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Abstract: The study was conducted on a sample of 60 of the world’s biggest banks financing the
largest fossil fuel entities. The aim is to identify the determinants of ESG ratings of these banks and
to determine how relevant their actual credit and investment exposure is to this assessment. The
indirect objective is also an examination of whether coal power financing affects ESG ratings. Two
logistic regression models have been explored: one dedicated to the identification of high ESG risk
banks and the second to predict low ESG risk, which thereafter were combined into one final model.
The results indicate that an increase in the Sustainable Development Index (SDI) translates into a
decline in the odds of being assigned to the high-risk ESG group relative to the probability of being
qualified to the low- or medium-risk ESG group. This study is the first to analyse the impact of actual
exposures of the world’s largest banks to the fossil fuels sector on their ESG ratings. The value added
is the use of a unique database, the focus on actual rather than declared effects of banks’ policies, and
the use of a two-stage logistic regression model construction. The proved relationships are important
and of practical relevance to bank managers, regulators, and ESG rating providers. Since the research
is conducted on the basis of ESG provided only by one rating agency verification of conclusions with
the use of ratings of other agencies, confronting benefits from financing the fossil fuels sector with
losses resulting from an increase in the cost of obtaining financing are only selected directions for
further research.

Keywords: bank; ESG rating; fossil fuel

1. Introduction

The European Union, in its ‘2030 Climate Target Plan’ announced on 17 September
2020, set a new goal of climate neutrality, understood as the decarbonisation of national
economies and the reduction of oil and gas consumption, to be achieved in 2050. Moreover,
it was assumed that already in 2030 there will be a 55% reduction in greenhouse gas
emissions compared to 1990. It is assumed that in 2030 the share of energy from renewable
sources will be about 40%, while—compared to 2015—there will be a decrease in the
consumption of hard coal and lignite in total by 70%, natural gas by 25%, and crude oil
by 30%. The initiatives of international organisations in the area of climate agreements,
and in particular the measures taken by the European Union in the context of the need
to prioritise environmental and climate protection issues in economic activities, have also
been reflected in the functioning of commercial banks. The consideration of environmental,
social, and governance factors, referred to as ESG factors, in banking activities dates
back to the 1990s [1], well before the coinage of the ESG acronym that has been in place
since 2004. The acronym ESG reflects the Environment (E), Social responsibility (S) and
Corporate governance (G) spheres. The E factor refers to the evaluation of criteria related
to the implementation of environmental strategy and policy, environmental management,
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fulfilment of the principles of responsibility and care for the environment. The S component
takes into account factors such as relationships with stakeholders in the market, in detail
compliance with employee rights, and health and safety rules. The company’s information
policy and transparency are also evaluated. The C factor refers to the assessment of
governance and management. The following are analysed inter alia: structure of the board
of directors, respect for shareholder rights, respect for disclosure obligations, decision-
making independence, and management skills. Banks’ policies and strategies in this
regard can be divided into three areas. First, it is to minimise environmental impact
through rational management of electricity, water, heat, natural gas, fuels, consumption
of office supplies, and reduction of municipal waste and air pollution. Secondly, there
are the indirect actions of offering credit and investment products, the proceeds from
which are used to mitigate environmental risks, as well as providing infrastructure for the
distribution of public funds for the implementation of the low-carbon economy. Third, it is
to conduct responsible business by taking into account the needs of the bank’s stakeholders
in implemented business models. These are all kinds of sponsorships, where banks (through
their activities in culture, arts, sports, education, or community outreach) support values
protecting the well-being of the local community. This group includes educating current
and potential customers about ESG. There is indeed no consensus in the academic literature
when it comes to defining ESG activities, and very often terms such as sustainable bank,
socially responsible bank, ethical bank, green bank, etc. are mixed up and treated as
synonymous, despite the different meanings of these concepts [2]. This nevertheless does
not change the fact that ESG factors are an increasingly important element in the assessment
of bank performance since ESG risk affects the quality of assets, valuation, investors’ interest
in securities issued by a bank, and probably capital adequacy in the near future. Poor
bank’s ESG assessment results from either high exposure to ESG risk (e.g., violation of
human rights in the bank or financed entities, high carbon footprint generated by the
bank or its customers, bribery or corruption, violation of business ethics) and level of
ESG risk management. It should be noted, however, that quite often it is very difficult to
separate the actual ESG activity of banks from a carefully thought-out and consistently
applied marketing and promotional strategy that takes advantage of the growing interest
of stakeholders in these issues and consistently implemented rationalisation of operating
costs, including those arising from the consumption of media and consumables. Many
activities of this type are aimed only at exposing the bank’s brand and building its specific
image, or only at minimising the costs of bank operations. During the COVID-19 escalation
period, the focus of research on the banking sector was primarily on the resilience of banks
to the crisis [3–6] and the capital market response in the context of considering the banking
sector as one of the most affected by the pandemic [7,8]. Focusing on the recent pandemic
years, one can confirm the increased importance of ESG in banks’ operations. It refers
mainly to the E factor, which is considered to be the most important in ESG scorings [9].
In the case of banks in which ESG issues are not among the priorities, there are expected
negative investor reactions, loss of customers, as well as negative appraisals from rating
agencies, and an increase in the cost of capital [10]. Given the aforementioned growing
importance of ESG risk in the activities of commercial banks and its increasing influence
on the decisions of various stakeholder groups, the aim of this article is to determine
the relationship between commercial banks’ involvement in fossil fuel sector financing
(lending and investing) and the ESG scores of these banks. The ESG risk ratings analysed
in this paper reflect the magnitude to which a bank is exposed to ESG risk and how well
it manages this risk. ESG ratings are categorised across five risk levels: negligible, low,
medium, high, and severe. In other words, the research question is whether banks that
contribute the most to carbon emissions suffer a related penalty in the form of poor ESG
ratings, which in turn affects the cost of funding, the maximum period for which external
financing is available, or finally the market valuation of these institutions, since the results
of the study confirm that commercial banks with good performance on material ESG issues
outperform banks with bad performance on the same issues [11]. The motivation is also
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to explore the usefulness of ESG ratings from the perspective of various bank stakeholder
groups, including sustainability-minded investors. A possible link between a bank’s impact
on the environment and its ESG assessment would also be important for regulators looking
to indirectly limit bank financing of the fossil fuels sector. This study was conducted on a
sample of 60 world’s largest banks, which between 2016 and 2020 collectively provided
USD 3.8 trillion worth of financing to 2300 largest fossil fuels sector entities [12]. These
banks come from 17 countries around the world. Data on their exposure to the coal sector
comes from the Fossil Fuel Finance Report 2021. The report aggregates bank lending
and underwriting data using Bloomberg’s league credit methodology and uses data from
Bloomberg Finance L. P. and the Global Coal Exit List [13]. Data on ESG ratings were taken
from the Sustainalytics database [14].

This is the first study on the direct impact of fossil fuel financing exposure on lenders’
ESG ratings. Its conclusions are significant in that they apply to banks collectively represent-
ing more than 70% of global banking sector assets (in an environment of steadily increasing
global banking sector concentration, at the end of 2017, the 50 largest banks accounted
for about 70% of sector assets and 100 institutions for about 90% of assets—see [15]). This
article fills a research gap in the area of determinants of ESG ratings. The obtained results
also answer the question of how sufficient the use of ratings by the bank’s stakeholders is
to be oriented towards sustainability goals. Another problem addressed in this paper, so
far rather poorly penetrated in research, is the question of the extent to which the indirect
adverse environmental impact of the bank’s operations translates into an assessment that
should prioritise this issue.

The remainder of this article is structured as follows. Section 2 reviews the most
significant literature. The next section describes the data and methodology employed in
the empirical research. Section 4 presents results that are discussed in Section 5. The last
part of the manuscript summarises and presents the main conclusions.

2. Literature Review
2.1. Rationale to Shift Financing from Fossil Fuels to the Renewable Energy Sector

The shift away from fossil energy financing, resulting from commitments already
made by leading global banks, and the intensification of Renewable Energy Sources (RES)
financing should contribute to higher GDP growth and redistribution of capital (from
capital owners to wage earners). Green finance shall result in the reduction of coal con-
sumption to 2.5% below BAU (Business As Usual) in 2030, which, from the aforementioned
perspective, will be accompanied by a global increase in the share of non-fossil energy
sources from 42% to 46%. Green finance will enable CO2 emission reductions equivalent to
the combined 2017 emissions of the European Union and Japan [16]. At the same time, there
are reasons to prefer green investments by private equity investors, as the performance of
portfolios free of fossil fuel production assets does not differ in terms of risk and return from
unrestricted ones. Divesting from the fossil fuel sector does not result in the worsening of
key investment measures [17]. In turn, in view of the introduction of the restrictions for
fossil fuel companies, the affected firms (predominantly private) face shorter loan maturi-
ties, lower access to permanent forms of bank financing, higher interest rates, and higher
participation of shadow banks in their lending syndicates [18]. This reduction in financing
opportunities and deteriorated terms and conditions emanate from the growing credit risk
associated with fossil fuel’s loan portfolio. These risks are in turn derived from climate
risks. That is why climate-related risks, i.e., physical and transitional risks, gain growing
importance for financial and credit institutions, mainly for insurers and banks. To mitigate
the negative impact of these risks, central banks, supervisors, and policymakers introduce
green banking initiatives (e.g., the idea to combine capital adequacy with exposure of banks’
clients to climate risks). At the same time, both private and public financial institutions
focus on these issues mainly from a risk management perspective, as well as try to link
climate strategies with new business opportunities [19]. However, empirical studies do
not confirm that energy efficiency has an effect on a company’s ability to obtain external
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financing. This, in fact, reveals some potential for the enhancement of the energy efficiency
policy [20].

2.2. Involvement of the Banking Sector in Energy Transition and Its Determinants

It is crucial to note that globally, investment in renewables does not show a stable
upward trend. This was evidenced in 2017 when investment in renewables and energy
efficiency was down by 3% from the previous period. Fossil fuels continue to be a dominant
area of investment in power generation. In some developed and developing countries, CO2
reduction efforts are offset by emissions from new coal-fired power plants. Financial and
credit institutions still show relatively high interest in fossil fuel-based projects compared
to green projects, mainly due to the relationship between risk and expected return of these
projects [21]. Based on data from 137 countries obtained in the period from 1998 to 2013,
for high-income countries, financial capital facilitates the transition from fossil fuels to
modern renewable energy sources, especially wind energy. In lower-income countries,
financial capital (especially private debt) supports the shift from biomass to fossil sources,
most notably coal [22]. The subject of contemporary research involves, among others, the
process of replacing exposures related to fossil fuels with the financing of renewable energy
sources, their premises and conditions. The banking sector is considered to be relatively
slow in introducing climate protection policies. The integration of climate policy into a
bank’s strategy depends, among other things, on the initial interpretation of the climate
change issue, the importance given to the issue in lending and investment policies, as
well as internal and external communication [23]. Key reasons for the low involvement of
financial and credit institutions, including banks, in tackling climate change include the
lack of tangible incentives, reluctance of for-profit companies to internalise environmental
externalities, and the perception of high risk associated with low-carbon technologies by
commercial banks. The mismatch between long-term investment return periods and the
short-term horizons of most private investors should also be pointed out [24]. The Paris
Agreement and its far-reaching consequences proved to be an exception in this regard.
Following the Paris Agreement, European banks reallocated credit away from polluting
firms. After the withdrawal of the United States from the aforementioned agreement in
2017, European banks limited lending to polluting entities in the United States even further
in relative terms [25]. At the same time, it should be added that the Paris Agreement has
only become an incentive to slow down the pace of lending in the coal sector. In 2019,
financial institutions from the United States accounted for 58% of new investments by
institutional players in the global coal sector. Limiting the discussion to commercial banks,
banks from the United States, the United Kingdom, and Japan together accounted for 52%
of the financing of the 934 coal companies on the Global Coal Exit List. In total, the balance
of banks’ exposures to the 934 entities on the Global Coal Exit List increased by 11% to reach
USD 543 billion at the end of 2019. New funding between October 2018 and October 2020
exceeded USD 315 billion and was provided by 381 commercial banks, mainly from Japan
and the United States. At the same time, in the two-year period under review, 427 banks
provided underwriting services worth USD 808 billion to companies on the list. These were
mainly Chinese banks [26].

One of the most important issues is the influence of overseas finance on power genera-
tion development and long-term CO2 emissions beyond the borders of the jurisdiction of
institutions providing such financing. It has been proven that overseas financing granted
by institutions from China, Japan, and the United States was allocated in fossil fuel power
technologies over the period from 2000 to 2018. China accounted for 64% of total exposure,
Japan for 87%, and the United States for 66% of credit exposure. These projects with a total
capacity of about 243 GW between 2018 and 2060 will generate about 24 GT of CO2 emis-
sions. It is also worth mentioning that each of the aforementioned countries’ contribution to
renewable power generation (other than hydro) was less than 15% of capacity additions [27].
In general, the U.S. and European multilateral development banks and export credit banks
expose and apply strict rules for financing newly built coal-fired power plants, but this
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applies mainly to investments in their own regions. At the same time, there is a significant
group of Asian commercial banks and public sector financial institutions that are willing to
support cleaner and more efficient high efficiency low emission (HELE) coal technologies.
Leading institutions in this regard include the Japan Bank for International Cooperation
and the China Development Bank. The financing provided to coal companies by Asian
financial institutions reduces the impact of the new policies of Western public agencies and
is aimed at supporting new coal technologies and their eventual export [28]. As already
mentioned, although most coal-fired power plants are being built in Asia, their financing
comes from financial institutions from all over the world, mainly from the United States,
Europe, China, and Japan. That is why there has been a proposition of a methodology to
calculate ‘finance-based emissions’ which aims at revealing countries responsible for coal
emissions analysed not from territorial but finance-based perspective [29]. Inter alia, for
this reason European and American banks decided to cut off funding for new coal-fuelled
power plants in poorer Asian countries. Nowadays, Asian financiers provide the bulk of
funding for new coal projects in countries, such as Vietnam and Bangladesh. However,
most key banks in Japan and South Korea, as well as some in China, announced stopping
or slowing the flow of money for projects carried out abroad due to the statements of their
governments signalling increased risk of such investments [30]. Kim and Lee [31] examined
the evolution of energy financing of the World Bank and found that the share of fossil fuels
diminished from 51.8% (1985–1990) to 15.2% (2011–2019); however, financing for fossil fuels
has remained stable, whereas for NHRE in low-income countries it was too low to meet the
demand. To finance the transition to low-carbon economies, countries apply carbon pricing
and green bonds. This raises the question of the effectiveness of different combinations
of these solutions. From the perspective of the criterion of optimising intergenerational
burden sharing and energy transition benefits, it appears that green bonds perform better
when they are combined with carbon pricing [32].

2.3. Coal Pricing in Bank Practices and Greenwashing

Before 2015, banks did not price climate policy exposures. Thereafter, on the basis of
syndicated loans’ sample, it was proved that the cost for fossil fuel companies was higher
by approx. 16 basis points. At the same time, “green banks” charge marginally higher
loan rates to fossil fuel firms [33]. Additionally, financing entities that experience tougher
environmental regulations involve higher risks for banks. This risk should be identified
with a higher probability of borrower failure and thus a poorer quality of the bank’s loan
portfolio. For this reason, fossil fuel exposures carry higher interest rates [34]. The increase
in lending rates, reflecting the increase in credit risk, is particularly pronounced for the
mining sector. Loan spreads for these exposures were subject to dramatic growth of 54%
comparing 2007–2010 and 2017–2020 [35]. After the Paris Agreement, carbon risks in
syndicated loans were priced consistently both across and within industry sectors. This
allows the conclusion that banks have started to internalise possible risks from the transition
to a low-carbon economy; however, it takes place only for Scope 1 carbon emissions (i.e.,
direct greenhouse emissions that occur from sources that are controlled or owned by an
entity), and this pricing is relatively low if compared to possible profitability erosion due to
the introduction of carbon prices. This means that the overall carbon footprint of companies
has not been priced [36]. The pricing of risk (including carbon footprint risk) associated
with the financing of fossil fuel entities is also influenced by the financing structure [37].
A survey conducted among the world’s 56 largest commercial banks and mapping their
coal policies led to the conclusion that these institutions finance coal industry entities more
through corporate finance than project finance.

Greenwashing, on the other hand, is a phenomenon that can threaten the achievement
of the goals of the Paris Agreement. It consists of presenting to the bank’s stakeholders
(investors, customers, and supervisory institutions) a wide spectrum of pro-environmental
initiatives in which the bank is involved while continuing to finance the fossil fuels economy.
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The Bank publicises efforts to implement the Paris Agreement, introduces directional
climate policies, and does not withdraw from direct or indirect financing of coal power [38].

2.4. ESG Risk and Its Impact on Bank Activity and Performance

The issues related to finance, sustainability, and sustainable adaptation are closely
interrelated [39]. ESG risk is currently reflected both in ESG and credit ratings; however, in
the case of the BIG Three (i.e., Standard & Poor’s; Moody’s and Fitch Ratings), competencies
needed to assess ESG risk assessment are acquired through takeovers of small specialised
entities, which in turn poses the question of intensifying oligopolisation of both the ESG
and credit rating market [40,41]. Among ESG components, the environmental factor is the
most important [42]. At the same time, one has to note material differences as regards the
definition of ESG, as well as its decomposition into E, S, and G factors [43]. For this reason,
among others, there exists some criticism with regard to ESG ratings. It stems from the
incomparability of criteria, quantification methods, variation in weights and ratings given
by different actors, as well as low transparency of the process and the high variability and
diversity of ratings given by different actors [44]. Another criticism is that ESG ratings fail
to include useful information, such as the dollar value of various risks. The diversity of
ratings reflects a variety of approaches represented by raters. For instance, Sustainalytics
focuses on ESG risk, others on the impact, while the rest look only at reputation or market
sentiment [45]. The study described in this paper focuses on the determinants of ESG
assessment among banks with the largest absolute exposure to the fossil fuel sector. The
identification of factors affecting the value of ESG ratings and the impact of ESG on the
performance of business entities and the price behaviour of their issued securities has
already been the subject of previous research. Regarding the relation between ESG ratings
and performance indicators, a significant positive correlation between the company’s size,
resources dedicated to the process, and scope of data provided for the assessment and ESG
rating was proved [46]. As far as the banking sector is concerned, it was confirmed that ESG
scoring is positively correlated with bank standing [47]. At the same time, relatively higher
ESG scoring features banks with stable and good financial conditions [48]. U.S. banks
with policies aimed at the mitigation of environmental risks were less affected during the
subprime crisis [49]. Companies owned by the same owners as the raters receive relatively
higher ESG ratings. This means that the quality of ESG ratings may be undermined by
conflicts of interest [50]. The ESG performance of financial institutions increases linearly
over time, a trend that is reinforced by their size and profitability, along with the economic
and social development of the country in which they operate. Research also shows that
the environmental, social, and governance pillars follow independent patterns [51]. A
significant proportion of research studies and reports prepared by consulting firms focus
on the impact of ESG risks on bank operations. The relationship of ESG risks with other
risk factors is recognised, as well as the need to integrate ESG into the bank’s strategy, risk
management policies, loan, investment, and pricing policies [52]. At the same time, the
question arises about the importance of ESG assessments for different stakeholder groups.
The results confirm a positive and statistically significant relationship between ESG and
Value Based Management (VBM) and no relationship with accounting-based performance.
It should also be noted that the adoption of a short-term management perspective in banks
means that managers do not have sufficient incentives (in terms of additional profitability)
to engage in ESG projects (ESG-based financing). The incentive for bank managers is solely
ESG risk and its potential consequences [53].

On the sample of 251 banks from 44 emerging markets, a non-linear relationship
between ESG activity and bank value was proved over the period 2011–2017. Low levels of
ESG activity positively impact bank value, and environmentally friendly actions have the
most important positive impact on bank value. ESG performance negatively affects the cost
of equity but has no impact on the cost of debt funding [54]. The study conducted for the
Malaysian and Singapore markets between 2010 and 2014 found that social and governance
practices influence the economic standing of companies [55]. A good governance score
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positively affects a portfolio’s performance in Europe and North America, whereas in the
Asia-Pacific market E/S/G/ESG scores do not have an impact on risk and return ratios [56].
In the case of banks in emerging markets (a study conducted on a sample of 93 banks
between 2015 and 2018), a positive relation of banks’ environmental and social scores with
their financial performance was proved. However, the respective association between
governance performance and financial standing was not identified [57]. Roughly 90% of
more than 2200 studies dedicated to ESG issues and verified by Deutsche Bank prove
a nonnegative ESG–CFP (corporate financial performance) relation. A large majority of
studies confirm a positive and stable ESG impact on CFP over time. At the same time,
the relationship varies when decomposition is performed. The G component shows the
strongest relationship (62.3% of studies confirm a positive correlation between G and CFP
scores). For E it is 58.7%, while for S it is 55.1%, respectively. Interestingly, a much weaker
relationship is found when linking total ESG scores to CFP, with just over 35% of studies
proving a positive correlation and over 7% proving a negative correlation. In terms of
the analysed world regions, a positive relation between ESG and CFP was noted in the
case of over 65% of studies devoted to entities representing Emerging Markets. The same
relationship was confirmed by only 26% of studies on Developed Europe [58]. Finally, it
should be mentioned that the change in energy financing policy applied by banks has an
impact on financial stability. A growing share of renewable energy in the energy production
mix initially led to an increase in electricity prices. This improved the creditworthiness of
incumbent power plants. However, when the process turned out to be too fast, it negatively
influenced financial stability since the CAPEX on the RES projects offset the increased
incomes of existing power plants [59].

As outlined above, studies that address the issue of banking sector involvement in the
energy transformation focus mainly on regulatory incentives for financing customers with
positive environmental impact (e.g., [19]), the question of determinants of changes in the
structures of banks’ loan and investment portfolios towards replacing fossil fuel exposures
with financing renewable energy sources, climate risk pricing in banking products and
services [60], the impact of climate policy on the risk of banks’ loan and investment
portfolios, determinants of ESG ratings [61] and the relationship between ESG and VBM [53]
or the entity’s financial standing (e.g., [62]). However, there have been no studies dedicated
to analysing the impact of commercial banks’ involvement in the fossil fuel sector on
their ESG ratings. Given the crucial importance of the banking sector to the real economy
and to the structure of sources of energy generation in the economy, it seems reasonable
to ask whether banks financing the coal sector suffer to some extent from the tangible
consequences of this (e.g., in the form of a poorer ESG assessment). In this context and in
view of the potential establishment of a new determinant of ESG rating, this study fills
an important research gap. This is because the research so far focuses mainly on equity
investments. In this case, the move away from fossil fuel financing has no negative effect
from the perspective of financial investors. Changing the portfolio structure to exclude
fossil fuel production companies does not materially change the investment profile, i.e., the
relationship between risk and return [17].

3. Materials and Methods

The 60 largest banks worldwide were chosen for the analysis (Table 1).

Table 1. Characteristics of selected banks.

Name of the Bank Country

Agricultural Bank of China China
Bank of China China
Bank of Communications China
China CITIC Bank China
China Construction Bank China
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Table 1. Cont.

Name of the Bank Country

China Everbright Bank China
China Merchants Bank China
China Minsheng Bank China
Industrial & Commercial Bank of China Ltd. China
Industrial Bank China
Ping An China
Postal Savings Bank of China China
Shanghai Pudong Development Bank China
State Bank of India India
Mizuho Financial Group Inc Japan
Mitsubishi UFJ Financial Group Inc Japan
Sumitomo Mitsui Banking Corporation Japan
Sumitomo Mitsui Trust Bank Japan
Shinhan Financial Group South Korea
Commonwealth Bank Australia
National Australia Bank Australia
Westpac Banking Corporation Australia
Australia and New Zealand Banking Group Australia
Danske Bank Denmark
Nordea Finland
BNP Paribas France
Groupe BPCE/Natixis France
Crédit Agricole France
Crédit Mutuel France
Société Générale France
Commerzbank Germany
Deutsche Bank Germany
DZ Bank Germany
Intesa Sanpaolo Italy
UniCredit Italy
ING Netherlands
Rabobank Netherlands
Sberbank Russia
BBVA Spain
Santander Spain
Credit Suisse Switzerland
UBS Switzerland
Barclays United Kingdom
HSBC United Kingdom
Lloyds Banking Group United Kingdom
Standard Chartered United Kingdom
NatWest (formerly The Royal Bank of Scotland
Group Plc) United Kingdom

Bank of Montreal Canada
Canadian Imperial Bank of Commerce Canada
Royal Bank of Canada Canada
Scotiabank Canada
Bank of America United States
Citigroup United States
Goldman Sachs United States
JPMorgan Chase United States
Morgan Stanley United States
TD Bank United States
Truist Financial United States
U.S. Bancorp United States
Wells Fargo United States
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Data on ESG ratings were taken from the Sustainalytics database. The distribution of
ESG risk ratings among the input data is shown in Figure 1. The ratings cover the whole
spectrum of the scale—the lowest rating is 9.8, while the greatest is 35.6. These ratings
are categorised across three levels: low (<20 points), medium (20; 30) points), and high
(≥30 points). After categorisation, 10 banks were classified in the lowest ESG risk category,
33 to medium ESG risk, and 17 are considered as high ESG risk.
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The theoretical concept of the study follows the idea of climate indices [63] and centres
on the question of how ESG ratings can be used in low carbon and fossil fuel-free strategies.
For this reason, the list of potential determinants of financial ESG ratings was expanded to
include variables reflecting the scale of a bank’s involvement in financing the fossil fuels
sector. Based on a review of the literature focused on establishing the determinants of
ESG scoring (among others: [51,57,64–68]), candidate explanatory variables were selected.
These, as well as additional variables, referring to the scale of coal power industry financing
by the world’s largest banks, are presented in Table 2.

Table 2. Description of explanatory variables used in the study.

Variable Description Source and Period of Data

ARB Average external credit rating of a bank Standard & Poor’s, Moody’s, Fitch Ratings
(September 2021)

NPL/Gross_Loans Non-Performing Loans/Gross Loans Orbis Bureau van Dijk (Consolidated, 2020)
Tier_1 Tier 1 Capital Ratio Orbis Bureau van Dijk (Consolidated, 2020)
NIM Net Interest Margin Orbis Bureau van Dijk (Consolidated, 2020)
ROE Return on Equity Orbis Bureau van Dijk (Consolidated, 2020)
C/I Cost/Income Ratio Orbis Bureau van Dijk (Consolidated, 2020)
LADSTF Liquid Assets/(Deposits+ Short Term Funding) Ratio Orbis Bureau van Dijk (Consolidated, 2020)
SPV 1 Year bank’s share_price_volatility Orbis Bureau van Dijk (September 2021)
CDS5y Credit Default Swap (5 year average margin) Orbis Bureau van Dijk (September 2021)

CAGR_G Compound Annual Growth Rate of fossil fuels
enterprises financing (2016–2020) Authors’ elaboration based on [12]

CAGR_N Compound Annual Growth Rate of coal mines’
financing (2016–2020) Authors’ elaboration based on [12]
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Table 2. Cont.

Variable Description Source and Period of Data

CAGR_U Compound Annual Growth Rate of coal power plants’
financing (2016–2020) Authors’ elaboration based on [12]

AVR_G Fossil fuels enterprises financing’s share in bank’s
portfolio (5 year average) Authors’ elaboration based on [12]

AVR_N Coal mines_financing’s share in bank’s portfolio (5
year average) Authors’ elaboration based on [12]

AVR_U Coal power plants_financing share in bank’s portfolio
(5 year average) Authors’ elaboration based on [12]

SDI Sustainable Development Index [69]

ARC Average credit rating of a country of a
bank’s registration

Standard & Poor’s, Moody’s, Fitch Ratings
(September 2021)

The basic descriptive statistics for the explanatory variables are presented in Table 3.

Table 3. Basic descriptive statistics for explanatory variables.

Specification Min. 1st Qu. Median Mean 3rd Qu. Max.

ARB 11.50 14.46 15.83 15.71 16.75 21.00
NPL/Gross_Loans 0.39 1.04 1.56 1.97 2.84 6.31
Tier_1 8.51 13.20 14.20 14.75 16.13 21.40
NIM 0.48 1.04 1.66 1.74 2.33 5.43
ROE −9.68 3.44 6.12 6.29 9.75 15.95
C/I 25.19 52.25 60.52 57.01 65.81 91.99
LADSTF 5.07 23.34 41.89 44.73 54.27 161.22
SPV 0.14 0.22 0.30 0.30 0.37 0.44
CDS5y 0.22 0.31 0.44 0.51 0.54 1.53
CAGR_G −1.00 −0.06 0.03 0.03 0.12 0.90
CAGR_N −1.00 −0.12 0.08 0.20 0.25 10.00
CAGR_U −1.00 −0.19 −0.02 0.52 0.14 10.00
AVR_G 0.00 0.14 0.28 0.47 0.46 3.64
AVR_N 0.00 0.00 0.01 0.03 0.03 0.34
AVR_U 0.00 0.00 0.03 0.05 0.05 0.39
SDI 60.07 76.01 79.46 78.21 81.56 85.60
ARC 12.00 17.00 19.00 18.16 21.00 21.00

Most of the variables describing the scale of coal power industry financing by the
banks (CAGR and AVR variables) have a mean much greater than the median. Usually, this
indicates that the data is right skewed, but in the considered cases the reason is outliers.
This is why for CAGR_U and all the AVRs, the mean is even greater or equal to the third
quartile. At least one-fourth (and for CAGR_U even more than a half) of the banks have the
negative compound annual growth rate of fossil fuels enterprises, coal mines’, or coal power
plants’ financing. Out of the 60 banks under consideration, there are only 17 countries
of a banks’ registration. Therefore, it is more difficult to draw conclusions about general
regularities based on the variables related to the countries (SDI and ARC). However, it can
be observed that the minimum values are much further from the first quartile than the
maximum values from the third quartile. For both variables, the minimum is reached for
India, while the maximum SDI is reached for Finland. The average credit rating distribution
is quite polarised—maximum value and values close to a minimum are assigned to many
countries, while the set of countries with medium ratings is almost empty.

To find the good determinants of the ESG risk, variables that capture the differences
between the specific categories were identified. Of special concern were the variables that
differentiate high ESG risk from banks with lower risk and low ESG risk from greater
(medium and high) ESG risk. Examples of such variables are presented in Figures 2 and 3.
In both graphs, the horizontal lines were drawn, which separates banks in the high ESG
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risk group from the less risky banks (Figure 2, cut-off point equal 0.03) or banks in low
ESG risk from the riskier banks (Figure 3, cut-off point equal 0.0005; for the clarity of
visualisation, the square roots instead of the original values were used). Based on the
observed dependencies, two dummy variables were defined:
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AVR_N_cut-off = 1 if an average share of the bank’s total financing of the 30 largest
coal mines in the bank’s portfolio (2016–2020), that is, if AVR_N ≥ 0.03; 0 otherwise;

AVR_U_cut-off = 1 if an average share of the bank’s total financing of the 30 largest
coal-fired power plants in the bank’s portfolio (2016–2020), that is, if AVR_U < 0.0005;
0 otherwise.

Variable AVR_N_cut-off classifies 12 banks from the high ESG risk group and 2 from
the medium group, whereas AVR_U_cut-off takes the value 1 for 10 banks: 1 from the high
ESG risk group, 3 from the medium, and 6 from the low group.
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It is worth emphasising that more variables in the considered dataset have similar
properties to the two identified dummy variables, but firstly, none of the variables is a
perfect classifier, and secondly, possible alternatives are redundant in the sense of multi-
collinearity of the explanatory variables in an econometric model. Therefore, the dummy
variables were created based only on two selected variables, and only these two with the
rest variables described in Table 2 were used in econometric modelling.

There are a few possible methods to model the qualitative variables. In the case of three
levels of the explained variable, e.g., the ordered logistic regression could be used. This
approach, however, requires the fulfilment of additional assumptions, and the obtained
results are sometimes difficult to interpret. It has been decided to explore another approach
that can be treated as an example of a popular machine learning ensemble technique. The
ensemble method combines several sub-models into one model, whose predictive power is
superior to each of the sub-models (see e.g., [70]). An ensemble idea has been adopted for
classical econometric models. Two separate logistic regression models for binary outcomes
were constructed: one dedicated to the identification of high ESG risk banks (high vs. rest
model), and the second to predict low ESG risk (low vs. rest model). These two models
were combined into one final model, where to the high ESG risk group the banks identified
by the first—high vs. rest—model were included, and to the low ESG risk group the banks
pointed by the second—low vs. rest—model. The remaining banks are treated as the
medium ESG risk category. The approach used makes it possible to interpret the obtained
results easily and quantify them.

The calculations were performed in the R programme using the mlogit package. The
parameters of the logistic regression models were estimated using the stepwise elimination
of variables with the AIC selection criterion. Together with the standard errors, z-values,
p-values, and odds ratios, values of the estimated coefficients of the final models are given in
Tables 4 and 5. All explanatory variables used in these models turned out to be statistically
significant (at the significance level of 0.05).

Table 4. Estimation results for the high vs. rest model.

Variable Value Std. Error z Value p Value Odds Ratio

(Intercept) 27.9918 11.1954 2.500 0.0124
SDI −0.3914 0.1466 −2.669 0.0076 0.6761

AVR_N_cut-off 3.2076 1.1082 2.894 0.0038 24.7197

Table 5. Estimation results for the low vs. rest model.

Variable Value Std. Error z Value p Value Odds Ratio

(Intercept) −3.7165 0.8976 −4.140 3.47 × 10−5

AVR_G 1.7914 0.8684 2.063 0.039120 5.9978
AVR_U_cut-off 3.5776 1.0273 3.483 0.000496 35.7875

4. Results

The results of the study indicate that an increase in SDI by a unit translates, on average,
ceteris paribus, into the decline of the odds of being assigned to the high-risk ESG group
by 0.68 relative to the probability of being qualified to the low- or medium-risk ESG group.
The odds of getting into the group of high ESG risk for the banks with AVR_N over the
chosen cut-off value are, ceteris paribus, about 2372% higher than the odds for the banks
with lower than the cut-off value AVR_N. Analogously, a rise in AVR_G by unit, ceteris
paribus, results in an approximately 500% increase in the chance of a bank being classified
in the least ESG risk group relative to the chance of being considered moderately or very
risky according to the ESG classification. Odds of getting into the group of low ESG risk for
the banks with AVR_U over the chosen cut-off value are, ceteris paribus, greater by about
35.79 relative to the probability of being qualified to the medium or high risk ESG group.
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The optimum cut-off point for each model was chosen based on the minimisation
of the misclassification error. Both models turn out to be quite accurate, considering
the percentage of correctly predicted values, known as count R2. Detailed information,
including contingency tables, is presented in Tables 6 and 7.

Table 6. The contingency table for the high vs. rest model.

Specifications
Anticipated

Non-High High

Actual
Non-High 42 1 cut-off point 0.2988

High 5 12 count R2 90.00%

Table 7. The contingency table for the low vs. rest model.

Specification
Anticipated

Non-Low Low

Actual
Non-Low 46 4 cut-off point 0.5025

Low 3 7 count R2 93.33%

The composite model, which combines the results of the high vs. rest model with the
low vs. rest model, can be written as follows:

ESG_risk_category

=


high

(
1 + e−(27.9918−0.3914·SDIi+3.2076·AVR_N_cut−o f fi)

)−1
≥ 0.2988

low
(

1 + e−(−3.7165+1.7914·AVR_Gi+3.5776·AVR_U_cut−o f fi)
)−1

≥ 0.5025
medium otherwise

The accuracy of this model, measured by the count R2, should be considered as very
satisfactory (83.33%). Furthermore, the off-diagonal elements corresponding to the Low-
High and High-Low relations (see contingency table in Table 8) are equal to 0. This means
that the model predicts in every case at most one, not two, category lower or higher. A
similar accuracy could be reached with a single ordered logistic regression model, but the
classical logistic regression for binary outcomes has the advantage of clarity of description
and interpretability.

Table 8. The contingency table for the composite model.

Specification
Anticipated

Low Medium High

Actual
Low 7 3 0

Medium 1 31 1
High 0 2 15

5. Discussion

The assessment of banks from the point of view of the degree of financing of high-
emission sectors: hard and lignite coal mining, electricity generation excluding renewable
energy sources, and the level of exclusion of financing new projects related to these sectors is
pejorative. According to the report ‘Banking on Climate Chaos: Fossil Fuel Finance Report
2021’, within 5 years since the adoption of the Paris Agreement, the 60 world’s largest
banks have financed fossil fuels in a total of USD 3.8 trillion. Despite existing commitments
from individual signatory countries and statements from the banks themselves, fossil fuel
funding levels are higher than they were in 2016, and this is true even taking into account
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the recession caused by the pandemic, which resulted in an overall reduction in fossil
fuel funding by around 9% [12]. It should also be added that some of the analysed banks
have not yet officially announced the date on which they will achieve the ‘coal free’ status,
while others give very distant dates. For example, some French banks have specified
that they will not finance such projects in the European Union and OECD countries from
2030, in China from 2040, and in the rest of the countries from 2050. It can therefore be
concluded that the level of actual exit from fossil fuel financing is determined primarily
by the portfolio of loans currently held in the sector and the existing cooperation with
strategic customers, which undoubtedly include companies from the energy sector. This
type of trend can also be seen in the rules introduced by some banks to cooperate with
their clients in terms of criteria for granting loans for new projects, e.g., very diversified
financing of companies with a share of revenues deriving from coal—from banks excluding
such projects to banks financing companies that generate more than 30% of sales from
thermal coal mining. It is worth noting that, in fact, in most cases banks do not withdraw
from financing projects if they believe that they can bring in the measurable income at the
expense of the bank’s image, stakeholders’ pressure, and environmental organisations. This
goes some way to showing the decline of their ethos as institutions of public trust. The ESG
rating received by banks is consistent with the extent of funding in extreme cases—funding
constraints or overfunding—which have been classified into groups defined as ‘low’ or
‘high’. This is in line with the conclusion that high ESG scores are associated with a modest
reduction in risk-taking for banks that are high or low risk-takers [71]. However, in the case
of the largest group, labelled ‘medium’, there is no noticeable relationship between these
variables. While ESG rating institutions do not state their methodology for developing
ratings, it seems that the important role of banks in managing environmental risk in such a
way as to eliminate companies that do not meet environmental standards from access to
finance should be prioritised [72].

The lack of existing correlations in the ‘medium’ group may therefore suggest that
the ratings do not fully reflect the banks’ actual activities in this area. A different ele-
ment is pointed out by Doyle [73]. According to him, companies with higher market
capitalisation—and therefore with better visibility—tend to receive better ESG scores than
similar companies with lower market capitalisation. Weber [74] also adds that ESG rating
agencies face the same challenges that have affected Credit Rating Agencies (CRAs), e.g.,
cooperation in advising clients receiving ratings. Other studies, on the other hand, reach
the opposite conclusion [51]. According to them, in this case, the relationship between
corporate social responsibility and common equity is negative. This can be explained by the
fact that, especially during hard financial times, bank managers put special emphasis on
meeting sustainability goals to improve the bank’s reputation. This thesis is also supported
by the results of other studies [75]. The lack of an unequivocal relationship between fossil
fuel sector funding exposure by banks in the “medium” category (these are the largest
banks) and ESG rating thus corresponds with the different results of the cited studies.

Another issue is that most of the analysed banks do not publish quantified information
on the actions they take in financing fossil fuels. There is also a lack of a standardised and
unified reporting scheme. In fact, it seems that banks provide this kind of information
in favourable situations and are silent about such actions when they turn out to be un-
favourable. These results confirm an earlier study by Christensen et al. [76]. Paradoxically,
they even note that greater ESG disclosure leads to greater ESG disagreement across ESG
rating agencies. Meanwhile, the basis of market discipline is for market participants to
have up-to-date and reliable information about a particular bank that enables them to make
a proper assessment of the company, its activities, and its risk profile [77]. Transparency of
banks is a factor that builds trust and the reputation of the entire banking sector.

6. Conclusions

The aim of the study in question was to examine whether coal power financing affects
ESG ratings. The study focused on 60 world’s largest banks, representing more than 70%
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of the assets of the global banking system and therefore being critical to the availability
of finance and thus the potential for coal power development. In 2020, as many as 33 of
these 60 banks saw an increase in their exposure to fossil fuel financing. The volume of new
funding per year in 2020 was higher than in 2016 [12]. Thus, the entry into force of the Paris
Agreement left de facto no impact on the banking sector, whose lending and investment
policies are critical to the success of the energy transition. This raises the question of
whether there are market-based mechanisms that may influence banks to reduce their
financing of the fossil fuels sector. One of them is the ESG rating, the level of which
determines, among other things, the price of financing obtained by the bank, attractiveness,
and possibility of placement of bank share issues, and is an important determinant of
all stakeholders’ decisions. The study proved that the odds of getting into the group of
high ESG risk for the banks with AVR_N over the chosen cut-off value are higher than
the odds for the banks with lower than the cut-off value AVR_N. Analogously, a rise in
AVR_G results in an increase in the chance of a bank being classified in the least ESG risk
group relative to the chance of being considered moderately or very risky according to
the ESG classification. The odds of getting into the group of low ESG risk for the banks
with AVR_U over the chosen cut-off value are greater relative to the probability of being
qualified to the medium- or high-risk ESG group. Of the selected explanatory variables
based on the literature review, only the SDI found that an increase in this index translates
into the decline of the odds of being assigned to the high-risk ESG group relative to the
probability of being qualified to the low- or medium-risk ESG group. Interestingly, for the
world’s largest banks, none of the areas of their financial standing assessment (profitability,
liquidity, asset quality, and solvency) have a statistically significant impact on ESG ratings.
As the ESG risk has not yet been reflected in the calculation of capital requirements or
in the eco-financial performance of financed entities (a dynamic increase in the price of
carbon emission allowances did not occur until H2 2020), financing coal power generation
has a positive impact on banks’ results (assuming that an increase in loan margins is not
accompanied by an augmentation of provisions). ESG rating thus turns out to be the only
potential instrument, besides reputational risk and the regulatory tool, for limiting banks’
exposure to the fossil fuels sector. As shown in this paper, low and high ESG ratings
are affected by actual exposure to companies representing the coal economy. Hence, the
obtained research results are important, especially from the point of view of bank owners
and their managers. Indeed, the ad hoc revenues (arguably high due to rising climate risk)
from fossil fuel financing must be adjusted to the costs resulting from ESG downgrades,
and these apply to the entire loan or investment portfolio. Then, in all likelihood, fossil fuel
financing will be found to be uneconomic, to which the risk adjustment of profitability, as
reflected in the RAROC index, provides some analogy. At the same time, the survey results
may provide guidance to entities assigning ESG ratings on how to more fully incorporate
actual involvement in the fossil fuel sector into their methodologies, rather than relying on
often only declarative credit and investment policies, membership in climate organisations,
or the quality of reporting on the achievement of ESG goals. The credit risk assessment
methodology is currently moving towards an approach based on mixed data clustering
techniques [78]; hence, the findings of this study, in terms of the content of ESG ratings
and the linkage of ESG scores with other assessment tools, can be used by risk managers
in banks.

This study is the first to analyse the impact of the industry composition of bank loans
and investment portfolios on ESG ratings. The findings fill a research gap in the area of
determinants of ESG ratings. Previous research on ESG ratings has primarily focused
on aspects such as financial performance, credit rating, size, and country. This study is
the first to examine the relationship between a bank’s exposure to fossil fuel sectors (and
thus the bank’s actual environmental impact) and its ESG rating. In other words, the
crux of the research problem was made the question of the possible “penalty” that coal
power financing banks incur in the form of worse ESG ratings. The mentioned research
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gap as a direction for further research was at the same time pointed out in one article on
determinants of ESG rating [51].

The theoretical implications include the widening of the spectrum of determinants
of ESG ratings assigned to banks, while the applied implications should be associated, on
the one hand, with the expected pressure of supervisory institutions on agencies assigning
ESG ratings so that these ratings are more strongly linked to banks’ exposure to the fossil
fuels sector. At the same time, this study demonstrates the limitation of the exclusive use
by investors and other sustainability-minded stakeholders of the ESG ratings assigned to
the largest banks.

At the same time, the study has some limitations, which include relying solely on a
database of ESG ratings assigned by Sustainalytics. However, such an action has to be
explained by the inconsistent ratings given by different agencies, as indicated repeatedly in
the literature [44]. The second limitation is the lack of decomposition of ESG ratings into
components E, S, and G. This is due to the lack of rating agency disclosures in this area.

Verification of conclusions with the use of ratings of other agencies, confronting
benefits from financing the fossil fuels sector with losses resulting from an increase in the
cost of obtaining financing are only selected directions for further research. In addition,
with the increase in ESG rating decomposition disclosures and disclosures related to the
SFDR Regulation, it is planned to investigate the impact of a bank’s involvement in the
fossil fuel sector on E scoring in further studies.
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