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@ In recognition of the key role of financial institutions in allocating funds for low-carbon
transition, global banks have increasingly led efforts to measure and manage financed
emissions by setting reduction targets. Although domestic banks are following suit by
declaring carbon neutrality and making voluntary disclosures on their reduction strategy,
it remains difficult to compare the data across time points or institutions, due to the
absence of a standardized measurement method for financed emissions.

@ Domestic banks’ financed emissions (corporate credit) began to decline since 2022,
dropping to an estimated 157 million metric tons of CO2e in 2023. However, this de-
cline is primarily driven by both direct and indirect greenhouse gas emission reduc-
tions from power generation sector, which were achieved through government action
on national energy transition policy. Therefore , such reduction is not a direct result of
the bank’'s own efforts on reducing financed emissions.

® Despite the recent downward trend in financed emissions, it seems that domestic banks
are expected to face difficulties in achieving their interim targets for 2030 without their
significant efforts. Moreover, the high share of credit to manufacturing, a loan portfolio
focused on SMEs, and insufficient green finance infrastructure are the challenges that
could hinder domestic banks' efforts to reduce financed emissions.

@ Failing to meet pledged emissions reduction targets significantly can expose a bank to
reputational risk and lead to outflows of global investment capital, undercutting
competitiveness. However, simply decreasing the supply of credit to carbon-intensive in-
dustries as an effort to reach pledged targets may have unintended consequence of

slow transition to a low-carbon economy.



® To effectively reduce financed emissions, it is important to diversify management in-
dicators to include emission intensity and carbon offset and find ways to encourage
companies to invest in green technologies and standardize climate-related disclosures

and green finance.
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I. Introduction

Financial institutions play a key role in tran-
sitioning to a low-carbon economy by di-
recting capital flows from high-carbon to
low-carbon industries. They can allocate
more credit to low-carbon industries by ad-
justing portfolios and applying differentiated
interest rates. International organizations,
such as the Basel Committee on Banking
Supervision (BCBS), and financial authorities
around the world, recently seeks to encour-
age financial institutions to respond more
proactively to climate risks by, for instance,
making  climate  risk-related  disclosures
mandatory.) Amid increasing calls for the fi-
nancial sector to play a more active role in
addressing climate risks and supporting the
low-carbon transition,2 financial institutions
have started establishing targets to reduce
financed emissions3) and enhances their ef-

forts to measure and manage emissions.

In response to the evolving global regu-
latory landscape, domestic banks have also
begun disclosing carbon neutrality targets
and increased efforts to measure and reduce
financed emissions. However, due to differ-

ences in disclosure standards among banks,

it is not yet clear whether the financial in-
stitutions’ efforts have indeed led to a re-
duction in financed emissions.. Against this
background, this study examines domestic
banks' carbon neutrality targets by compar-
ing and analyzing their emission reduction
targets and strategies and estimating their
financed emissions. In addition, it examines
potential drawbacks that could emerge in
the course of reducing financed emissions
and conclude the analysis with policy rec-

ommendations for mitigating the drawbacks

II. Domestic Banks’ Carbon Neutrality
Goals and Strategies

Currently, many of domestic banks have
pledged to achieve net zero emissions by
2050 and are voluntarily making disclosures
carbon neutrality

on their targets and

strategies.

1. Carbon Neutrality Targets

According to a survey by the BOK4 as of
April 2024, 13 domestic banks have estab-
lished the goals of reaching net zero fi-

nanced emissions by 2050 that are aligned

1) In November 2023, the BCBS issued a public consultation paper on the Pillar Il disclosure framework,
requiring banks to make disclosures on climate-related financial risks. The BCBS is currently in process
of gathering feedback with a view to publish a final proposal during the second half of 2024.

2) Article 2 of the Paris Agreement, states "Making finance flows consistent with a pathway towards low
greenhouse gas emissions and climate-resilient development” as one of the ways to achieve a

low-carbon economy.

3) Financial institutions’ measure for estimating greenhouse gas emissions is based on financed
emissions, which refers to the portion of emissions by economic actors that is indirectly attributed to
the supply of credit (loans, stock and bond purchases, etc.).

Financed emissions = Zchk exposure

3

4) In April 2024, the Bank of Korea conducted a survey of domestic banks regarding the current
state-of-art and challenges in climate change response and green loan offerings.



with the nationally determined contributions
(NDCs)>) and the

global financial

related disclosures by
banks
among them set interim goals to reduce
their financed emissions by 26-48% by 2030,
relative to selected base years (2019-2022),

institutions.®) 11

as outlined in their sustainability reports and
other disclosure materials. (<Table 1>).

Interim  Financed  Emissions
Reduction Targets of Major
Domestic Banks (bank holding

<Table 1>

companies)

Interim

target | Base year

(2030)
= KB Financial Group A33% 2019
= Shinhan Financial Group A34% 2020
= Woori Financial Group AN27% 2022
= Hana Financial Group A33% 2020
= Nonghyup Financial Group| 237% 2022
= JB Financial Group A48% 2020
= BNK Financial Group A 26% 2022
= DGB Financial Group AN40% 2021

Note: 1) The interim emissions targets of Shinhan
Financial Group, JB Financial Group, and BNK
Financial Group are inclusive of the financed
emissions of Jeju Bank, Gwangju Bank, and
Kyongnam Bank, respectively.

Sources: Disclosures by banks (financial holding
companies).

2. Carbon Neutrality Strategy

In order to reduce financed emissions, do-
mestic banks are currently aiding borrower
firms' greenhouse gas (GHG) emission reduc-
tion or adjusting their loan portfolios. In the
meantime they are also making efforts to
improve their emissions measurement and

management systems (<Table 2>).

<Table 2> Financed Emissions Reduction
Strategy
Type Description
Financial support for firms driving
Supporting  [transition to low-carbon or
borrowers to |carbon-free power generation
reduce GHG |Fnancing for projects to expand
emissions GHG reduction facilities and improve
energy efficiency
No coal pledge
Portfolio Lowering credit lines for firms that
adjustment take no action for transitioning to a
low carbon economy by shifting
industrial structure, etc.
Improving lending and investment
Improvement of [processes  to  address  climate
systems and change-related risks
‘rocesses .
P Construction of an ESG data platform

Source: the BOK's survey.

First, domestic banks are supporting bor-
rower firms' GHG emission reduction efforts
investment in

by financing the new

eco-friendly technologies”) and expanding
the supply of green finance for the bor-
rowers(<Table 3>). Additionally, some banks

provide consulting services to clients on how

5) In October 2021, South Korea announced an updated NDC along with a revised roadmap, raising the
2030 GHG reduction target from 26.3% to 40% below 2018 levels.

6) Since 2020, global financial institutions, including Barclays (March 2020), Morgan Stanley (September
2020), J.P. Morgan, HSBC (October 2020), BOA, Citigroup, Goldman Sachs, and Wells Fargo (March
2021), have pledged to achieve net zero financed emissions by 2050.

7) Examples include the financing of the Gubbaberget Wind Farm project by KB Kookmin Bank (2021)
and the financing of a cement manufacturer's transition to a low carbon production process (2022)
and a battery manufacturer's cathode production line project (2022) by the Korea Development Bank.



their clients can manage and reduce GHG

emissions.8)

<Table 3> Green Finance Supply Targets
Planned by Domestic Banks
(financial holding companies)

Name of bank (financial o
. Planned allocation
holding company)
= KB Financial Group KRW 25 trillion
= Shinhan Financial KRW 30 trillion
Group
® Hana Financial Group KRW 35 trillion
" Nonghyup Financial | rw 30 trillion
roup
® |ndustrial Bank of 1392
Korea

Notes: 1) Credit supply targets for 2030, based on
banks (financial holding companies) that
have set an explicit green finance goal.

2) % share of total loan supply.

Sources: Disclosures by banks (financial holding

companies).

Banks are also adjusting their portfolios as a
way to cut back financed emissions. Many
domestic banks have committed to a 'no
coal' policy9 whereby they commit to dis-

continuing the supply of credit towards con-

power plant (PF loans). To progressively re-
duce credit to GHG-intensive sectors, they
are implementing new regulations as an ef-
fort to tighten lending standards for heavy

GHG-emitting firms in a phased manner.10

Finally, domestic banks are improving their

system infrastructure for measuring and
managing emissions to more efficiently steer
efforts to reduce financed emissions. For in-
stance, special units that are dedicated to
track the financed emissions'”) and improv-
ing lending and investment processes to in-
corporate climate risks. Some banks are also
building a digital platform that enables the
use of GHG data in the credit decision-mak-
ing process, including loan interest rate de-

cision-making.
3. Management Methods

In setting financed emissions reduction tar-

gets, domestic banks generally follow the

struction projects for new coal powered

guidance issued by the SBTi.12) and measure

The financing took the form of either an additional investment or a loan at a preferential rate
(sustainability reports of each bank).

8) GHG emissions by businesses are classified into scope 1, 2, and 3 emissions based on their sources.
Scope 1 emissions are direct emissions from sources owned and controlled by the reporting company.
Scope 2 emissions are indirect emissions from the generation of purchased electricity and heating.
Scope 3 emissions are indirect emissions that occur in a company’'s value chain. Financed emissions
fall into scope 3 (Greenhouse Gas Protocol A corporate accounting and reporting standard,
WRI-WBCSD, 2021).

9) As of the end of April 2024, 15 out of 20 total domestic banks pledged to no longer provide project
finance (PF) loans additionally for the construction of coal-powered power plants (disclosures of each
bank (financial holding company)).

10) Banks can reduce the supply of credit to heavy GHG producers by progressively implementing
procedures such as implementing the system to monitor GHG emissions by industry and product
category, assigning greater weights to climate risks in the loan review and investment
decision-making processes, and adopting positive and negative screening system.

11) 14 out of 20 total domestic banks had in place a unit dedicated to climate change response (Bank
of Korea, Green Finance Survey of Financial Institutions) as of the end of April 2024.

12) The SBTi (Science-Based Target initiative) is a global non-governmental body that develops
methodology for setting science-based GHG reduction targets and assesses and approves
companies’ targets. The SBTi provides a methodological framework for setting targets for the
reduction of financed emissions and measuring results by industry sector and asset class.



the financed emissions using indicators de-
veloped by the PCAF13) in most cases. As of
May 2024, 9
holding companies) use the SBTi method-

banks (including financing

ology to set their reduction targets and 11
banks (including financing holding compa-
nies) use the PCAF methodology for the in-
ternal measurement of emissions. However,
due to insufficient data on borrower firms'
GHG, most domestic banks tend to measure
the emissions only for some of the 7 asse
t14) classes covered by the PCAF Global GHG
Standard.

Furthermore, asset coverages included in the

Accounting and Reporting
same an asset classes vary from banks to
banks, making it difficult to directly compare
financed emission data published by differ-
ent institutions. For example, while bank A
responded that its financed emissions were
calculated based on 87% out of its total as-
sets, bank H responded that the calculation
was based only on 19% out of its total as-

sets (<Figure 1>).

[Figure 1] Assets Covered in Banks' (holding
companies’) Measurement of
Financed Emissions and % Share
of Total Assets

(o : % share of total assets)
7 100
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Sources: Bank of Korea, Green Finance Survey of Financial
Institutions.

13) The PCAF (Partnership for Carbon Accounting Financials) is an international non-governmental
organization that provide an accounting framework and guidelines to calculate and report financed
emissions. The PCAF has a member base that includes a large number of global financial institutions
(485 as of the end of April 2024) and its financed emission calculation methodology is currently

considered a global standard.

14) The PCAF provides methodological guidance for calculating financed emissions for seven asset
classes, including listed equity and corporate bonds, business loans and unlisted equity, project
finance, commercial real estate, mortgages, motor vehicle loans, and sovereign debt.



M. Estimation of Domestic Banks’
Financed Emissions

As previously mentioned, different method-
ologies for the measurement and asset cover-
age make difficult to directly compare the-
banks' financed emissions data. Considering
this aspect, this study estimates domestic
banks’ financed emissions, focusing on 3 as-
bonds,

and equity, using PCAF methodology, and

set classes, namely, business loans,
how they have changed over time.15
As of the end of 2023, domestic banks' fi-
nanced emissions are estimated as 157 mil-
lion tons of CO2e (tCO2e). To summarize the
estimation result by bank, the financed emis-
sion of specialized banks with high shares of
corporate loans to infrastructure industries!®
80.0 million tCO2e, repre-

senting 50.8% of total domestic banks' fi-

is estimated as

nanced emissions. Nationwide commercial
banks’ financed emission is estimated as 66.5
million tCO2e, equivalent to 42.2% of the to-
tal financed emissions. The financed emissions
of local banks amounted to 109 million
tCO2¢, equivalent to 6.9% of total financed
emissions. By industry, manufacturing and
services accounted for 76.2 million tCO2e and
51.6 million tCO2e of financed emissions, cor-
responding to 484% and 32.7% of total fi-

nanced emissions, respectively. (<Figure 2>)

Domestic Banks’ Estimated
Financed Emissions by Bank
Type and Industry Sector”

<Figure 2>
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Notes: 1) As of 2023.
2) Including mining, power, construction,
agriculture, forestry, and fisheries.
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

To summarize the result by year, the do-
banks’
reached their peak to168 million tCO2e in
2021
past two years that recorded-0.7% in 2022
and -5.8% in 2023. As a result, the share of

domestic banks’ financed emissions relative

mestic financed emissions have

and consistently decreased over the

to South Korea's total GHG emissions (based

on scope 1+2 emissions) also fell from
22.5% in 2021 to 21.9% in 2023 (<Figure

3>).

15)

16)

It is important to note that the financed emissions data used in this study are not the data of
individual borrower firms, but the average emission of each industry. This may result in
overestimation or underestimation of the real financed emissions depending on the distribution of
company sizes in the loan portfolio for a sector. Furthermore, if the asset scope of calculating
financed emissions is expanded in the future domestic banks' financed emissions based on broader
asset classes could far exceed the estimates provided in this study, which was based only on three
asset classes (for a detailed description of the estimation method, see <BOX 1>).

As of the end of 2023, corporate loans’ share of domestic banks’ total assets amounted to 57.2%
for specialized banks, 40.1% for nationwide commercial banks, and 52.1% for local banks (Financial
Supervisory Service, Financial Analysis Information Retrieval System (FAIRS)).



Domestic Banks’ Financed
Emissions as a Share of Total
National GHG Emissions”

GHG emissions(left)

Financed emissions(left)
=0~ Financed emissions proportion(right)

<Figure 3>
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Note: 1) Based on Scope 1+2 emissions.
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

The decrease in financed emissions in 2023
is primarily driven by a sharp decline in the
financed emissions of the power and food
service industries, compared to 2022 levels.
To look at the contribution rate for reducing
the financed emissions by industry, the pow-
er (244%) and food
(21.5%) contributed the most to reducing fi-

service industries

nanced emissions, together accounting for
45.9%. On the other hand, the contribution
rates of the cement and chemicals in-
dustries, two highly GHG-intensive industries,
were comparatively negligible, amounting
only to 2.0% and 0.5%, respectively (<Figure

4>).

<Figure 4> Change in Financed Emissions by
Industry and Contribution Rates
to Emissions Reduction”
% change from the previous year (left)
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Note: 1) As of 2023, 2) Other Manufacturing
3) Agriculture, Livestock, and Fisheries
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

This result appears to be primarily due to
the reduction in the GHG emissions of the
power sector, induced by government action
under the national energy transition policy,”)
which, in turn, led to a decrease in scope 2
numbers of car-

emissions in significant

bon-intensive service sectors (<Figure 5>).

17) The initial focus of the government's GHG reduction efforts has been the electric power generation
sector (45.9% reduction below 2018 level by 2030) as the availability of solar power and other
renewable energy technologies makes it comparably easier to cut emissions in this sector than in

other sectors in a short period of time.



<Figure 5> Composition of Scope 1 and 2
Emissions by Industry Sector”
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Notes: 1) As of 2023
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fisheries industries were excluded from the
scope 2 emissions due to the paucity of
available data.
3) Other Manufacturing
4) Agriculture, Livestock, and Fisheries
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

Meanwhile, financed emissions are sig-
nificantly affected not only by a borrower's
GHG emissions but also by changes in bor-
rower assets and bank exposure levels
(outstanding balance of credit). While the in-
crease in a bank's exposure and the increase
in the borrower's GHG emissions increases
financed emissions, the increase in the bor-
rower's assets decreases financed emissions

(<Table 4>).

<Table 4> Determinants of Financed Emissions

Bank
Financed exposure Borrower's GHG
emissions Borrower'’s emissions

assets
Financed @ Bank ® . (© Borrower's

. . Borrower'’s L
emissions exposure GHG emissions
assets

Increase 1 : ! : 1
Decrease l : i) : J

In 2023, a number of factors in combination
seem to have played a role in reducing d-
omestic banks’ financed emissions, including
a decrease in exposures to GHG-intensive
sectors such as the power generation and
steel industries, the increase in the assets of
borrower firms in the food service and tran-
sport industries,1® as well as a drop in the
GHG emissions of the power and food ser-

vice industries (<Figure 6>).

<Figure 6> Changes in Financed Emissions,
Bank Exposure, Borrower Assets
and GHG Emissions by Industry
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Notes: 1) As of 2023 2) Agriculture, Livestock, and Fisheries
Source: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS

18) Although borrower assets increased more rapidly in sectors including other manufacturing, other
industries, and cement manufacturing than in food services and transport, the effect on total
financed emissions was moderate as it was mostly offset by the increase in banks' exposure to the

same sectors.



IV. Feasibility of Financed Emission
Targets and Key Challenges

This section presents our assessment on the
banks'
reduction targets aligned

feasibility of domestic interim ~ fi-
nanced emission
with the government's NDC plan and identi-

fy key challenges.

1. Feasibility of Interim Targets

First, we compared domestic banks’ financed
emission levels of recent years to their year-
ly targets in emission reduction pathway
that need to be achieved for meeting the
interim targets they have voluntarily set19)
(hereafter, “target emissions”). The results
showed that in 2023, domestic banks’ actual
financed emissions (157 million tCO2e) ex-
ceeded their target emissions (146 million
tCO2e) by an estimated11.9 million tCO2e

(+8.1%) (<Figure 7>).

Looking by sector, excess emission rates20)
for service and other industries significantly
dropped in 2023 in service and other in-
dustries (close to A4%p) compared to the
rates of the previous year, while the excess
emission rate for manufacturing edged down
only slightly(A0.6%p) (<Figure 8>).

<Figure 7> Excess Emissions” above Target

Emissions?
200 (millions of ton) (miIIionsofton_) 200
............... 15751
150 el 58.4milionsofton| 1 150
........................... ( .35%)
wo T 1 100
Financed emissions
50 I Excess emissions | g5
11.92 - Target emission path
0 IS N II II II | 1 1 1 1 1 0
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Notes: 1) Financed emissions for each year — target
emissions.
2) Based on an interim target (A35%) calculated
by averaging the interim targets of all banks
(relative to the 2019 baseline).
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

<Figure 8> Excess Emissions above Target
Emissions” by Industry Sector

Excess emissions (left):
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Notes: 1) Based on an interim target (A35%) calculated
by averaging the interim targets of all banks
(relative to the 2019 baseline).
2) Excess emission rate = (Excess emissions/target
emissions).
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

19) The interim target (A27%-A48% by 2030) as well as the base year (2019-2022) varies from banks
to banks. In this study, we used the average interim target of A35% and chose 2019 as the base
year, as it is the closest to the base year of NDC target. Then we assumed that the target
emissions in following years will be linearly declined by 2030.

20) The excess emission rate was calculated by subtracting target emissions from estimated emissions

and then dividing the result by target emissions.

10



Considering the fact that banks' financed <Figure 9> Actual GHG Emissions and NDC
Targets by Industry”
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ned target (<Figure 9>), domestic banks’ fi- 2022, estimates for 2023), targets for 2024 and later.
o Sources: 2050 Carbon Neutrality and Green Growth

nanced emissions are expected to drop Commission, authors’ own estimates.

around 121.9 million to 122.3 million tCO2e, . . .. .

) <Figure 10> Financed Emissions if the NDC
depending on the growth rate of borrower Targets are Successfully Achieved”
firms' assets and bank exposure. Such de- Scenario 1: Financed emissions I Excess emissions
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--------- Target reduction pathway
(millionsof tCO2€)

els, meaning that it still falls short of their 200
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150 r
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duction efforts rather than simply relying on

5

government-led efforts under the NDC action

plan, in order to achieve their internal inter- 0 LMMM

im target (<Figure 10>). A 5 % 7 B 2B B
Notes: 1) Borrower firms' assets and bank exposures were
assumed to remain at 2023 levels (1) or
increase at the same rate as the average
growth rate over the past three years (2).

2) Based on an interim target (A35%) calculated by
averaging the interim targets of all banks (relative
to the 2019 baseline), assuming a linear reduction.

Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

21) If GHG emissions in the power generation sector (scope 1 emissions) as well as indirect emissions
from purchased electricity (scope 2 emissions) are successfully reduced through government-led
efforts under the NDC roadmap, this may result in a substantial drop in financed emissions, even
without additional efforts by banks, as it leads to the decrease in borrower firms" GHG emissions.

22) Assuming that banks’' portfolio composition remains unchanged from the base year (2023) until 2030,
changes in GHG emissions (scope 1) of each industry follow their respective target pathways under
the NDC plan, and changes in indirect emissions from purchased electricity (scope 2) follows the
pathway for the power generation sector under the same plan, banks’ financed emissions were
estimated under two different scenarios, scenario 1 in which borrower assets and bank exposures are
maintained at 2023 levels and scenario 2 in which they grow at the average rate of increase for the
three immediately preceding years.

"



2. Challenges

As previously described, additional efforts
from domestic banks are needed in order to
achieve interim targets for reducing financed
emissions. The banks, however, face several
challenges for achieving their targets, which
include a high share of loan to the manu-
facturing sector, a loan portfolio skewed to-
ward SMEs, and a lack of infrastructure for

supporting green finance products.

Compared to other countries, manufacturing
takes a substantial portion of the South
Korean economy. Due to this aspect, the
domestic banks face difficulty in reducing
the financed emissions in a short period of
time. The proportion of manufacturing in to-
tal GDP, a carbon-intensive industry with
high GHG

ue-added, is significantly higher in Korea

emissions per unit of wval-

than the proportions in other advanced
economies?3) (<Figure 11>). The GHG emis-
sions from manufacturing (637.3 tCO2e/KRW
1 billion, scope 1+2 emissions)—steel
(2,811.1), (1,654.2), oil
(1,270.9) —far exceed those from service in-

cement refining

dustries (54.4, excluding the transport in-

dustry) in Korea (<Figure 12>). Moreover,

scope 1 emissions from production proc-
esses contribute significantly to GHG emis-
sions in the manufacturing sector (61.8%),24
which is a key reason why reduction in
emissions has

power generation only a

modest reduction effect on the sectoral
emissions.25) Considering the fact that the
share of exposure to manufacturing in do-
mestic banks’ total exposure (based on cor-
porate loans, equity, and bonds) exceeds the
proportion of manufacturing in total in-
38.0% in 2023)

(<Figure 13>), it is likely to take a consid-

dustry(value-added basis,

erable amount of time, in order for banks
to make meaningful amount of decrease in

financed emissions.

<Figure 11> The Proportion of Value-added
by Industry in Major Countries”

Other Services Manufacturing

OECD | 16.5 70.1 134
UK | 19.4 722 8.4
us. V11.7 77.6 10.7

Japan V9.4 71.4 19.2
Ger...V 18.9 62.7 18.4
Sou...V 164 8 256

(%) 0 20 40 60 80 100

Note: 1) As of 2022 (US, 2021 data for OECD).
Source: World Bank.

23) As of 2022, the proportion of manufacturing (value-added basis) stood at 25.6% in South Korea,
12.2%p higher than the OECD average (13.4%) (World Bank).
24) Based on emissions (scope 1+2) per unit of value-added, scope 1 emissions account for 61.8% of
total emissions in the manufacturing industry, while they make up only 25.9% in the service industry.
Estimated Carbon Emissions per unit of Value-added by Industry (2023)

(unit: tCO2e/KRW 1 billion, %)

Scope 1

Scope 1+2

Scope 1 Scope 1+2

Manufacturing 394.0 (61.8)

637.3 (100)

Services 14.1 (25.9) 54.4 (100)

Source: Authors' own estimates based on the data from NETIS, FAIRS, ECOS, and BOMIS.

25) While scope 2 emissions can be reduced in a relatively short period of time through the use of
available renewable energy technologies and government policies to reduce the share of
coal-powered generation in the electric power generation sector, scope 1 emissions generated by
manufacturing companies in various production processes are difficult to reduce.
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<Figure 12> Ratio of GHG Emissions per unit
of to Value-added by Industry”

(tCO2e/KRW 1 billion)
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7,475.0
6,000
4,000
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Note: 1) As of 2023.
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

<Figure 13> The share of Domestic Bank's
Exposure to by each Industry”

7%
Other

38%
Services

55% Manufacturing

Note: 1) As of 2023.
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

While domestic banks' financed emissions is
14>),26)

SMEs currently have little incentive to ac-

largely related to SMEs (<Figure

tively seek to reduce GHG emissions as
of them are not subject to the

scheme or the GHG

most
Emissions Trading

Target Management Scheme.2?) Furthermore,

SMEs generally lack human and financial re-
sources needed for investment in eco-friend-
ly technologies. According to “Survey on the
green transition of SMEs” conducted by the
Industrial Bank of Korea (IBK), most of re-
spondents (85.9%) answered that no green
transition efforts are in progress or planned
and 66.2% of respondents answered that
green transition are not related to their
sector. Most SMEs, therefore, do not seem
to recognize the urgency or the importance
of green transition. (<Figure 15>)

<Figure 14> Financed Emissions and Share of
Loans to SMEs by Sector”

® Financed emissions (left) < Share of loans to SMEs (right)
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Note: 1) As of 2023.
Sources: Authors’ own estimates based on the data from
NETIS, FAIRS, ECOS, and BOMIS.

26) As of 2023, the proportion of loans to SMEs in manufacturing sector, which accounts for 47.6% of
the total financed emissions of domestic banks, and the proportion of loans to hotels, restaurants,
and food services, which accounts for 12.0% of the total financed emissions, were 71.7% and 94.8%,

respectively.

27) In Korea, companies emitting an annual average of 125,000 tCO2e or more (or operating a business
site emitting 25,000 tCO2e or more) are subject to the Emissions Trading Scheme. The GHG Target
Management Scheme is applicable to companies with annual average emissions of 50,000 tCO2e or
more (or operating a business sites emitting 15,000 tCO2e or more).
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<Figure 15> IBK Survey on the Green Transition cedures” and the "absence of a specific

of SMEs plan” as key obstacles for handling green

Q. Green transition status

0, . .
(%) finance products (<Figure 17>).
Currently in progress 9.9
Planned 4.2
. <Figure 16> The Status of Establishing Internal
Not in progress or planned 85.9 .
Procedures for Handling Green
Q. Reasons for not pursuing green transition mutipte responses allowed) Finance Products of at Domestic
Not relevant for the sector 66.2 Banks
Lack of, and difficulty raising,...
Lack of time Internal procedures in place
30%
Lack of staff (6 banks) 5
Lack of technology and facilities (/) Internal procedures not in

place
0 20 40 60 80 100
35%

Source: IBK, “Green Transition Survey of SMEs" (2022). (7 banks) In the process of

establishing internal
procedures

Lastly, the lack of infrastructure for green fi- Source: Bank of Korea, Green Finance Survey of Financial
nance instruments, including a green finance Institutions.
classification system?28) and internal perform-

ance indicators, is another important impedi-

ment to the reduction of financed emissions.

Currently, only a few domestic banks (35%)

have in place internal procedures for green

loans29) (<Figure 16>), and most of them do

not have clearly-defined procedures for

management of green loans after execution.

Because there are insufficient incentives for

handling green finance, due to the difficulty

in assessing credit risk and the complexity

of lending procedures, bank branches tends

to prefer issuing short-term business loans

rather than long-term loans like green loans.

According to our survey, frontline bank em-

ployees selected the "absence of a standard

classification system and related internal pro-

28) With the goal of promoting green finance, the government (Ministry of Environment, Financial
Services Commission) issued the Korean Green Taxonomy Guidelines (K-taxonomy) in 2021 and the
Green Bond Guidelines in 2022. However, green guidelines for loans, representing 70.8% of domestic
banks’ total assets (as of the end of 2023), are yet to be announced (green loan guidelines are
currently under development by the Financial Supervisory Service).

29) At the end of April 2024, only seven out of 20 domestic banks had their own internal green finance
procedures in place for handling green finance products (BOK, Green Finance Survey of Financial
Institutions).
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ObstaclesHurdles to Green
Finance at Domestic Banks"

<Figure 17>

Absence of a standard green finance classification
system and established lending procedures

Lowlevel of green trenstion awareness among borrowers
and inguffcent demand 3

Absenee of a spefic plan, delys in deson-meking

High verfication costs affecting the competitiveness of green
finance procuuds L

Lack of specialized manpower, green washing risk

Mismatch between green transiion timeline-based maturity

and funding mturty L j
)
0 100
Notes: 1) Scores based on a 5-point ordinal scale (5 for
the most important, 1 for the least important),
calculated by adding up total points for each

item.

2) The score, if all 20 banks responded that the
selected one is the most critical obstacle for
handling green finance products.

Sources: Bank of Korea, Green Finance Survey of Financial
Institutions.

V. Assessment and Implications

Although domestic banks have improved their
financed emission management system by es-
tablishing and disclosing a carbon neutrality
and GHG reduction strategy, the improvement
efforts are in early stages. Further efforts will
be needed to refine the method for measur-
ing financed emissions and the reduction
strategy, as well as to expand necessary

infrastructure.

While financed emissions have gradually drop-
ped since 2022, it is important to note that
such decrease is primarily resulted by the di-
rect and indirect effects of GHG emission re-
ductions in the power sector, including a de-
crease in the share of coal-powered electricity
generation, rather than the efforts of domestic

banks alone.

Even if all industries successfully meet their
NDC targets, as planned by the government,
domestic banks’ financed emissions are likely
to exceed their interim targets for 2030 if no
additional reduction efforts are accompanied
with. Moreover, there are several obstacles
banks should overcome in order to meet their
financed emissions reduction targets, which
are the high share of loans to manufacturing
sector, a loan portfolio skewed towards SMEs,
and the lack of green finance infrastructure.
Banks with large differences in the actual
amount of emissions and the pledged reduc-
tion target may be exposed to legal or repu-

tational risks30) and further suffer from out-

30) The board of the UK's Universities Superannuation Scheme Limited (USSL), which continued to invest
in fossil fuels after making a carbon neutrality pledge, was sued for breach of fiduciary duty and

increased risk of losses in pension portfolios.
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flows of global investment capital,3") which

will adversely impact their competitiveness.32)

However, simply reducing the supply of credit
to carbon-intensive industries in an attempt
to achieve the reduction target33) may in-
duces the delays in transition to a low-car-

bon economy.34

In order for banks' efforts to reduce financed
emissions to facilitate and contribute to the
transition to a low-carbon economy, a num-
ber of actions in combination are necessary,

for instance, the diversification of emissions

management indicators, the incentive system
for companies to invest in green technologies,
and the standardization of climate-related dis-

closures and green finance classification.

First, indicators for managing financed emis-
sions should be diversified so that the man-
agement of financed emissions by banks
does not lead to an excessive contraction of
credit supply to the manufacturing sector.3%)
In addition to financed emissions, indicators
such as emission intensity36) and carbon off-

set3?) could be considered in the indicators

for managing financed emissions. While fi-

31)

32)

33)

34)

35)

36)
37)

BlackRock (2020), Amundi (2021) and AXA (2022) announced a new policy to reduce or discontinue
investment in companies that fail to respond to climate change.
An increase in legal and reputational risks or outflow of capital may result in the increase of funding
cost in global capital markets and the difficult investment environment for banks to participate
overseas projects.
According to the financed emissions sensitivity by exposure type, changes in bank exposure to
GHG-intensive industries, such as steel, power, oil refining, cement, and transport, led to greater
changes in financed emissions. Therefore, if banks face pressure to reduce financed emissions s, they
will be more prone to decrease the supply of credit to these sectors (for the results on financed
emissions sensitivity by exposure type, refer to <BOX 2>).
Cutting back the supply of credit to heavy GHG-emitting sectors makes it more difficult for firms in
these sectors to invest in low-carbon facilities or develop eco-friendly technologies, thereby slowing
the transition to a low-carbon economy.
For example, Barclays uses two different management indicators according to industry characteristics:
financed emissions for the sectors where green transition is relatively difficult, such as energy and
agriculture, and emission intensity for the rest of sectors. For HSBC, financed emissions are used for
the oil and coal sectors, to which it plans to progressively reduce the supply of credit, while
emission intensity is used for other energy sectors where it expects a growing credit demand.
Emission intensity = . For a detailed explanation on emission intensity, refer to <BOX 3>.
According to the PCAF, there are two main types of carbon offsets, emissions removed and
emissions avoided. Emissions removed refer to the amount of GHG emissions that is removed from
atmosphere as a result of banks providing financial services to carbon capture companies.
Meanwhile, emissions avoided refer to GHG emissions that could have been produced, but were
avoided through financial services provided for environment friendly projects.

Types of Financed Emissions
Description
The portion of generated emissions that is attributable to lending or
investment activities by financial institutions, corresponding to financed
emissions in its generally understood sense.

Type

Generated emissions

Emissions GHG emissions that were removed from atmosphere through financial
Carbon removed services provided to carbon capture activities.
- GHG emissions that would otherwise have been produced, but were
offsets |Emissions ) . . . . . .
avoided avoided through financial services provided for environment friendly
projects.

Source: PCAF, GHG Protocol.
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nanced emissions provide an absolute meas-

ure of financial institutions’ contribution to
borrower emissions, emission intensity is cal-
culated by dividing borrower's financed
emissions by bank exposures (financed emis-
sions per exposure). Because emission in-
tensity allows to compared the GHG emis-
sions per exposure by bank and monitor the
emissions across time, it may lead the banks
to reduce borrower's emissions over time.

When there is supply of new green loans or

system for mid-sized companies and SMEs
to promote green investments, as the green
transition of these firms are crucial to the
banks'

emissions. For instance, larger tax deduction

reduction of domestic financed
s40) or the opportunities for making profit

out of the emissions reductions credits
earned from trading scheme could be pro-
vided to mid-sized companies and SMEs for

investments in green transition4).

investments, it

] ] Third, it is necessary to establish standards
increases a bank’'s financed ] o
for related disclosures and formal guidelines

emissions but lowers the emission intensity.

Because of this,

o . for green loans in a timely manner, in order
the use of emission in- o )
to ensure objectivity and transparency in the

tensity may alleviate the concern on banks

decreasing transition finance3®

management of financed emissions by banks
for manu-

and facilitate emissions reduction strategy.

facturing firms due to the fear of increasing

For the objectivity of disclosure data, the

financed emissions. Additionally, subtracting

carbon

tribution amount

standardization of indicators, calculation

which indicate the

of green loans to the re-

offsets, con-

methodologies, scope of asset classes for

calculating financed emissions, GHG emi-

duction in a borrower's GHG emissions, from

ssions by exposure type is needed.4?

a bank’s total financed emissions or publish-

ing

i i Furthermore, the time and scope of ma-
separate disclosure item can be

ndatory disclosures should be finalized in a

considered.39)

timely fashion, in order to make it easier to

Second, it is necessary to have incentive

38)

39)

Although a standard definition of “transition finance” is currently lacking, the European Commission
(2023) defined it as the supply of funding for transitional activities contributing to the goal of
carbon neutrality.

However, carbon offsets are difficult to calculate while also contributing to an increased risk of
greenwashing. Because of this, it is best to treat carbon offsets as a secondary indicator during the
initial stage and subtract them from financed emissions only once tools become available to quantify
them with accuracy.

40) The government can, for instance, take steps to make it easier for SMEs carrying out GHG reduction

41)

42)

projects to receive offset credits (KCU) and simplify procedures for measuring and validating
emissions reduction results. Under the current rules, although companies that are not subject to the
emissions trading scheme such as SMEs are eligible for obtaining offset credits, it is difficult in
practice for SMEs to receive them due to the procedural complexity of validating emissions
reduction results.

For example, the range of "national strategic technologies” per the Enforcement Decree of the Act
on Restriction on Special Cases Concerning Taxation could be broadened to provide tax deductions
of up to 25% of facility investment costs.

For exposure categories in which the calculation of GHG emissions by business site is not practical
or feasible, an alternative metric measuring emissions per unit credit supplied (emission coefficients)
could be used to ensure the objectivity and consistency of data across institutions.
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collect GHG emissions data and incentivize
them to reduce emissions,43) Finally, it is a-
Iso necessary to simplify lending procedures
of green loans when developing the guid-
eline of the green loan management scheme

and amending K-taxonomy (<Figure 18>).

<Figure 18> Policy Recommendations for Mitigatin Challenges to Banks’ Reduction of Financed Emissions

< Challenges >

Manufacturing making up a large portion

of South Korea’s economy

- High carbon emissions per unit of relative to the |:>
value-added

- Banks' heavy exposure to manufacturing

Loan portfolio concentrated in the SME segment
- Banks’ heavy exposure to
SMEs
- Insufficient incentives for SMEs to reduce carbon
emissions

!

Lack of green finance infrastructure

- Including a green finance classification system, I:>
banks' internal performance indicators, and
debtor emission data

< Policy reccommendations>

Diversification of financed emissions management

indicators

- Introduction of alternative indicators such as
emission intensity and carbon offset

Strengthening incentives for companies to make

green investments

- Tax deductions for green transition investment by
SMEs

- Providing opportunities to make use of emissions
trading profit

- Early confirming the time and the scope of
mandatory disclosures by industry and company
size

Standardization of climate-related disclosures and

green finance classification

- Standardization of financed emissions indicators
and calculation methods by type

- Simplification of lending procedures for green
loans

Sources: Bank of Korea, Green Finance Survey of Financial Institutions.

43) The announcement of disclosure standards and guidelines, initially planned for 2025, has been put
off to 2026 due to delays in decisions regarding issues such as whether to include scope 3
emissions and the range of companies subject to disclosure requirements.
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[Box 1] Methodology for Measuring Domestic Banks’ Financed
Emissions and Key Assumptions

This study estimated domestic banks'44) financed emissions by industry (KSIC-10, mid-level cat-
egories). The estimation followed the PCAF methodology4> and used an attribution factor cal-
culated as (=@ exposure/@ sector asset value) and ® GHG emissions of each industry.

. L. o @ Exposure, o o .
Financed emissions = E sribution factor;| = @ Sect  val X ¥ GHG emissions, , i = Edustry
; ector asset value;

i

B Banks' exposures were calculated based on 3 asset classes, namely business
loan, bond, and equity, all of which account for 51% of domestic banks' total
assets.

For loan exposures, sector-specific loan data from the Financial Supervisory

Service's FAIRS were used.
@ Bank ex-

posure

- For bond exposures, corporate bond portfolio data from the BOK's Bond Market
Information System (BOMIS) were used after reclassifying them by industry.

Equity exposures were estimated based on equity securities data from the BOK's
Economic Statistics System (ECOS), multiplying value of securities by each sec-
tor's share of total stock market capitalization.

- Financed emissions from 2024 onward were estimated based on 2 scenarios;
bank exposures would either remain at their 2023 levels (scenario 1) or increase
at the average rate for the previous three years (scenario 2) after 2024.

m For asset value, we used total assets as reported in the statement of financial
position by industry group in the business analysis section of ECOS.

- For sectors including the financial industry that are omitted in the statement, we

referred to the statements of financial position filed by companies, including
@ Sector

asset value

mid-size companies and SMEs subject to external audit (KIS-VALUE).

- Asset value of each sector from 2024 onward were estimated based on 2 sce-
narios; the asset value of each sector would either remain unchanged from 2022
(scenario 1) or increase at the average rate for the previous three years
(scenario 2) after 2023.

44) 20 total banks including six nationwide banks, five special banks, six local banks, and three
internet-only banks.

45) Using the PCAF methodology, financed emissions can be calculated by asset class and borrower. The
calculation requires the attribution factor (the share of the outstanding balance of loans in the
borrower’s total assets) and the borrower's GHG emissions data.

46) Press release from the government, “Rising Shares of Nuclear and Zero-carbon Energy Sources
Leading to Steady Decline in Emissions” (April 7, 2024).
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B GHG emissions are aggregated based on sector-specific scope 1 and 2 emis-
sions provided in the National Greenhouse Gas Emission Total Information
System (NETIS) and the National Inventory Report (NIR).

- The figures were based on sector-specific national GHG emissions data46), while
provisional figures and estimates were used for 2022 and 2023, respectively.

® GHG Sector-specific scope 2 emissions were estimated using changes in GHG emis-
eMmisSions gions in the transition sector. The other emissions were estimated by distribut-
ing the total change in GHG emissions of each sector across its sub-sectors.

- Sector-specific GHG emissions after 2024 were estimated by using the govern-
ment's carbon neutrality and green growth strategy and the medium to
long-term GHG emissions reduction targets for each sector under National
Framework Plan for Carbon Neutrality and Green Growth and the above

method.

There are several limitations in this methodology: First, because financed emissions were
estimated by industry, not by borrower, it may overestimate or underestimate the actual
emissions depending on the distribution of company sizes in the loan portfolio for each
sector. Second, this methodology considers only 3asset classes — corporate loans, equity
and bonds — so that structurally underestimates banks’ actual financed emissions. Third,
EVIC (enterprise value including cash) should be used in the denominator of the attribution
factor according to the PCAF methodology. But instead this study used total assets as proxy
variable due to the limited availability of data that may result in gap between the estima-

tions and actual financed emissions.
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[Box 2] Analysis of Financed Emission Sensitivity by Factor

There are 3 key factors affecting financed emissions: bank exposure (@), borrower assets, and
borrower emissions (©). The sensitivity of financed emissions to these three factors can vary
according to the industry. The sensitivity of financed emissions to each of the 3 factors was
estimated by industry, using total differential analysis. Considering the fact that adjustments in
bank exposure can affect borrower asset values, we split borrower assets into bank ex-
posure-based assets (@) and other assets (®).

(Formula1) )

@bank exposure;

Financed emission of Edustry i(FE,) = X (© GHG emissions;

@bank exposure; +® other assets,

(Formula 2)

Change in financed emissions
0 FE, .
FIO)

0
EIo)

o FE,
d@exposure; + Wd@oth@r assets; +

(dFE)= dOGHG emissions;

® Change in financed emissions

per unit change in exposure

0 FE; ), x ©;,

m Change in financed emissions

per unit change in other assets

OFE,  @;X0,

® (Change in financed emissions per
unit change in GHG emissions

0 FE, @,
00©;, @,+b,

Based on the estimation of financed emission sensitivity for 2023, , GHG-intensive industries,
such as steel, power, cement, transport, and oil refining showed higher sensitivity to the

changes in bank exposure. Conversely, food services showed higher
in other assets and borrower GHG emissions, compared to the other industries.

Financed Emission Sensitivity by Industry

sensitivity to thechanges

. Sensitivity to 0 FE, Sensitivity to d FE, Sensitivity to d FE,
Industry (i) exposure changes g @), changes in other a—®cha.nges in GHG TR
i |assets i |emissions i
= Power 0.3989 -0.0489 0.1091
m Steel 04789 -0.1181 0.1978
® Chemicals 0.1618 -0.0450 0.2175
® Qil refining 0.2169 -0.0299 0.1212
8 Cement 0.2247 -0.0680 0.2324
® Other 0.0283 -0.0094 0.2499
manufacturing
B Transport 0.2234 -0.0400 0.1519
® Food services 0.1030 -0.2112 0.6721
® Other services 0.0053 -0.0006 0.0977
® Others 0.0046 -0.0006 0.1163

Source: Bank of Korea's own estimates.
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[Box 3] Comparison of Absolute Emissions (financed emissions) and

Emission Intensity

While financed emissions indicate the absolute amount of emissions from lending and invest-

ment activities by financial institutions, emission intensity is a metric calculated dividing the

absolute emissions by exposures.

<Table A1> Comparison of Financed Emissions (absolute emissions) and Emission Intensity

Metric

Description

Absolute/Total

Emissions

Total GHG emissions linked to a specific portfolio

Allows tracking and management of changes in GHG emissions within a
portfolio as well as the analysis of relative contributions

Financial services for low-carbon transition activities can increase a bank’s
financed emissions by raising its exposure to the transition sector.

Lack of standardized data makes portfolio comparisons complicated and
changes in market capitalization can cause wide fluctuations in absolute

emissions even without changes in borrowers’” GHG emissions.

Emission Intensity

Concept that normalizes total GHG emissions, expressed as
“emissions/unit.”

Allows comparisons between portfolios

If emission intensity is measured relative to unit production, it allows for
tracking emissions efficiency across portfolios.

Like the concept of absolute emission, emission intensity may vary sig-
nificantly, depending onborrower asset values, even if borrower's emissions

remain constant.

Source: TCFD.

As emission intensity is assessed based on exposures to a specific borrower, banks can de-

termine the relative level of a borrower's emissions compared to the average for the sector,

and monitor the borrower's performance across different points in time. For this reason, emis-

sion intensity can be useful indicator when promoting borrowers’ emissions reduction. The use

of emission intensity is furthermore expected to make banks less prone to cut back the sup-

ply of transition credit to GHG-intensive industries, as a way of avoiding increased financed

emissions. For example, when a bank extends a new facility loan to a company setting up

eco-friendly installations (transition finance worth 10 to company B to reduce GHG emissions

from 1,000 to 600), it increases financed emissions (100 — 160), but
tensity (10 — 8).

lowers the emission in-
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<Table A2> Transition Finance and Change in Financed Emissions and Emission Intensity

Before transition finance

After transition finance

® |oan to company A worth 10

= New transition loan to company B worth 10

Compan GHG Total Bank
PaNY " emissions  assets exposure
A 1,000 100 10

= Financed emissions and emission intensity

> Financed emissions:
> Emission intensity:

100

=10

Compan GHG Total Bank
Pany . emissions assets exposure
A 1,000 100 10
B 600 100 10

= Financed emissions and emission intensity

> Financed emissions:

> Emission intensity:

= 160
=8
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