nordic institutions as they are 

for Finnish banks. For a single institution a certain sector may pose a risk but for all banks 

only real estate sector is a clear source of transition risk. 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 

banks where exposure varied from 14,7 percent to 98,1 percent. 

Table 5. The share of loans issued by institutions in comparison group to the most climate 

relevant economic sectors compared to all loans and advances issued to non-financial 

corporations 

  

Agriculture, 
Forestry and 
Fishing 

Electricity, Gas, 
Steam and Air 
Conditioning 
Supply 

Real Estate 
Activities Total exposure 

Kommuninvest - group 0,0 % 8,9 % 74,1 % 83,0 % 

Länförsäkringar bank AB (publ) 7,0 % 0,1 % 35,3 % 42,3 % 

SBAB bank AB - group 0,0 % 0,0 % 100,0 % 100,0 % 

Skandinaviska Enskilda Banken - 
group 1,2 % 5,3 % 36,6 % 43,1 % 

Svenska Handelsbanken - group 1,0 % 1,1 % 76,7 % 78,8 % 

Swedbank - group 2,4 % 2,5 % 61,4 % 66,3 % 

Danske Bank A/S 2,9 % 3,9 % 54,8 % 61,6 % 

Jyske Bank A/S 1,9 % 2,5 % 71,3 % 75,7 % 

Nykredit Realkredit A/S 2,2 % 2,5 % 76,5 % 81,2 % 

Sydbank A/S 6,9 % 3,4 % 11,9 % 22,2 % 

 

Figure 7 shows that also when all climate relevant economic sectors are considered the real 

estate sector is the most relevant also in the comparison group. In general, the results show 

that also Nordic banks are very exposed to eight high transition risk sectors compared to 

eleven sectors not classified as climate relevant. In the Nordic comparison group results 

show that nine out of ten banks have issued two thirds of considered loans and advances to 

climate relevant economic sectors where it was seven out of nine among Finnish institutions. 
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Figure 7. Loans to all climate relevant economic sectors per institution in comparison group 

Table 6 shows the share of loans issued to the all climate relevant economic sectors 

compared to all loans issued to non-financial corporations in comparison group. Results in 

the comparison group are very similar and the real estate sector is still most relevant for 

every bank in the comparison group as well. Just like for Finnish institutions the results for 

other sectors are not as homogeneous, and it is harder to draw conclusions. Also, the 

institutions in the comparison group seem to be least exposed to the same sectors as the 

Finnish credit institutions. These sectors are mining and quarrying as well as water supply, 

sewerage, waste management and remediation activities. 
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Table 6. The share of loans issued by institutions in comparison group to all climate relevant 

economic sectors compared to all loans and advances issued to non-financial corporations 
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Kommuninvest - 
group 0,0 % 0,0 % 0,0 % 8,9 % 6,0 % 0,4 % 1,8 % 74,1 % 91,3 % 

Länförsäkringar 
bank AB (publ) 7,0 % 0,2 % 8,1 % 0,1 % 0,7 % 15,0 % 6,8 % 35,3 % 73,0 % 

SBAB bank AB - 
group 0,0 % 0,0 % 0,0 % 0,0 % 0,0 % 0,0 % 0,0 % 100,0 % 100,0 % 

Skandinaviska 
Enskilda Banken - 
group 1,2 % 2,6 % 9,4 % 5,3 % 0,3 % 1,2 % 8,4 % 36,6 % 65,0 % 

Svenska 
Handelsbanken - 
group 1,0 % 0,2 % 2,2 % 1,1 % 0,3 % 4,1 % 1,4 % 76,7 % 87,0 % 

Swedbank - group 2,4 % 1,8 % 6,4 % 2,5 % 0,3 % 3,9 % 4,0 % 61,4 % 82,7 % 

Danske Bank A/S 2,9 % 0,8 % 9,3 % 3,9 % 0,5 % 2,7 % 5,6 % 54,8 % 80,5 % 

Jyske Bank A/S 1,9 % 0,0 % 3,5 % 2,5 % 0,3 % 3,6 % 2,5 % 71,3 % 85,7 % 

Nykredit Realkredit 
A/S 2,2 % 0,0 % 4,6 % 2,5 % 0,0 % 1,8 % 1,8 % 76,5 % 89,5 % 

Sydbank A/S 6,9 % 0,2 % 14,3 % 3,4 % 1,4 % 5,8 % 5,3 % 11,9 % 49,2 % 

 

Figure 8 shows the comparison of how exposed Finnish credit institutions and Nordic 

institutions are to the most climate relevant sectors. In both groups some of the banks are 

very exposed to the most climate relevant economic sectors and for some banks the exposure 

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

exposed since the dispersion between banks in both groups is so significant. 
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Figure 8. Exposure of all institutions to the most climate relevant economic sectors 

Figure 9 shows the comparison of how exposed Finnish credit institutions and Nordic 

institutions are to all climate relevant economic sectors. The results are similar to results of 

only the most climate relevant economic sectors. 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 relevant economic sectors though their loans granted to non-financial corporations. 
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Figure 9. Exposure of all institutions to all climate relevant economic sectors 

It is not possible to draw conclusions that Finnish institutions would be less exposed or more 

exposed to climate relevant economic sectors and thus to transition risks of climate change 

than credit institutions in Sweden and in Denmark. Banks have unique characteristics and 

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

The aim of this study was to understand how exposed Finnish credit institutions are to the 

transition risks of climate change. Currently institutions are not disclosing how exposed they 

are to the transition risks of climate change, so results give interesting insight to exposures 

on higher-level. These risks become more and more important for stakeholders such as 

investors and results provide one approach to transition sensitivity of Finnish institutions. 

The study is conducted based on publicly available information and hence is not detailed 

analysis of exposures of each bank. In their own sector analysis banks would likely use more 

detailed sectoral information to conduct the analysis. The results were compared with results 

of selected Nordic institutions. It was not possible to find complete list of Nordic banks so 

only banks involved in transparency exercise of European Banking Authority were involved 

which means that results do not reflect the exposures of all Swedish and Danish banks. The 

study was limited to analyse the exposures of banks through their loans and advances to non-

financial corporations which after households are the most significant counterparty for 

Finnish credit institutions. With household loans the sectoral variation is likely very limited 

compared to loans to companies so it would have not been fruitful to conduct a sectoral 

analysis of household loans. Even if the results are on high level they give valuable insight 

to the risk profiles of the institutions since banks have not been obligated to publish 

information related to climate risks their selves. Still risks associated with climate change 

are recognized and for example European Central Bank states that ñClimate change can no 

longer be regarded only as a long-term or emerging risk, since its impact is already visible 

and is expected to grow materially in the years to comeò. (European Central Bank 2022e.) 

 

6.1. Results in Finland 

In general, the results show that climate relevant economic sectors play a significant role 

when it comes to loans and advances of banks to non-financial corporations. Six out of nine 

Finnish institutions have granted more than half of all loans and advances to non-financial 

corporations to the three sectors that are considered to have highest transition risk. Seven out 

of nine Finnish banks have issued more than two third of loans and advances to non-financial 
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corporations to all climate relevant economic sectors in total. It is easy to draw conclusions 

that especially real estate sector is relevant for Finnish institutions and every bank and 

banking sector should carefully evaluate especially transition risks associated with real estate 

sector. These risks might be stemming for example from the poor energy-efficiency of the 

real estate or shifts in consumer behaviour if sustainable alternatives take up market from 

old residences. However, all banks have unique features and focus areas on their own loan 

portfolio. The results highlight how important 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 to transition risks are very different and possibly banks with 

higher total exposure to sectors sensitive to the transition risks of climate change need to use 

more resources to manage these risks. There are not any clear differences between Finland, 

Sweden, and Denmark so in the Nordic region country itself does not seem to have a clear 

impact to sector break down. 

Also, it is important to understand that results do not consider severity of transition risk, only 

the total exposure to the sectors with identified risk. It is likely that among climate relevant 

economic sectors some sectors have significantly higher risks. These risks also vary between 

geographical areas. So, if there are two banks with same total exposure to climate relevant 

economic sectors, the risk profiles of the banks might still differ. As an example, Finland is 

very dependent on forest industry. In 2021 forest industry production alone represented 17 

per cent of Finlandôs export revenue (maa- ja metsätalousministeriö). At the same time forest 

industry has been on the headlines related to the climate change mitigation and green 

transition. Since forest industry has central role in Finnish economy changes in Forest 

industry might pose a more significant risk to bank than changes on other industries even if 

the direct amount of loans granted to economic sectors would be identical. Also, forestry is 

part of agriculture in economic classification and if we would compare Finnish bank and 

foreign bank with same exposure towards agriculture this could mean very different type of 

risks and risk profile. Itôs possible that for Finnish bank majority of agriculture loans are 

related to forestry whereas forestry can be irrelevant to foreign bank.   

Also, the households were the biggest counterparty for Finnish banking sector, and it can be 

assumed that real estate related loans pay significant role also in household loans. At the 

same time the results show that also among non-financial corporations the exposures on real 
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estate sector were highest. This means that risks associated with real estate sector are likely 

significantly higher than showed in this study. 

 

6.2. Limitations of the study 

The limitations of this study are much in connection with data availability and lack of 

research and established methodologies to measure climate-relater and environmental risks. 

Since banks only publish break down of loans on highest sectoral level it was not possible 

to do research on more granular level identifying climate relevant economic sub-sectors. 

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 different activities, and these activities might have very 

different sensitivity to transition risks of climate change. For instance, mining sector is 

considered to be climate relevant economic sector, but some activities classified under 

NACE section B - Mining and quarrying such as B7.1 Mining of iron ore are not necessarily 

relevant from climate policy perspective. (Battiston et al. 2017.) The aim of this study was 

to analyse the exposure to the sectors that pose a greatest risk form transition risk perspective. 

Still,  it is a clear limitation that inside these sectors there are several activities that are not 

actually relevant from climate change transition risk perspective. However, this issue was 

partly handled by dividing climate relevant economic sectors to the most climate relevant 

economic sectors where all sub-sectors are climate policy relevant sectors and to other 

climate relevant economic sectors where clear majority of sub-sectors are mapped as climate 

policy relevant sectors. Still, these climate relevant economic sectors used in this study 

include some sub-sectors that are not relevant from the climate change transition risk 

perspective and also loans issued to those sub-sectors are included in this study. 

Another clear limitation is that the comparison with Nordic institutions is only done with 

banks in the scope of European Banking Authorityôs EU-wide transparency exercise. This 

exercise did not include small banks and hence in the comparison group only selected 

Swedish and Danish banks are included. It was challenging to find a complete list of all 

Swedish and Danish banks since they are not included in the list of supervised entities of 

European Central Bank that was used to identify all Finnish banks. That is why it was 

decided that only banks that were part of the transparency exercise were included. However, 
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the main focus of the study was to understand how exposed Finnish credit institutions are to 

the transition risks of climate change, so this limitation did not have impact to the main 

results of the study.   

The fact that there are not established methodologies to measure how exposed banks are to 

climate-related and environmental risks also limited the research. Many banks are currently 

establishing methodologies to measure these risks but for now there is only limited literature 

about the risk management of climate-related and environmental risks. Because of this it was 

not possible to use well established methodologies to conduct the study or to compare 

methodologies to identify the most suitable one.   

 

6.3. Future research areas 

As future research area 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 Europe that are not relevant in Northern Europe or sectors that are relevant especially in 

the Nordic countries. 

In the future it would be very valuable to study the exposure of institutions to the subsectors 

to conduct more exact analysis of transition risks banks are exposed to. For example, utility 

sector could be divided into renewable versus fossil-fuel energy sectors. The transition risk 

faced by these subsectors is likely very different and should be treated differently for 

example from risk management perspective. In banks own risk management this would 

likely be more relevant approach but with publicly disclosed information this type of analysis 

was not possible to conduct. In addition to subsectors, other additional values could be 

included in the study to make sectoral analysis more accurate. The approach could be 

adjusted by using country 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 other factors. 

In the future it would also be very interesting to define if some sectors mapped as climate 

policy relevant have in general more risks to banks than the others. That knowledge would 

allow banks to manage risks associated with different sectors in more accurate 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 sectoral analysis. The vulnerability of sub-sectors 

is evaluated based on direct emissions costs, indirect costs, low-carbon capital expenditures 

and revenues. All  risk factor pathways are evaluated for subsectors on six scale evaluation 

to understand different sector 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 analysis. If sub-sector level information is not available, it would 

be possible to rank the sectors based on for example local sector-based emission data. This 

type of approach could give valuable information on risk levels of different sectors with 

identified climate risk. This would also allow to conduct a more sophisticated sectoral 

analysis compared to the analysis done in this study. This could benefit for example credit 

institutions in the first phase of sectoral analysis. 

In general, the sector analysis is a great tool to evaluate risks on general level but for credit 

institutions risk management purposes it is important to know the clients and incorporate 

sufficient relevant information to the analysis to make it as accurate as possible. In the risk 

management it is also crucial to go further from sectoral analysis. Sector analysis gives 

valuable tools to understand the focus areas but on discovered focus areas more detailed 

analysis of risks is needed. 
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7. Conclusions  

Many studies highlight the importance of how the transition to a low-carbon economy will 

be done. If the transition is gradual and policies are implemented in a stable manner, this 

will allow the financial market participants to anticipate the effects and adjust their business. 

If, however, the transition is abrupt and sudden, many assets related to high-emitting sectors 

will have to be depreciated and there will be no time to compensate portfolio losses from 

these sectors. This would lead to significant losses in the economy and might entail a 

systemic risk. (See, for example, Battiston et al. 2017 and De Nederlandsche Bank 2017.) 

Physical risks of climate change such as hurricanes, wildfires and floods are relatively easy 

to understand, and awareness around these risks is relatively good. Transition risks of climate 

change are in many ways more challenging to understand. Transitioning to a low-carbon 

economy creates a lot of opportunities for many companies but at the same time pose severe 

risks to companies, industries and even to countries. Banks are not immune to the risks 

arising from this transition and in Europe the supervisor expects banks to incorporate 

climate-related and environmental risks into their business strategy and risk management to 

manage these risks adequately. (European Central Bank 2022e). Banks are making progress 

in incorporating these risks to their risk management, but it is still relatively new subject, 

and banks do not necessarily recognize the risks especially on short term.  

The aim of this study was to provide insight into the identified transition risks of climate 

change and discuss how these risks can turn into financial risk for credit institutions. The 

purpose of the empirical part of the study was to examine the exposure of Finnish credit 

institutions to the transition risks of climate change. The study was conducted by defining 

which economic sectors are relevant from transition risk perspective. After that it was 

studied how exposed Finnish credit institutions are to these sectors in comparison to all loans 

granted to non-financial corporations. The results were compared with results of Swedish 

and Danish banks. Results show that the eight economic sectors that were defined to be 

relevant from climate change transition risk perspective play very significant role for banks 

compared to the 11 sectors that were not considered to be relevant. The real-estate sector is 

the single most relevant sector for banks in Finland as well as in Sweden and Denmark. With 

other climate relevant economic sectors there was variation between institutions.  
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Different sectors have different risks related to the transition risks of climate change. Since 

institutions have very different distribution between sectors, it is important for each 

institution to recognize the most relevant sectors and what risks are associated with them. 

Sectoral analysis alone is not enough for banks to evaluate their risks associated with climate 

change. It can however give an overview of areas 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 institutions increase, they need credible methods to analyze 

risks associated with them. However, many of the counterparties of credit institutions do not 

disclose risk information which makes it challenging for credit institution to identify risks 

associated with their clients. 

Transition risks can materialize through many channels, and there is a lot of uncertainty 

around the topic. What is clear is that some sort of transition to a low-carbon economy is 

happening sooner or later, and it will have a massive impact on many companies, as well as 

on financial institutions and the financial system. Among supervisors, it has been recognized 

that banks need to make progress to manage these risks, and expectations from the 

supervisors are increasing all the time. The journey is only beginning, and as more and more 

companies start to disclose figures such as emissions, it makes it easier for banks to evaluate 

the risks associated with companies. In the future, banks will likely demand an increasing 

amount of climate and environment-related information from their customers before making 

a lending decision. However, companies cannot adapt overnight, and it will take time to 

collect all desired information directly from clients.  In the meantime, banks need to rely 

partly on proxies and more generic analysis. In such cases, approach presented in this study 

is valuable.  

The relevancy of the topic is likely to still increase 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 

change. Climate change poses on of the biggest challenges to humankind in the 21st century. 

The risks analyzed in this paper are only scratching the surface of the effects climate change 

can have on the financial sector. Most importantly, it is a topic that does not only concern 

financial institutions and companies but the entire planet and all who live in it.  
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