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What is the Climate Dashboard?

N

Process

The dashboard was created by the Bank's
Climate Hub, the group within the NBB
responsible for coordinating activities
related to climate change and sustainable
finance.

The Climate Hub facilitates cooperation and
the exchange of information between
departments in these areas.

The purpose of the Climate Dashboard is to
provide the broader public with more
information on the consequences of climate
change and the transition to net zero
emissions for the economy and the financial
system.
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Main messages

« By means of this initiative, the National Bank underscores its
focus on climate change and the resulting challenges. It should
be noted that the NBB also analyses climate-related risks in the
financial sector and monitors the management thereof.

* Its four key messages are:

1. Global greenhouse gas emissions are still rising, making
it unlikely for the world to limit warming to 1.5°C.

2. A carbon price is crucial to change relative prices.

3. The macroeconomic cost of the transition toward
climate neutrality is manageable.

4. Energy inefficiency of real estate is most important
source of transition risk for Belgian financial sector.
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1. Greenhouse gas emissions trends:
Global economy

n Nationale

VAN BELGIE




Global greenhouse gas emissions are still rising, making it unlikely for the world

to limit warming to 1.5°C: less than ten years at current emissions consume the
remaining 1.5°C carbon budget.

Remaining carbon budget
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Belgium'’s carbon intensity is declining at a similar pace as the carbon intensity of

Its neighbours and the European Union more widely
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While Belgian greenhouse gas emissions have fallen in the last decades...

Evolution of Belgian greenhouse gas emissions by sector (kt CO2eq.)
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...faster decarbonisation is required to reach Belgium’s 2030 emissions reductions

target under the EU Effort Sharing Regulation.

Evolution and projections for Belgian greenhouse gas emissions for sectors under the EU Effort Sharing Regulation
(kt CO2eq.)
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Nouvelle trajectoire annuelle pour le secteur ESR (2021-2030)
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Attention towards climate change in Belgian news articles has increased markedly

over the course of the last decade.

Sentometrics Climate Attention Indicator based on Belgian newspapers
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Financial institutions cannot yet fully gauge the energy performance of their

real estate exposure. Most households are also unaware of the energy
performance of their homes

EPC new production residential mortgage loans Energy performance certificate status of homes (%)
Data availability EPC-breakdown H1 2023
(in % of new production) (in % of new production- 100% ——
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NB: Banks did not need to report EPC labels for refinancings (not real new loans).

Classification according to Flanders label. (HFCS, 4t wave , June 2020-June 2021). EPC labels refer to the
Flemish standard.
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Only around one third of households with a mortgage on their home intended to

improve its energy efficiency. This is similar across income groups.

Households borrowing to improve energy
efficiency (%; mortgages on the main residence)
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Mortgages associated with weaker lending standards and energy inefficient

dwellings are more vulnerable for increased energy prices and shocks in the

housing markets

EPC new production residential mortgage loans H1 2023-BE banks
(in % of total portfolio)

EPC breakdown by LTV-segment
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A significant proportion of households with a higher loan
compared to the value of the dwelling (Loan to value-
LTV) tend to purchase houses with lower energy
efficiency scores

o = double vulnerability
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EPC breakdown by LSTI-segment
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A significant proportion of households with higher debt
payments compared to the income (higher loan service to
income-LSTI) tend to purchase dwellings with lower
energy efficiency scores

= double vulnerability

Source: NBB / 14



Energy performance of the sold houses has improved over the past decade,

but it will need to improve significantly more to reach the 2050-goal of label A

Energy efficiency EPC-score of the sold houses'
(in % of houses sold (left-hand axis); average EPC in kWh/m?y (right-hand axis))

100 600
. 111} FEREY RFRRRRRIRII G
80 480
70 o — —— e — 420
60 360
50 I 300
40 I I I I 240
30 I I I I I 180
20 I 120
10 I I I I 60
A T R B =T v S T R - B I < T N ¥ O~ ® QO
S O © O O © © ©o © o S O © © © © © o © o SO O © O O © © ©o © o
(V] (V] (V] (V] (qV (qV (qV (V) (V) (V) (V) (V) (V) (V) (V) (V) (V] (V] (V] (V] (V] (V] (qV @V (qV (V) (V) (V) (V) (V)
Flemish Region Walloon Region Brussels-Capital Region
Fl i<h mEPC50 m™mEPC150 EPC 250 mEPC 350 EPC 450 EPC550 MWEPC650 WEPC750 m®mEPC850 MWEPCO950 mEPC >1050
emis
energy label A B D F
‘ ' The energy performance scores of the sold dwellings are worse than that of the entire dwelling stock as energetical renovations
often take place after the sale (and are therefore not yet included in the EPC score) and because older dwellings are overrepresented
2050 target = EPC 100 in the transaction dataset (Vastmans, 2020).

m BangueNationaleBank Source: FPS Finance, VEKA, SPW Wallonie, Leefmilieu Brussel, own calculations / 15
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The average EPC of the sold apartments is better than that of houses. Energy

efficiency will also need to improve markedly to reach the 2050-goal of label A

Energy efficiency EPC-score of the sold apartments’
(in % of houses sold (left-hand axis); average EPC in kWh/m? (right-hand axis))
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in the transaction dataset (Vastmans, 2020).

2050 target = EPC 100
m BangueNationaleBank Source: FPS Finance, VEKA, SPW Wallonie, Leefmilieu Brussel, own calculations / 16
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The price difference between energy-efficient and energy-guzzling houses had

Increased over the previous decade ...

Estimated energy efficiency price premium of houses'
(in %, price difference to a comparable dwelling with an EPC score of 350 kWh/m?)
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' The estimated price premia have been roughly corrected for the impact of unobserved quality and comfort characteristics.

Interpretation requires caution.

m BangueNationaleBank Source: FPS Finance, VEKA, SPW Wallonie, Leefmilieu Brussel, own calculations / 17
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.. and recent estimates for Flanders show a further increased price difference

(due to high energy prices and renovation obligation for worst labels since 2023)

Estimated energy efficiency price premium of houses in the Flemish Region'

(in %, price difference to a comparable dwelling with a Flemish EPC label D)
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Sources: ERA (update Professor Sven Damen January 2024), Realo, own calculations.
! These estimated price differences should be interpreted with caution. The ERA estimate is calculated on of sales prices in the compromises

of the ERA broker network and Realo's estimate is calculated on the basis of asking prices from a dataset of online listings. /
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While the greenhouse gas intensity of Belgium’s energy consumption is declining,

substantial fossil-fuel based greenhouse gas emissions remain.

Greenhouse gas intensity of energy consumption Share of energy products in total final energy
in Belgium and the EU-27* consumption, 2022

(tons of CO, equivalent per ton of oil equivalent)
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Indications that Belgium is increasing its consumption carbon footprint via trade

Annual CO, emissions embedded in trade *
in Belgium and the EU-27 (excluding Malta)

(in percent of production based CO, emissions

150%

* Annual net carbon
dioxide (CO2) emissions
embedded in trade,
measured as a percentage
of production-based
emissions of CO,. Net CO,
emissions embedded in
trade is the net of CO,
which is imported or
exported via traded goods
with an economy. A
positive value denotes a
0% country or region is a net
importer of CO2 emissions;
min a negative value indicates
a country is a net exporter.
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N.B.: Malta has been taken out of the sample as it is an extreme outlier, with a ratio going up to 583% in 2016

1 Sources: Our World in Data (https://ourworldindata.org/grapher/share-co2-embedded-in-trade)
n BangueNationaleBank Global Carbon Project. (2022). Supplemental data of Global Carbon Project 2022 (1.0) 21
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Since early 2023, energy markets have started to normalize after fossil fuel and

electricity prices peaked following Russia’s invasion of Ukraine
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Natural gas spot prices fall back to the levels they were before the price rally

Latest futures prices reflect expectations of better supplies for next winter

Dutch TTF — M+1 delivery price Dutch TTF Futures® (monthly averages)
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1 TTF is the Dutch Title Transfer Facility, a virtual trading point for natural gas
that acts as reference price.
m BangueNationaleBank Source: LSEG; last data point: 20 March 2024 / 23
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The cost of renewables has declined substantially, thus increasing their

competitiveness vis-a-vis fossil fuels. Further cost decreases are expected.

Fossil fuel prices
(in $2022/MWh)
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Levelised cost of renewable

generation today...
(in $2022/MWh — worldwide)
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Our world in data based on “IRENA Renewable power generation costs in 2022"

“IEA World energy outlook 2023".

....and in 2030-2050
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Carbon pricing is the key policy instrument to shift relative prices. Its use is,

however, still only moderately wide-spread.

Scope and price levels of carbon pricing initiatives around the world
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m BangueNationaleBank Source: World Bank Group, States and Trends of Carbon Pricing 2023 / 27
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Through the EU Emissions Trading System, the EU sets a carbon price for the

power sector, industry, and domestic aviation. More sectors will be added soon.

Revenues from EU ETS?
E100 (2019, % GDP)
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T EU ETS revenue for year t refers to 1 April t until March 30 in t+1.

Source: Sandbag carbon price viewer, consulted 9 April 2024. Source: European Commission Carbon Market Report (2020).
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Effective carbon pricing in the economy differs widely across sectors.
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Average effective carbon price rates: effective carbon price rates show the sum of
tradeable carbon emission perimit prices, carbon taxes and fuel excise duties.
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Effective carbon pricing in the economy differs widely across sectors (ctd.)

Average effective carbon price rates: effective carbon price rates show the sum of
tradeable carbon emission perimit prices, carbon taxes and fuel excise duties.

Taxing road emissions Taxing residential and commercial emissions
Motor fuel excise duties in Europe Excise duties diesel in Europe
(2020, € per litre) (2020, € per litre)

0.9 0.6
0.8
07 0.5
0.6 0.4
0.5
0.4 o
0.3 0.2
0.2
i
0.0 0.0 IIIIIII-_

SEroERA A" nudFRIUDNE2ETET22Y S E YO T AL E L YRR I EEN M D

B Gasoline M Diesel

Tincluding emissions from the combustion of biofuels

nﬁBanqueNatlonuleBank Source: OECD (2019) / 30
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There is a macroeconomic cost to the transition toward climate neutrality. This cost

Is likely manageable.

National Bank of Belgium

» A back-of-the-envelope calculation suggests abatement cost of ca. 17 billion euro per year for Belgium, which translates to ca. 3.5% of GDP
today, or about 2-3% of GDP by 2050 (depending on GDP growth between now and then).

« Put differently, we estimate that annual aggregate income growth between now and 2050 would be ca. 0.1 percentage points lower.

International Monetary Fund
« -0.15to -0.25 percentage points of GDP growth between now and 2030.
* +0.1 to +0.4 percentage point increase in inflation.

European Commission
* GDP changes of between -0.4% to +0.5% of GDP in 2030, and between -1.3% to +2.2% in 2050.

Note: Co-benefits are not included in the above estimates. According to European Commission estimates, improved air quality would lead to co-benefits of +218-459
billion euro per year for the EU27 alone.

Sources: NBB: https://www.bis.org/review/r220318d.pdf
European Commission: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020SC0176&from=EN and
mBanueNationaleBOnk https://climate.ec.europa.eu/system/files/2018-11/com 2018 733 analysis in support en.pdf 31
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Green bond issuance picks up better in EUR than in USD

EUR-denominated ESG Bond Issuance by bond type

USD-denominated ESG Bond Issuance by bond type
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Green bond issuances and holdings in Belgium
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E Outstanding amount green bond issuances (EUR bn, rhs)
= Share green bonds in total outstanding bond issuances (Belgium)

Share green bonds in total outstanding bond issuances (euro area)

Source: ECB
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ater stress and drought appears to be most important physical risk for Belgian

financial institutions

Potential exposure at risk (PEAR) of Belgian vs euro area financial sector (2022)

consecutive dry days  water stress (2030- subsidence (historical) river flooding (2021- wildfires (2025-2050, windstorms (1979-  wildfires (2001-2022) coastal flooding landslides (historical)
(2021-2040, RCP 8.5) 2050, RCP8.5) 2050, RCP 8.5) RCP 8.5) 2020) (2021-2050, RCP 8.5)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

M Belgium M euro area
Notes: Financial sector contains deposit-taking institutions, investment funds, insurance companies and pension funds. Financial sector exposures include listed
shares and debt securities issued by non-financial corporations. PEAR can be considered as a measure of the prevalence of a natural phenomenon, encompassing
all exposures without considering the vulnerability of affected issuers should an event occur. Indicators are analytical and should be used with caution.

Source: ECB
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Share of medium or high physical risk exposure for Belgian financial sector

Share of medium or high physical risk exposure of Belgian vs euro area financial sector (2022)

18%
16%
14%

12%

10%
8%
6%
4%

subsidence (historical) river flooding (2021-2050, RCP 8.5) coastal flooding (2021-2050, RCP 8.5) windstorms (1979-2020)

M Belgium M euro area
Notes: Financial sector contains deposit-taking institutions, investment funds, insurance companies and pension funds. Financial sector exposures include listed
shares and debt securities issued by non-financial corporations. For confidentiality reasons, the share of medium or high risk exposures of the Belgian financial
sector is only available for subsidence, river and coastal flooding, and windstorms. Indicators are analytical and should be used with caution.

Source: ECB
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Insurance claims for natural catastrophes are increasing

Windstorm and flood insurance claims in Belgium

2 20 * In 2021, the total claims
= of the 14-16 July flood
15 event was 2,4 billions. 1,4
billions was covered by the
Insurance sector.
1,0
0,5
0.0 s - l s . I I

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

m \Windstorm and flood insurance claims —Trendline

Source: Assuralia and NBB
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Real estate exposures are considered to be the main source of transition risk

for Belgian banks

Belgian banks’ loan exposure to greenhouse gas intensive sectors

(end 2023)
Banks' assets Loans to non-financial corporates (NFCs) and *  68% of banks' loans to non-financial
residential mortgages corporates and residential mortgages
have counterparties in “climate relevant
Citire? Agriculture 1% sectors”

assets Energy-intensive 2% : : .
8y ° « GHG intensive sectors are considered

Other bonds climate relevant, as they are most
Government bonds vulnerable for additional climate
e s A et el pﬁllCles anddlmpacts from t](cechnologlcal
Relevant Sectors; Sectors — Housing 60% C. anges an. consumer prg ere.n.ces
329 68% directed at increased sustainability,

resulting in higher transition risk.
« Of all climate relevant sectors, real
estate exposures or housing represents
Transport 2% . o
Other Utilities 2% the largest sector, making up 60% of.aII
customer loans loans to NFCs and mortgages: see slide
12 (left) and slide 14
Interbank * There are of course differences in GHG
loans intensity within sectors , which are not
taken into account

Notes: Non-financial corporates do include natural persons. All loans and mortgages exclude securitisation.
m BangueNationaleBank Source: NBB / 40
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Real estate exposures are considered to be the main source of transition risk for

Belgian banks

Belgian banks’ loan exposure to greenhouse gas intensive sectors
(end 2023)

Loans to non-financial corporates (NFCs)

* 37% of banks’ loans to non-financial
corporates are considered “climate
relevant or GHG intensive sectors”

Agriculture 3%

Energy-intensive 4% « Of all climate relevant sectors, real

estate exposures or housing represents
the largest sector, making up 21% of all

Climate Relevant loans to NFCs

Less Climate Relevant Sectors " ine 219
. ousin ) .
Sectors; 63% 375 goLh e There are of course differences in GHG

intensity within sectors , which are not
taken into account

Transport 3%

Utilities 4%

Notes: Non-financial corporates do include natural persons. Loans exclude securitisations.

mBanqueNationaleBcnk Source: NBB / 41
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58% of equity, corporate bonds, loans and mortgages are exposed to transition risk

Belgian Insurance Companies’ EQUITY/CORPORATE BONDS/LOANS/ MORTGAGES exposure to
greenhouse gas intensive sectors (end 2022)

Climate Financials refers to an estimated
portion of the assets that belong to the financial
Climate Financials 15% sector that would have been classified as climate

Agriculture 0% relevant sectors if properly looked through.

Energy-intensive 7% Those assets, include participation in other
Less Climate Relevant Climate Relevant insurance companies or banks and holdings of
P S investment funds, which are not looked through.

42% 58% .

Housing 27% To approximate the exposures that would result
from a look-through approach, it was assumed
that entities or funds classified in the financial

Transport 3% sector include climate-relevant assets in a similar

Utility 5% proportion to that of assets directly held by
insurers.

m BangueNationaleBank Source: NBB / 42
Eurosystem
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Carbon indicators for securities holdings of the Belgian financial sector

Scope 1 carbon intensity and footprint of Belgian vs euro area Scope 2 carbon intensity and footprint of Belgian vs euro area
financial sector (in tons of CO2e per EUR mio) financial sector (in tons of CO2 per EUR mio)
350 70
300 60
250 50
200 0 B > A B2 mw- W e,
150 30
100 20
50 h 10
0 0
[ee) (o)} o — [ee) [e)} o — [ce] [e)} o — [ee) (o)} o — [ee) (o)} o — [ee) (o)} o —
— — AN [aN} — — A [aN} — — N [aN} — — ol ol — — ol [aN} — — ol ol
o o o o o o o o o o o o o o o o o o o o o o o
[qV] (qV] [V} [qV] [qV] [qV] [V} [qV] [qV] [qV] (qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV]
banks investment funds insurance + pension funds banks investment funds insurance + pension funds
mm Carbon intensity (Belgium) mmmm Carbon footprint (Belgium) mm Carbon intensity (Belgium) mmmm Carbon footprint (Belgium)
------ Carbon intensity (euro area) ¢+++++ Carbon footprint (euro area) eeseee Carbon intensity (euro area) «<<+++ Carbon footprint (euro area)

Notes: Carbon intensity equals firms’ emissions financed by the financial sector over firms’ revenues financed by the financial sector; carbon footprint equals financed emissions over portfolio size.
Securities holdings include listed shares and debt securities issued by non-financial corporations. Indicators are analytical and should be used with caution.

Source: ECB
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