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SUMMARY

The effects of climate change on the real economy are also reflected in the financial system. In this
study, we examine the attitudes of key players in the financial system (central and commercial banks)
towards the financial risks of climate change, based on the literature in the field. The key players in
the financial system, the climate change-specific relationships of the corporate sector and the main
channels connecting them are illustrated using a corporate project evaluation model, partly assessing
which variables and risks a company should consider when making an investment decision. The
results show that climate change can affect the performance of financial institutions in a number of

ways, but these risks cannot yet be clearly identified in Hungarian interest rate spreads.

KeywoRDs: climate change, financial institutions, interest rate spread
JEL copes: H43, Q56
DOIL: https://doi.org/10.35551/PFQ_2022_3_7

Public Finance Quarterly m2022/3



B FOCUS - SustaiNnaBILITY, ENERGY, SECURITY OF SUPPLY I———————

The changes we can observe in the climate
force the actors of the economy to take certain
steps. In our study, we approach this issue from
the direction of financial institutions. The
reason for that, on the one hand, is that this
segment is in contact with all the players of
the real economy, and, on the other hand, it is
able to supply the financial resources required
(though not sufficient alone) for sustainable
operation to the economic sectors essential for
the transition — to some extent, even without
the committed support of political decision-
makers. It is primarily the central and the
commercial banks that we examine in respect
of climate change.

Owing to the fact that the financial system
is in contact with practically all other players
of the economy, we consider it necessary to
determine how the risks affecting them and
their attitudes influence the players of the real
economy, and the channels through which
these impacts are realised in the operation of
the companies. We will demonstrate all that
with a macro-level model, in which the various
aspects are built into a corporate project
assessment situation that is based on true data,
although inevitably simplified. Besides, we
examine at macro level whether or not these
risks appear in the pricing of loans and in the
growth of interest rate spreads in Hungary.

The study has three objectives. Firstly, to
systematize the quickly expanding literature
that analyses the role played by financial
institutions in climate change, and to present
the trends that can be observed. Secondly, with
a theoretical approach and the use of a model,
to cast light on the aspects of realisation of risks
and the attitude of the financial intermediary
system to climate change, and the way they are
able to influence the operation of companies.
Thirdly, using an empirical approach, to
examine the extent to which these risks have
been built into the interest rate spreads of
loans in Hungary so far.

Based on the above points, our research
questions are as follows:

P What roles are played or could be played
by the central banks and commercial banks
in slowing down the process of climate
change?

PAre the risks related to climate change
detected in the pricing of loan products, and
do borrowers have to face higher spreads in
carbon-intensive industries?

In the next chapter of the study, we will
review the conceptual framework of climate
change relevant to our research, then present
the methodology used in the study, and finally,
we will examine the role of the banking system
on both theoretical and empirical bases, and
summarise our key findings.

KEY CHARACTERISTICS OF CLIMATE
CHANGE

In the comprehensive report of the UN
Intergovernmental Panel on Climate Change
(IPCC), a summary aimed at decision-
makers was published about the causes and
consequences of climate change, seeking to
draw attention to the fact that it would make a
big difference if we made efforts to limit global
warming to 1.5 degrees Celsius, instead of the
2 degrees Celsius accepted by the majority of
the countries worldwide in the Paris Climate
Agreement (IPCC, 2018).

Findings of the report relevant from the

aspect of this study:

e warming up in a range over 1.5 degrees
Celsius would probably cause extreme
weather  phenomena  unprecedented

under the present climate conditions,
and in parallel with the rising sea levels, it
would lead to major damage in the built
infrastructure;

e the impacts of climate change may have
a direct influence on human health, food
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supply and agricultural activity, and
these would lead to a measurable decline
in the performance of the entire world
economy;
eassuming  glasshouse gas  emissions
maintained at the present rate, there is a
fairly limited period of time that separates
mankind from reaching the emission
level that causes a warming of 1.5 degrees
Celsius.

Although climate change is a truly complex
process, its solution — at least in theory — is
less complex: in order to ensure that global
warming stays within the limits accepted in
the Paris Climate Agreement, it is necessary
to reduce the emission of glasshouse gases.
Consequently, all activities that are the primary
sources of emission, hereafter referred to as
carbon-intensive activities, should be replaced
with alternatives of lower carbon intensity,
while maintaining the security of supply. From
an economic point of view, climate change is
an external phenomenon that presents a global
problem, and in addition to the fact that the
damage is not done intentionally, the injured
parties cannot be directly identified either, as
the negative consequences will be borne by the
future generations, according to the forecasts
(Stern, 2006). We have to make a distinction
between future energy developments:

B green energy producers (e.g. wind and
solar power plants, even nuclear energy);

[¥ investments that are essential in the
transition period (e.g. natural gas power
plants, LNG terminals, gas pipelines);

investments based on other fossil energy
sources (e.g. coal-fired power plants, coal
mines).

Regulators should offer incentives to the
banking system so that banks could help
group ), limit developments of type ¢), and,
at the same time, finance the establishment of
capacities required for safe supply in case of

group 4).
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METHODOLOGY OF MODELLING

Objective of modelling and theoretical
approach

The impact of the adjustments by financial
institutions (central and commercial banks)
on economic players is modelled in the already
described way, through the decision-making
position of a company (in the oil industry).
The objective of the model is to use a realistic
example to demonstrate the channels through
which  the

influence the operation of companies. The

examined phenomena may
model that was built by us and that inevitably
simplifies reality demonstrates a methodology
that can be used in real decision-making, too,
if adjusted to the characteristics of the given
company.

In our example, a profic-maximising
company with a single activity (oil processing)
has to make a decision about a project. Within
the project, the company is planning to
commission an oil-refinery plant of high carbon
intensity, related to traditional oil industry
activity. The plant is expected to operate
for 10 years, during which period it will be
depreciated linearly, without residual value.
As a decision-making criterion, the company
uses the net present value (NPV) calculated
by discounting the cash flows generated as a
result of the project. If this value is positive
in the examined period, they will decide to
implement the project, otherwise they will
reject it.

Our objective is not just to model the
decision but to identify the events that could
potentially influence it. So, the question is
not the general ‘Is the investment worth-
while for the company?’, but ‘How would
the company decide about the investment
if it knew these changes were coming?’.
Besides, we use the following assump-
tions:
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O The capital structure of the company is
stable, and it will not change in the examined
period. In order to simplify calculations,
in the model we did not consider any
changes in net working capital (inventories,
current assets etc.), either. The rationality of
company management can be assumed, and
they decide about the investment only on
the basis of the NPV; also, there is a single
universal tax rate in the model environment.
The financial expenses of the company are
due to the difference between interests paid
and received only, with no other factors
considered.

@The project data are based on the
industry, without fully reflecting reality.
Accordingly, the 10-year project period is also
a simplification for the sake of the clarity of
the project.

©As to the individual
assumed their occurrence ceteris paribus
(with everything else unchanged), so that the
individual channels could be well separated,
with revenues and costs permanent during
the specific period. Changes in the individual
scenarios have direct impact on the decision;

impacts, we

compensation, such as increasing the price
of the product, and thus increasing revenues
is not possible, as the demand is very price-
sensitive.

Process of calculation and initial
parameters

The net present value (NPV), that is the basis
of the decision, originates from the usual
equation:

t

10 1
NPV:ZH)FCW,X (1+WACC )

project

It can be calculated on the basis of the
weighted average capital cost of the project

wACC

project

=WACC to=

company

E D
— [7>< rgr < (1-T)| +a

(Modigliani, Miller, 1958), in the usual
way.

o7 : the yield on the company’s equity based
on the CAPM (Sharpe, 1964). The risk-free
yield is the yield of the 10-year HUF bond
as of 24 March 2021 (Trading Economics,
2021), f the MOL risk compliant beta
compared to S&P500 (Erste, 2021), the
market yield is the expected average yield
of S&P500 in 2021-2030 (Scheid, 2020);

*q: is the compensation element of the
project. The purpose of this value is
to bring the corporate WACC value
calculated from the data in the MOL
report as a model company close to the
typical value mentioned in the report for
oil refining projects.

The financial data of the company are based
on the MOL 2019 report (MOL 2019). The
initial values of the individual parameters in
the model can be seen in 7able 1.

The investment costs of the company in year
zero amount to USD 5.5 billion. We estimated
all that on the basis of the arithmetic mean of
the intervals by Tuztle (2019), who mentioned
in his paper that the establishment of an oil-
refinery capable of producing 100 thousand
barrels of oil per day would cost USD 6.9-8.6
billion in Canada, and USD 2.9-3.6 billion in
China (Tuttle, 2019).

The capacity of the oil refinery is 100
thousand barrels per day, and in the long term,
the unit price per barrel is estimated to be USD
53 (Fitch, 2021), while the annual cost of raw
material is USD 1,908 million in the case
of operation for 360 days. Based on the cost
distribution that is typical for oil-refineries —
85 per cent crude oil, 15 per cent operating
cost (Robinson, 2006) — the operating cost
is USD 337 million per year, and the sum of

Public Finance Quarterly m2022/3
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Table 1

PARAMETERS OF THE MODEL COMPANY

E

D

v

Profit before taxation
Tax expenses

T

Total loans

Total interests

Source: own calculation based on the data of MOL (2019).

these two make up the total annual cost (USD
2,245 million).

Oil and gas companies in the USA in 2014—
2019 had an average gross margin of 30 per
cent (Avdeey & Co, 2021), so the calculated
annual revenue would be USD 3,207 million
(see Table 2 for the initial model parameters).
In the initial model NPV =445 (million
USD), so a rational company management
would decide to implement the project, based
on its present knowledge.

THE ROLE OF THE BANKING SYSTEM
IN THE MANAGEMENT OF FINANCIAL
RISKS STEMMING FROM CLIMATE
CHANGE

In this chapter, with the help of the relevant
literature, we will first review the role that

Public Finance Quarterly m2022/3

2,451,369
2,680,918
5,132,287
275,699
47,318
17.16
909,039
19,946
219
2.1
6.00
1.23
6.76
3.00

can be played by central banks in promoting
funding to fight climate change. Following
that, we will present the relevant commercial
bank practice and the underlying main driving
forces and, finally, we will model the elements
of the observed trends that are relevant from
the aspect of corporate decision-making.

Review of literature

Several studies point out that it is basically
decision-makers with political legitimacy
who can take proper measures and contribute
to a transition to a less carbon-intensive
economic structure (UN, 201; Breitenfellner
et al., 2019). In order to reduce the intensity
of carbon dioxide emission, it is necessary to
establish proper incentives, essentially a uni-
form price, tax or quota system on emissions,
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the practical implementation of which is
often discussed in analyses (cf. Martin, 2014).
There is a study on the relevant aspects of
such regulations from the point of view of
central banks, too: the nature of the climate
protection regulation basically determines
what monetary policy response is justified,
therefore cooperation between regulators
and central banks is extremely important
(McKibbin et al., 2017).

Among the experts on the subject there
is no consensus about the role of monetary
policy in combating climate change. Some
researchers believe that central banks have
the capacity to become leaders in this field,
taking the place of political decision-makers
and other relevant players. As the pricing
of carbon dioxide emission is not feasible
for political and
the regulatory activities of central banks

social considerations,
become more valuable (Campiglio, 2016).
As another argument for the involvement
of central banks, Campiglio mentioned
that since the introduction of regulations
after the 2008—2009 financial crisis, there
has been a secondary market failure on the
credit markets too, which means that since
then commercial banks have been avoiding
holding and lending risky, particulatly longer-
term less liquid assets, and therefore they do
not take the price indications originating
from carbon tax into consideration, and do
not prefer ‘green’ projects that usually require
long-term investment either. Because of all
that, the author is of the opinion that a tax-
like approach which influences prices would
be impractical, so central banks should have
an essential role as they are able to promote
transition with rules of different types.

The above points are consistent with the
statement that central banks should take part
in combating climate change because that is
the best scenario by far, i.e. political regulation
does not work (UN, 2017). This, however,

Public Finance Quarterly m2022/3
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obviously depends on the scope of competence
of the given central bank, as specified by the
law of the specific country.

Based on this, it is possible to identify some
analysts and professional players who think
that if climate protection regulations are not
successful from the political side, the central
banks should also intervene. As to the depth
of this intervention, it is the subject of debate
as there is a concern that active involvement in
climate issues will damage the ‘original” central
bank competences.

However, central banks around the world
have recognised the risks of climate change
to financial stability. At the end of 2017, 18
central banks and supervisory bodies and
5 international organisations cooperated in
setting up the ‘Network of Central Banks and
Supervisors for Greening the Financial System’
(NGFS) (NGFS, 2018), which had 98 active
members and 16 members with observer status
in October 2021 (NGFS, 2021), secking to
to help central banks and supervisory bodies
through recommendations. In a recently issued
publication, the NGFS invites its members to
explore the exposure of financial institutions
under their supervision in those sectors that
could be most affected by transition risks
and to make sure that these institutions
manage their risks properly and intervene in
the process if necessary (NGFS, 2020). The
extensive geographical distribution of climate-
relevant central bank involvement has also
been observed recently. A fairly symbolic
example is the fact that the Federal Reserve,
which issues the US dollar that serves as the
primary global reserve currency, integrated the
risks of climate origin in its stability report for
the first time at the end of 2020 (FED, 2020),
and joined the NGFS, too (Brainard, 2020).

Based on a review of the practices of
various central banks, it is worth separating
2 main intervention methods (Campiglio
et al.,, 2018). One of them approaches the
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issue from the direction of risk assessment,
with contents very similar to the NGEFS
recommendation  described above. Of
the practical implementations it is worth
highlighting the procedure called climate stress
test (Boros, 2020), in which the banks (at each
level of the banking system) model the impact
of the realisation of individual climate change
risks on individual banks and on the whole
banking system. In practice, similar procedures
are already under development in several
countries (ACPR, 2019; BoE, 2019), and the
National Bank of Hungary (Magyar Nemzeti
Bank, MNB) is also planning its introduction
(Gyura, 2020a), while the Dutch National
Bank has actually completed it, and it is often
referenced as a benchmark in literature. Here
they examined the macroeconomic aspects of
two types of transition shock scenarios, then
examined the impacts on 56 industries, and
finally modelled the impacts on the financial
system, depending on the exposure of the
individual financial in the
carbon-intensive industries affected by the
shock. The research found that if the banks

conduct tests for themselves too, they can

intermediaries

use the results to draw conclusions that will
fundamentally influence their investment
decisions (Vermeulen et al., 2018).

The

interventions

bank

inclusion of

second group of central
covers  the
environmental protection aspects in the
regulatory method (Campiglio et al., 2018).
It is mainly in developing countries where we
can see some examples that the central bank
provides extra liquidity to commercial banks
financing projects of low carbon intensity, or
they stipulate minimum requirements that
are mandatory to invest in such projects.
The Chinese regulation is similar to that, as
their central bank defined a principle that
financial intermediaries should give preference
to projects of lower carbon intensity in their
investment decisions (CBRC, 2012). Another

example is the practice followed by the
European Central Bank, seeking to invest its
pension fund and the reserves managed by it
in ways that meet the sustainability criteria
(Coeuré, 2018).

Another option could be a dynamic
determination  of  capital
depending on what kind of company is
financed by the bank from an environmental
point of view (Rozenberg et al., 2013). This
is similar to the MNB’s recently introduced

requirements

programme to improve the energy efficiency of
residential buildings, which offers preferential
capital requirement to credit institutions that
provide loans for such purposes (MNB, 2021).

The instrument that is in the hands of
central banks and is probably the most
debated one is the application of quantitative
easing according to climate protection aspects,
which in this case means that the central bank
purchases bonds issued by companies that
pursue activities with low carbon intensity
(Mihalovies & Tapaszti, 2018). After the
crisis of 2008-2009, there was a possibility,
especially in Great Britain, that this non-
conventional central bank instrument could
be used to promote the green rebuilding
of the economy (Harvey, 2012). However,
this idea has been criticised, too: Rudebusch
(2019) used an American example to argue
that pursuant to effective regulations, the
Federal Reserve could purchase the bonds of
government bodies only, so this instrument
could not be utilised for ‘green’ purposes
(Rudebusch, 2019). Matikainen et al. (2017),
on the other hand, used the examples of the
European Central Bank (ECB) and the Bank
of England to show that these two institutions,
in their bond purchase programmes, buy
much more bonds from companies involved
in carbon-intensive activities. This practically
results in the fact that they become deeply
embedded in the economic structure, which
makes their replacement with alternatives that
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are better from climate aspects more difficult
(Matikainen et al., 2017).

Caeurés (2018) response given to this
criticism  highlights two problems. He
argued that the ECB buys the bonds of these
companies because their liquid nature makes
them suitable for use in foreign exchange
transactions, which is necessary for the
ECB to achieve its primary objective: the
maintenance of price stability in the Eurozone.
On the one hand, this proves that the ECB’s
mandate primarily covers the achievement
of price stability, and any other goal may be
desirable only as long as it does not hinder
the achievement of the primary objective
(EU, 2016). Therefore, on the whole, the
central banks cannot be expected to play an
active role in combating climate change at this
level. Ceeuré’s position is actually the main
argument for the side that opposes a central
bank involvement that would be much more
active then at present.

On the other hand, the issue of the liquidity
of assets indicates one of the most important
problems for the commercial banks in the
transition to an economic model of lower
carbon intensity; and this takes us to the
discussion of commercial banks.

Spence and Stevenson (2013) pointed out
that the 2008-2009 crisis and the subsequent
agreements to strengthen the stability of the
banking system (e.g. Basel III) created an
environment in the financial markets which
encouraged banks to refrain from keeping
long-term, high-risk and less liquid assets.
Considering the fact that the financing of low
carbon intensity projects basically falls into
this category, this makes the supply of capital
for them much more difficult. This way the
practice followed by commercial banks and
the reason why they do not allocate more
funds to industries that are more favourable
from climate protection aspects are primarily
justified by credit market and regulatory

Public Finance Quarterly m2022/3
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conditions. In spite of that, the role of banks
keeps growing in the financing of industries
that are active in combating climate change
(Buchner et al., 2019), and they try to express
their commitment to a more sustainable
financial system even more extensively (Gyura,
2020b). A recently growing segment of bank
involvement is the appearance of loans tied
to sustainability, where the point is that the
interest rate depends on whether or not the
borrower meets the assumed sustainability
objective — be it the improvement of energy
efficiency, the reduction of carbon dioxide
emission or water consumption (LMA, 2019).

The reason why this may be advantageous
for companies is that they are able to give
evidence to external parties affected by their
operation about the fact that the aspects of
sustainability are enforced in their operation.
As it is indicated in Figure I, the market of
these loans has been actually operating since
2017, and it has developed quickly ever
since: the allocated total volume increased 24
times from 2017 to 2019 (Statista, 2020). In
addition, 7dth et al. (2021) pointed out that
the application of environmental, social and
governance (ESG) performance is already a key
consideration, and has a favourable influence
on financial stability.

Involvement of the banking system,
modelling of the impact on corporate
project assessment

It is an important presupposition of this part
of the analysis (modelling) that the same
specifications apply to all external obligations
of the company, and the bank can modify
the terms. In the scenario we assume that
the return on loans would increase, and the
related causes and impact mechanisms are
summarised in 7able 3.

As you can see in Table 3, both the changes
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Figure 1
VALUE OF LOANS ISSUED AND TIED TO SUSTAINABILITY
bilion USD
TN o
T st
Do
BB e
J)|rommmmrmememmmememmememmemes s
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R e
0 _-:- year
2017 2018 2019
Source: Statista (2020)
Table 3
IMPACT MECHANISM OF CHANGES OCCURRING AS A RESULT OF THE ROLE PLAYED
BY THE BANKING SYSTEM
Root causes .
decision
Increasing return on Stricter central bank capital requirements tied to climate © Expected return on
commercial bank loans impacts; external obligations of
the company to increase;
Introduction of a general mandatory climate disclosure present valug of cash
obligation or the result of climate stress test completed in flows to decrease;

own competence, as a result of which the bank adjusts the
interest rate according to the increased risks (connection
with the realisation of transition risks)

@ |nterest expense of
the company to increase,
financial expenses to

increase, present value
Modification of the bank’s lending practice according to of cash flows to

market demands (e.g. further increase in loans related to decrease
sustainability)

Source: own editing
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in the central bank regulatory environment
and the changes made by banks in their own
operation may impact corporate decisions.
The impact occurs through two channels: it
reduces the value of the discount rate and the
profit realised by the company. As a result of
both factors, the present value of cash flows
declines from the first year, but the initial
investment cost is realised in year zero, i.e. in
the present, so it is not affected by the changes.

In this scenario we model the level of the
external obligations of the company where
NPV=0 if the impact is felt already from the
first year, or from year six only. The results are
summarised in 7able 4.

If the interest rate increases already from
the first year, 3.59 per cent is the level where
the NPV=0; this means a growth of 1.40
percentage points, i.e. 63.82 per cent. If the
change occurs from year six only, it is necessary
to have a growth of 2.92 percentage points
(132.96 per cent) so that the interest rate
could reach the 5.11 per cent annual level that
results in the NPV=0 level. The latter means
a more significant growth, but, in the light of
the findings in literature, involves certain risks.
Accepting the correctness of the scientific
consensus on the existence of the ‘carbon
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dioxide emission limit’, this emission limit —
in order to avoid the worst consequences —
will be much lower in 2026 than today, if we
assume a business as usual behaviour until then.
This way the adjustment due to increased risks
would obviously be more significant.

DEVELOPMENT OF INTEREST RATE
SPREADS

Our analysis examines the sustainability
characteristics of lending also from a different
aspect. For our empirical analysis, we use
Hungarian loan data from the MNB HITREG
data supply, and we compare the interest rate
spreads of the instruments of corporate loan
agreements disbursed between 2015 and
May 2021. As we have no information on
the sustainability characteristics of individual
loans, we aggregate companies and average in-
terest rate spreads by branches of the national
economy, examining their changes over time.
It is important to point out that at the possible
level of aggregation, i.e. within the branches
of the national economy, the companies
belonging to individual branches are not
homogeneous in respect of carbon intensity,’

Table 4

SENSITIVITY OF THE MODEL COMPANY’S PROJECT EVALUATION IN THE CASE
OF AN ASSUMED CHANGE IN THE ATTITUDE OF THE BANKING SYSTEM: THE LEVEL LEADING
TO ZERO NET PRESENT VALUE

Level of retur|.1 expected | Expected return expeF;:::((::illlion (pe[:::':;wn::ge Growth
by creditors (r), (%) usD) points) (%)
Baseline scenario 219 37.92 = =
Growth from year 1 3.59 79.66 1.40 63.82
Growth from year 6 511 124.87 2.92 132.96

Source: own calculation

Public Finance Quarterly m2022/3
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Figure 2
DISTRIBUTION OF THE GHG INTENSITY OF COMPANIES IN THE INDIVIDUAL BRANCHES
OF THE NATIONAL ECONOMY
A — Agriculture [ [ ]
B — Mining, quarrying [ [ Bl L]
C - Processing industry [ | ! -
D — Electric power | | bl
E — Water supply Il ' ' I
F — Construction industry | i : I
G — Commerce and automotive | | [ L I
H — Transportation and warehousing | | | ' L
| — Hospitality | | -
J - Infocommunications L L] :l
L — Real estate transactions | : I !
M — Professional, scientific and technical ' [ 1 L |
N — Administrative | [ | : ] : i .
0 20 40 60 80 100 °
O Very low O Low O Medium
O Medium/high O High O Very high O GHG N/A

Source: EBA, 2021

therefore the greenhouse effects of the national
economy branches are identified on the basis
of a survey conducted by the European Bank-
ing Authority in 2021 (Figure 2). Based
on the data, the most polluting branches of
the national economy include the electric
power industry, agriculture, water supply,
mining, transportation and warehousing,
and the processing industry. Relatively low
environmental pollution impacts can be
observed in infocommunications, real estate
transactions, professional, scientific and artistic
activities, and the administrative sectors.

Our analysis primarily examines the changes
in the average spreads of disbursed loans over
the given years. For the sake of comparison,
we had to narrow down the loan contracts to
use, and only investment loans not supported
by state or central bank schemes and tied to
reference interest rates were considered.” The
reason why we selected investment loans is that

we believe that possible interest rate spread
increase over the years can be detected mainly in
loans of longer terms, which are more relevant
for our research. It is important to note that
for data access reasons our analysis cannot be
considered to have full evidential value, as the
composition of companies with loans may be
different over the years in the given branches
of the national economy, and we are unable to
measure the distortion caused by companies
without loans. In addition, we have to point
out that the definition of the interest rate spread
may depend on other conditions too, and as it
can be seen in Figure 2; the national economy
branches are not homogeneous either, as they
include sets of companies with low and high
GHG effects, which we combined through
aggregation (Zable 5).

Based on our results, we can observe that
in 2016-2020 the national economy branches
with higher carbon intensity experienced

Public Finance Quarterly m2022/3
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Table 5

AVERAGE SPREAD OF DISBURSED CORPORATE LOANS, BROKEN DOWN BY YEAR
AND NATIONAL ECONOMY BRANCH

National economy

branch
Agriculture 252 263 277
Mining and quarrying 206 223 178
Processing industry 282 330 340
Electric power 205 237 215
Water supply 152 385 275
Construction industry 347 440 381
Commerce and automotive 372 377 373
Transportation and wareh. 307 373 372
Hospitality 373 407 3.1
Infocommunications 376 443 419
Fin., insurance activities 273 238 266
Real estate transactions 571 485 425
Professional, scientific and technical  3.75 437  4.16
Administrative 351 402 4.06
Public administration 200 375
Education 448 490 455
Social care 372 436 408
Arts, entertainment, leisure 454 381 422
Other 415 497 488

Note: Contains data until end of May 2021.
Source: MNB HITREG, 2021

increasing interest rate spreads in a slightly
higher ratio, and the growth of spreads was of a
relatively higher rate than in the case of branches
with low emissions. The average interest rate
spread increased between these two dates in
the agricultural, mining, processing, electric
power, water supply, and transportation and
warehousing sectors. Within that, we can see
significant growth in water supply, electric
power, and

mining, transportation and

Public Finance Quarterly m2022/3

. Ratio Change

e 27| oove | 2000 | 2oz | 20en | zneons | zneonons

273 254 253 100.93 0.02
220  2.65 128.48 0.59
375 296 280 104.96 0.14
237 234 232 114.09 0.29
271 254 240 167.20 1.02
376 344 37 99.15 -0.03
357 336 318 90.22 -0.36
380 343 349 111.60 0.36
37 367 3N 98.31 -0.06
421 421 436 111.81 0.44
214 242 194 88.67 -0.31
464 481 478 84.27 -0.90
395 384 352 102.43 0.09
346 364 338 103.73 0.13
2.20 0.00
429 356 79.41 -0.92
400 404 369 108.48 0.32
497 426 283 93.74 -0.28
405 467 295 112.49 0.52

warchousing.’ In the case of agriculture and
the processing industry, significant growth was
seen in the interim years, which dropped later,
but we could still observe a slight increase
in 2020. Among the less polluting branches
of the national economy, only the real estate
sector was able to experience a drop in interest
rate spreads, while in the case of professional,
scientific and artistic, as well as administrative
activities, a growth of 2—4 per cent can be
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seen. In the case of the latter two branches,
we can see a similar phenomenon than in the
processing industry and in agriculture. The
interest rate spread of the infocommunications
sector clearly increased during the period,
as we saw a 12 per cent increase from 2016
to 2020. Besides, the real estate transactions
sector appears to be similarly clear, with a 16
per cent drop in the specified period. Among
the sectors not classified according to GHG
effect, it is worth highlighting commerce
and vehicle repair, where a clearly decreasing
trend was detected, and it reached 10%
between the two dates. All in all, we do not
think that there would be a clear difference
between the trends in the average spreads of
sectors causing more or less pollution from
the aspect of greenhouse gases; in the first
set, on average, we found a somewhat higher
growth, although insignificant. However, the
exploration of a clearer relationship would
require high-quality, unique micro-level and
more disaggregated loan data, for which the
sustainability characteristics are known, and
which may allow for the application of a more
complex methodology.

SUMMARY

The study examined the financial and
economic risks of climate change by reviewing
the relevant literature and the investment
decision of a company operating in the oil
industry. Within that, mainly the attitude
of the narrowly defined banking system
towards the management of climate risks and
the phenomenon of climate change, and the
related aspects influencing the operation of
companies were examined.

The scientific

central banks should play a role in the solution

discourse as to whether

of climate change problems, and if yes, in
what depth, is intensifying. International

banks and

prudential regulators keeps developing. Some

cooperation between central
of the researchers and central bankers visualise
the tasks of central banks in the field of
mapping the risks to the banking system, and
they expect the players of the banking system
to recognise the risks affecting them and make
changes in their operation. Others suggest
interventions through regulations, in order
to actually encourage commercial banks to
give preference to the financing of projects of
low carbon intensity. We can already observe
a number of regulations around the world,
and the introduction of new ones is also
considered. One of the most drastic ways is the
application of quantitative easing for climate
purposes. However, this a highly disputed
idea, and it points out that the current central
banks tools do not include an active role in
climate protection. The commercial banks,
whose financing decisions may prove to be
a major determining factor in combating
climate change, are presently not directly
interested in financing alternative solutions to
carbon-intensive industries due to the current
regulations and the general characteristics of
the loan market. In spite of that, the banks
seem to be gradually shifting towards capital
allocation based on sustainability aspects.

In the
companies, the changing attitude of the

decision-making  models  of

banking system toward climate change can be
seen in the level of return expected from the
external liabilities of the company; its growth
reduces the cash flow generated by the project
and the financial results of the company from
the first year, so it increases the payback period.
For the time being, Hungarian loan data do
not clearly show the realisation of risks related
to climate change in interest rate spreads.
However, the analysis cannot be considered
full scale, and we believe that a truly accurate
analysis would be possible through micro data,
which are unavailable at the moment. m

Public Finance Quarterly m2022/3
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NoOTES

' A good example for this is electric power
generation with areas to be supported in the
climate fight (e.g. solar power plants, wind power
plants), as well as areas that should be reduced
(e.g. coal power plants), and sub-branches to be
increased in the transition period (e.g. natural gas
power plants to compensate for fluctuations in
green electricity production that depends on the

weather conditions).

2 The reliance on the reference interest rate helps the
comparison of interest rate spreads, and the lack of
support obviously eliminates the distortion caused
by supports provided in interest rate spreads from
the analysis.

> The former three are characterised by quick

fluctuations in the period of 2016-2021, because

of the low number of elements.

REFERENCES

Boros, E. (2020). Az éghajlatvdltozds a bankokat
is eléri? [Will climate change reach banks, too?] —
Klimakockdzatok a hitelintézeti stressztesztekben [—
Climate risks in credit institution stress tests.] MNB

BRrAINARD, L. (2020). Strengthening the Financial
System to Meet the Challenge of Climate Change. The
Financial System & Climate Change: A Regulatory
Imperative, Wahington DC: USA. Presentation on
18 December 2020

BREITENFELLNER, A., POINTER, W., SCHUBERTH,
H. (2019). The potential contribution of central
banks to green finance. Vierteljahrshefte zur
Wirtschaftsforschung 88. (2019), 2. pp. 55-71,
https://doi.org/10.3790/vjh.88.2.55

CLARK, A,
MacqQuarie, R., Meartie, C., TorenTIN, R,
WETHERBEE, C. (2019). Global Landscape of Climate
Finance 2019. Climate Policy Initiative

Bucuner, B., FaLcoNERr, A.,

Public Finance Quarterly m2022/3

CamrigLio, E. (2016). Beyond carbon pricing:
The role of banking and monetary policy in
financing the transition to a low-carbon economy.
Ecological Economics 121., pp. 220-230,
https://doi.org/10.1016/j.ecolecon.2015.03.020

Cawmricrio, E., Darermos, Y., Monnin, P,
Ryan-Corrins, J., ScHoTTEN, G., Tanaka, M.
(2018). Climate change challenges for central banks
and financial regulators. Nature Climate Change 8.,
pp- 462-468,
https://doi.org/10.1038/541558-018-0175-0

Caurt, B. (2018). Monetary policy and climate
change. Scaling up Green Finance: The Role of
Central Banks. Berlin, Germany, Presentation on 8
November 2018

Gyura G. (2020a). Klimakockizatok és iizleti
lehetéségek — Beszdmolé a 2019 novemberében

Budapesten megtartott Nemzetkdzi Z6ld Pénziigyi



B FOCUS - SustaiNnaBILITY, ENERGY, SECURITY OF SUPPLY I———————

Risks

Opportunities — Report on the International Green

Konferencidrél. [Climate and Business
Finance Conference held in Budapest, November
2019.] Financial and Economic Review 19. 1: pp.

188-191

Gyura G. (2020b). felelgsek
ténylegesen bankjaink? [To what extent are our
banks actually responsible?] MNB

Mennyire

Harvey, E (2012). Sir David King: quantitative
easing should be aimed at green economy.
TheGuardian.
com/environment/2012/jun/26/david-king-quan

Online:  https://www.theguardian.
titative-easing-green

MATIKAINEN, S., CamriGLIO, E., ZENGHELIS, D.
(2017). The climate impact of quantitative easing.
Policy Paper. Grantham Research Institute on

Climate Change and the Environment

McKiBBin, W., Morris, A., Panton, A. ],
WiLcoxen, P J. (2017). Climate change and
monetary policy: Dealing with disruption. CAMA
Working Paper 77/2017. The Brookings Institution

MinAvLovits, Z., Tapaszti, A. (2018). Zold-
kotvény, a fenntarthaté fejlédést timogatd pénziigyi
[Green Bond, the
Instrument that Supports Sustainable Development.]
Public Finance Quarterly 63/3, pp. 303-318

instrumentum. Financial

Mobicriang, E, MILLER, M. H. (1958). The Cost
of Capital, Corporation Finance and the Theory of
Investment. American Economic Review 48., 3. pp.

261-297

Rosinson, P R. (2006). Petroleum Processing
Overview. In: Hsu C.S., Robinson PR. (eds)
Practical Advances in Petroleum Processing. Springer,
New York, NY

RoZENBERG, J., HALLEGATTE, S., PERRISSIN-
FaBerr, B., HoUurcaDE, ].-C. (2013). Funding low-

carbon investments in the absence of a carbon tax.
Climate Policy 13., 1., pp. 134-141,
hteps://doi.org/10.1080/14693062.2012.691222

Rubesusch, G. D. (2019). Climate Change and
the Federal Reserve. FRBSF Economic Letter, 9. San
Fransisco, USA

ScHEID, B. (2020). S&P 500 returns to halve
in coming decade — Goldman Sachs. S&P
Global  Marker heeps://

www.spglobal.com/marketintelligence/en/news-

Intelligence,  Online:
insights/latest-news-headlines/s-p-500-returns-
to-halve-in-coming-decade-8211-goldman-sachs-

59439981

Suaree, W. E (1964). Capital Asset Prices:
A Theory of Market Equilibrium Under Condi-
tions of Risk. 7he journal of Finance 19., 3. pp.
425-442,
https://doi.org/10.1111/j.1540-6261.1964.tb02865.x

SpENCER, T., STEVENSON, J. (2013). EU Low-
Carbon Investment and New Financial Sector
Regulation: What Impacts and What Policy
Response? IDDRI Working Papers 4., p. 13

SterN, N. (2006). What is the Economics of
Climate Change? World Economics 7., 2. pp. 1-10

Torn, B., Liprai-Makra, E., SzLADEK, D., Kiss,
G. D. (2021). Az ESG-informdcidk hozzdjéruldsa
az eurépai bankok pénziigyi stabilitdséhoz. [The
Contribution of ESG Information to the Financial
Stability of European Banks.] Public Finance
Quarterly, 66(3), pp. 429-450,
https://doi.org/10.35551/PFQ_2021_3_7

Turtee, R. (2019). Albertas potential new
refinery to reduce oil glut may only end up giving
it a gasoline glut instead. Financial Post. Online:
https://financialpost.com/commodities/energy/if-
you-cant-pipe-it-refine-it-alberta-seeks-oil-glut-

solution

Public Finance Quarterly m2022/3



VERMEULEN, R., ScHETS, E., Lonuis, M., KOLBL,
B., Jangs, D. J., HEeriNGa, W. (2018). An energy
transition risk stress test for the financial system of
the Netherlands. DNB Occasional Studies 16., 7.
De Nederlandsche Bank

WEerrzmaN, M. L. (2014). Can Negotiating
a Uniform Carbon Price Help to Internalize
the Global Warming Externality? Journal of the
Association of Environmental and Resource Economists,
1(1-2.), pp. 29-49,
https://doi.org/10.1086/676039

Avdeev&Co. (2021). Oil and Gas Extraction:
average industry financial ratios for U.S. listed
Avdeev&Co. Online:
readyratios.com/sec/industry/13/

companies. heeps:/ Fwww.

ACPR (2019). French banking groups facing
climate change-related risks. Analyses et synthéses,

No. 101. Banque de France, Paris, France

BoE (2019). The 2021 biennial exploratory
scenario on the financial risks from climate change,
Discussion Paper December 2019, Bank of England,
London, UK

CBRC (2012). Notice of the CBRC on Issuing the
Green Credit Guidelines. China Banking Regulatory

Commission

EBA (2021). Mapping climate risk: Main
findings from the EU-wide pilot exercise, EBA/
Rep/2021/11

Erste (2021). MOL — Piaci informdciék. [MOL
— Market  information.] Online: https://www.
erstemarket.hu/termek/98/MOL, Downloaded: 01.
04. 2021

EU (2016). Consolidated wversion of the
Treaty on the Functioning of the European
Union-Part Three, Title VII, Chapter 2, Article
127

Public Finance Quarterly m2022/3

—— W FOCUS - SusTtaINABILITY, ENERGY, SECURITY OF SUPPLY M

FED (2020). Financial Stability Report —
November 2020

Fitch (2021). Fitch Ratings Raises Short-Term Oil
and Gas Price Assumptions. Fitch Ratings, Online:
hteps://www.fitchratings.com/research/corporate-
finance/fitch-ratings-raises-short-term-oil-gas-
price-assumptions-17-03-2021, Downloaded:
08.04.2021

IPCC (2018). Summary for Policymakers. In:
Global Warming of 1.5°C. An IPCC Special Report
on the impacts of global warming of 1.5°C above pre-
industrial levels and related global greenhouse gas
emission pathways, in the context of strengthening
the global response to the threat of climate change,
sustainable development, and efforss to eradicate
poverty. IPCC

LMA
Principles.

(2019).  Sustainability — Linked — Loan
Loan Market

https://www.icmagroup.org/assets/documents/

Association.  Online:
Regulatory/Green-Bonds/LMASustainability
LinkedLoanPrinciples-270919.pdf

MNB (2021). Tijékoztaté a lakdscéla Zold
Tokekovetelmény-kedvezmény Program feltételeirdl.
[Notice on the criteria for the preferential Green
Capital Requirement Treatment for housing loans]
MNB. Online: https://www.mnb.hu/letoltes/
notice-preferential-green-capital-requirement-
2020-july-update.pdf

MOL (2019). Konszoliddls Fves Jelentés.
(Consolidated Annual Report.) MOL Magyar Olaj- és
Gdézipari Nyrt. Online: https://molgroup.info/storage/
documents/publikaciok/eves_jelentesek/2019/mol _
group_annual_report_2019_hun.pdf

NGES (2018). NGES First Progress Report.
Network for Greening the Financial System
Online: hteps://www.ngfs.net/sites/default/files/
medias/documents/818366-ngfs-first-progress-
report-20181011.pdf



B FOCUS - SustaiNnaBILITY, ENERGY, SECURITY OF SUPPLY I———————

NGEFS (2020). Guide for Supervisors Integrating

climate-related ~and  environmental risks  into
prudential supervision. Network for Greening the
Financial System. Online: https://www.ngfs.net/
sites/default/files/medias/documents/ngfs_guide_

for_supervisors.pdf
NGES (2021). Membership, Online: hetps:/ fwww.
ngfs.net/en/about-us/membership, Downloaded:

02.11.2021.

Statista (2020). Value of sustainable debr issued

worldwide from 2017 to 2019, by type, Online:
https://www.statista.com/statistics/1149343/
global-sustainable-debt-issuance-by-type/

Trading Economics (2021). Hungary Government
Bond 10Y. Online: https://tradingeconomics.com/
hungary/government-bond-yield, Downloaded
24.03.2021

UN (2017). On the Role of Central Banks in
Enhancing Green Finance. Inquiry Working Paper
17/01. United Nations Environment Programme

Public Finance Quarterly m2022/3



