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Background:
Chronological Evolution of ESG  -Related Corporate Reporting
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ESG on Financial Materiality
Effective Date

B IFRS

Sustainability

June 2023

IFRS S1

IFRS" Sustainability Disclosure Standard

General Requirements for Disclosure of
Sustainability-related Financial Information

Effective date

E1

E2

B3 FRS

Sustainability

June 2023

IFRS S2

An entity shall apply this Standard for annual reporting periods beginning on
or after 1 January 2024. Earlier application is permitted. If an entity applies
this Standard earlier, it shall disclose that fact and apply IFRS S2 Climate-related
Disclosures at the same time.

For the purposes of applying paragraphs E3-E6, the date of initial application
is the beginning of the annual reporting period in which an entity first applies
this Standard.

IFRS® Sustainability Disclosure Standard

Climate-related Disclosures

Effective date

c1

An entity shall apply this Standard for annual reporting periods beginning on
or after 1 January 2024. Earlier application is permitted. If an entity applies
this Standard earlier, it shall disclose that fact and apply IFRS S1 General
Requirements for Disclosure of Sustainability-related Financial Information at the same
time.

For the purposes of applying paragraphs C3-C5, the date of initial application
is the beginning of the annual reporting period in which an entity first applies
this Standard.

KEBERLAN AN

Tanggal Efektif

Entitas menerapkan DE PSPK 1 untuk periode tahun buku yang dimulai pada atau
setelah 1 Januari 2027 dan penerapan dini diperkenankan. Jika entitas
menerapkan DE PPSK 1 lebih awal, maka entitas harus mengungkapkan fakta
tersebut dan menerapkan DE PSPK 2 pada saat yang bersamaan.

Ketentuan Transisi

Dalam periode tiga tahun sejak pertama sejak entitas pertama kali menerapkan
DE PSPK 1, entitas wajib mengungkapkan informasi tentang risiko dan peluang
terkait iklim (climate first reporting).

PENGUNGKAPAN
TERKAIT IKLIM

Tanggal Efektif

DE PSPK 2 berlaku efektif untuk periode tahun buku yang dimulai pada atau
setelah 1 Januari 2027. Penerapan dini diperkenankan.

Ketentuan Transisi

Dalam periode tiga tahun pertama sejak entitas pertama kali menerapkan DE

PSPK 2, entitas diperbolehkan untuk:

1) menggunakan metode selain Greenhouse Gas Protocol: A Corporate
Accounting and Reporting Standard (2004) untuk mengukur emisi gas
rumah kaca;

2) tidak mengungkapkan emisi gas rumah kaca Cakupan 3.



Scope of This Study W
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B1. Integrated Coastal Risks
Complexity of Coastal Risks

Reliance on Groundwater

+Sea levelrise
- increase ocean wave
- Tides

Land
subsidence

K2

Coastal areas face numerous
threats from a combination of
chronic factors, including rising sea
levels, land subsidence Wu, Liu, Xu, &
Wang, 2024; Haqg, 1994), and
increase ocean wave(lslek, Yuksel, &
Sahin, 2022; Lobeto, Menendez, &
losada, 2021). These factors
contribute to flooding, erosion, and
habitat loss, impacting both natural
ecosystems and human
populations.

Potential losses that can threaten
business actors are related to a
significant decrease in the value of
company assets located in coastal
areas. For this reason, we need to
develop an integrated coastal risk
assessment methodology.




B2. Temperature Risk
Risk Assessment
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Extreme temperature events due to climate change
pose a maijor threat to property values globally.
Several empirical studies have shown a negative
relationship between the intensity of extreme
temperature events and property values (Kang, et
al., 2024; Ma and Yildirim, 2023).

In this study we conduct a risk assessment or
systematic process to identify potential hazards
from extreme temperatures and evaluate the
potential probability and severity of extreme
temperatures on asset values.

The probability of extreme temperatures is
calculated based on the number of high heat days
(more than 35° Celsius) from the climate model
under a given climate scenario (see Section D).

The severity of extreme temperatures on property
value temperatures was calculated based on
empirical models in previous studies (see section E).




( :Acute
Physical Risks
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C1. Rainstorm Risk
Risk Assessment W

Distribution of Average Annual Rainfall in Indonesia 1998-2010 « Rainstorms can cause several derivative risks
. . . such as floods and landslides. However, in
130°  140° 150 _ : ;
—— ' : Rainfall this study we have not assessed the flood risk
. _(mm year™) and landslide risk specifically because these
= <[] 200-500 derivative risks occur due to the interaction
___1500-1000 of rainstorms with complex spatial factors.
2 OE Lo - Flood risk is not only related to rainfall but
2000-2500 olsq geographic foctors, vegetation,
] 2500-3000 drainage system capacity, and other
s . . s FNa. ol 3000-3500 factors
> : S Il 3500-4000 e :
7 I B 4000-4500 - Landslide risk is not only related to rainfall
nlnua : ‘ ‘ : — I >4500 but also geographic factors, vegetation,
90°  100°  110° 120°  130°  140°  150° geology, soil saturation, and other factors.

* The probability of a rainstorm occurring is
calculated based on changes in the
frequency of extreme storm from climate
models under certain climate scenarios (see
Section D).

* Rainstorm severity on property values is
calculated based on empirical models in
previous studies (see Section E).

Source: As-syakur, Tanaka, Osawa, and Mahendra, 2013




C2. Droughts Risk

Risk Assessment

Indonesia Drought Index 1962-2021
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Map of the average drought index of Indonesia 1962-2021 with four successive different
seasons, namely (a) DJF: December-January-February, (b) MAM: March-April-May, (c)

JJA: June-July-August, and (d) SON: September-October-November.
Source : Robbani, Wiratmo, Susandi, and Yee, 2025
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« Drought in Indonesia is a recurring
natural disaster influenced by climate
patterns like EI Nino and the Indian
Ocean Dipole (IOD). These events,
particularly El Nifio, can lead to
prolonged dry conditions, impacting
communities and agriculture.

« Drought risk needs to be assessed
using a spatial-based approach
because vulnerability in each region is
spatially different, as seen on the
Indonesian drought index map 1962-
2021.

* The probability of drought risk is
calculated based on the likelihood of
drought years from climate models
under certain climate scenarios (see
Section D).

+ Drought severity on property values is
calculated based on empirical models
in previous studies (see Section E).




C3. Wildfires Risk
Risk Assessment W

Map of Indonesian Forest and Land Fires 2001-2018

« A forest fire or wildfire or bushfire is an
unplanned and uncontrolled fire in an area
of flammable vegetation.

* In the dry season, Indonesia is very vulnerable
to wildfire. The image shows a map of wildfires
in Indonesia from 2001 to 2018. One of the worst

Kuala Lumpur

BINgEpOTEREN fires occurred in 2015.
: ‘ - Indonesia’s 2015 fire season burned more
“ : than 2.6 million hectares, an area larger than
- the entire U.S. state of Vermont. Much of this
Bandung 2 land was rich in biodiversity and endangered

species like the orangutan, tiger, rhino, and
elephant (Edwards, et. al, 2020).
* In this study, the probability of wildfire risk is
Source: Source: hitps://data.globalforestwatch.org calculated based on wildfire danger days from
climate models under certain climate scenarios
(see Section D).
« The impact of wildfire on property values is
calculated based on empirical models in
previous research (see Section E).
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Climate Models and
Climate Scenarios
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CORDEX Regional Climate Model W

GCM RCM « The weather model used in this study
(Coarse Resolution) (High Resolution) refers to the meteorological model
prepared by the World Meteorological
Organization (WMO). WMO through the
World Climate Research Program
(WCRP)  created  the  CORDEX
(Coordinated ~ Regional  Climate
Downscaling Experiment)  program
which aims to improve regional climate
change projections by coordinating
downscaling efforts worldwide.

« The CORDEX climate model with a
resolution of 25x25 km can be used for
climate simulations in various climate
scenarios.

* In the next stage, we need to develop
the model to a higher resolution so that
we can obtain more accurate results,
although this requires a more intensive
and expensive computational process.
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Tiers of
Conversion Factors
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Tiers of Conversion Factors W

« The 2006 and 2019 Intergovernmental
Panel on Climate Change (IPCC)
emission inventory methodology
guidelines introduce the concept of
Tiering in GHG emission inventory.

-The higher the Tier of the

) .

S /' Tier2 (T2) methodology required, the more data
r tional level empirical stu and details are needed to reduce the
Q uncertainty of the calculation results
= obtained.

(o] Tierl(Tl) * In this study, we also introduce the
- Global cross-country empirical study concept of Tiering on the empirical
g basis of conversion factors used to

calculate the severity level of risk.

- There are 4 levels of the conversion
factors model proposed in this study,
according to the type and number of
empirical studies used.

+ As a form of transparency regarding
the risk assessment used, business
actors should disclose the Tier of the
method used.

Benchmarking N (B-N)

Benchmarking results from N empirical studies.
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Semarang Tawang
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Area of Interest
Semarang Tawang Railway Station W

110°24°E 110°25°€ 110°26'E

* The case study area in this
study is Semarang Tawang
Railway Station, a passenger
train  station located in
Semarang City, Central Java.
This station is located in the
coastal area of Semarang
City which has a relatively
high level of land subsidence
and is often affected by tidal
flooding.

* The research location is on an
area of 8,23 hectares
consisting of core train station
facilities and supporting
facilities ranging from offices,
mosques, parking lots,
polders, and others.

6°57'S

6°58'S

Th - WA,
110°24'E 110°26'E

AREA STUDI: TAWANG STATION A




Methodology

Models, Parameters, and Scenarios

Category

Integrated Coastal
Risks

Temperature Risk
Rainstorm Risk
Droughts Risks

Wildfires Risk

Risk Components

- Tide

- Wave height

« Sea level Rise

- Land subsidence

- Increase ocean wave
(exclude, no primary
data/studies in Java
Seq)

Temperature
Rainstorm
Droughts

Wildfires

Probability
Model

Calculation Model &
Global Climate Model

Regional Climate Model
(Resolution 25 x 25 km)

Regional Climate Model
(Resolution 25 x 25 km)

Regional Climate Model
(Resolution 25 x 25 km)

Regional Climate Model
(Resolution 25 x 25 km)

Severity

K’

Climate

Tiers of Conversion scenarios

Factors

B-1

B-1

B-4

B-1

B-6

1,00 Celsius
1,5° Celsius
2,0© Celsius
2,5° Celsius
3,0© Celsius



Climate Physical Risks
Risk Assessment : SSP12.6 Scenario W

Note: The severity expectations in this
study only calculate the estimated

All Risk Profile Under the SSP1-2.6 Scenario in 2050. decline in property value and do not
277N include the expected value of operating
100% S 9N losses
Integrated -
90% \Coastal Risks
\\\ ”’
80% e

+ We can quantitatively determine the

expected probability and expected
60% severity (proportion of asset value) for
each type of risk based on climate

70%

Expected Probability

50% models, parameters, and climate
40% scenarios. In this study, we evaluated
@ Drought Risk several climate scenarios.
30% - The figure on the side shows the risk
20% ) profile in the SSP1-2.6 Scenario in 2050.
® Extreme Tomperature Risk - The calculation results show that the
10% probability and severity of integrated

@ Wildfire Risk coastal risks are relatively much
higher compared to other risks, thus
requiring further risk mitigation efforts.

0% RainstermRisk @
0.00 0.05 0.10 0.15 0.20 0.25 0.30
Expected Severity (x Property Value)




Climate Physical Risks
Risk Assessment: SSP2-4.5 Scenario W

Note: The severity expectations in this
study only calculate the estimated

All Risk Profile Under the SSP2-4.5 Scenario in 2050. decline in property value and do not
100% R S~ include the expected value of operating
% ¢ \
/ Integrgted \ losses.
90% \Coastal Risks,
\\ J
80% Seee”

- We can quantitatively determine the
expected probability and expected
60% severity (proportion of asset value) for
. each type of risk based on climate
50% -
models, parameters, and climate
40% scenarios. In this study, we evaluated
_ @ DroughtRisk several climate scenarios.
30% o . « The figure on the side shows the risk
20% Extreme Temperature Risk profile in the SSP2-4.5 Scenario in 2050.
- The calculation results show that the
probability and severity of integrated

70%

Expected Probabili

10%
@ Wwildfire Risk f .
0% Rainstorm Risk® coastal risks are relatively much

0.00 0.05 010 015 020 0.25 030 higher compared to other risks, thus

. requiring further risk mitigation efforts.
Expected Severity (x Property Value)




Climate Physical Risks
Risk Matrix for SSP1-2.6 Scenario K/’4

Very High
-
Medium High
Medium

5x5 Risk Matrix

Almost
Certain

Low
Likely

» We can use a risk matrix as a tool to assess
and prioritize risks based on their probability
and severity. This matrix visually depicts
potential risks in a grid format, allowing for

uniiety | @ Drought Risk clear identification and categorization of
risks.

* In the case of Semarang Tawang Railway
Station, integrated coastal risks have a very
high risk, while other risks can be

@ wildfire Risk categorized as low risk. Therefore, integrated

Insignificant Minor Moderate Major Severe coda St0| riS kS need to be reviewed

IMPACT continuously.

Possible

PROBABILITY

‘ Extreme¢ Temperature Risk

Rare




Integrated Coastal Risks
Nature of the Risks: SSP12.6 Scenario W

Height

3

Sea Level Rise

Land Subsidence

) Legenda
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T e e O S AT i ides . — e >,
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2025 2060 Source: Yuwono, Abidin, and Hilmi, 2013

« In the case study conducted at Semarang Tawang Railway Station, integrated coastal risks consist of (1)
tides, (2) ocean waves, (3) land subsidence, and (4) sea level rise. The tides and ocean waves are the
baseline. The increase in risk over time occurs due to the effects of land subsidence and sea level rise.

* The risk arising from land subsidence in this area is very high. This is due to the rate of land subsidence in the
Semarang Tawang Railway Station area of around 6-13 cm/year (Yuwono, Abidin, and Hilmi, 2013).
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Integrated Coastal Risks
Lesson Learned in Demak

18 Years




Integrated Coastal Risks

Existing Adaptation Plans W

TEMPO :Q Menu Harian Mingguan TempoPlus O SemCH’Ong TCIWClng RGiIWGy
Station is vulnerable to tidal

il it flooding. The largest station in
Bisnis Central Java has often been
Terancam Tenggelam, Bagaimana Langkah PT KAI submerged in tidal flooding.
Menyelamatkan Stasiun Semarang Tawang? * Until now, KAl has no plans to
umukmengtasibanjiryangkerapmerendamStaSiun relocqte the Stqtion or mOdify
Semarang Tawang the station and railway
10 Agustus 2024 | 20.20 WIB infrastructure so that they can

adapt to the risk of tidal
TEMPO.CO, Jakarta - Stasiun Semarang Tawang Bank Jateng hampir setiap tahun flooding.

terendam banijir. Humas PT Kereta Api Indonesia (KAI) Daerah Operasional 4 Semarang,

Franoto Wibowo, mengatakan lokasinya yang berdekatan dengan laut Jawa membuat * Climate adaptation efforts that

stasiun terbesar di Jawa Tengah ini rentan terendam banijir rob. have been made so far include
preparing water pumps to

F;onptokm‘lanlgot'akon iejg'ﬁh inihbc;alu'r'? tha renqanctdcridRI !(AI unturI:I.rEeLnindahk'o'n cope with flooding. However,

stasiun ke lokasi yang lebih jauh dari laut, mengingat prediksi para ahli bahwa pesisir : :

utara Semorongyokagn tengjgelom karena noik%yc? peFr)mukoorI? air laut. "Kami I:r)ﬁc:sih this . Somt‘lon ezl less

memitigasi dengan operasi pompa, proses penyelamatan akan terus dikoordinasikan effective in the long-term

lebih lanjut,” katanya saat ditemui di kantornya, Kamis, 8 Agustus 2024. considering the estimated rate

_ , o o ) of land subsidence and the
Stasu.m Serr)qrang Tawang merupakan sta's';lun prioritas yang menjo@ perhotlon PT KAI'. estimated rate of sed level rise
Meski demikian, Franoto menyebut banjir yang merendam stasiun tidak sampadi . ; - g
menghambat operasional kereta api. "Bencana alam ini tidak bisa dihindari, dan kami which is very high in the next
telah menyiapkan 13 pompa air untuk mengatasi saat banjir,” kata Franoto. few decades.




Integrated Coastal Risks

Dynamic Risk Projection W

Risk Profile Under SSP1-2.6 Scenario (2°C) . Integrated coastal risks at the
100% P Q- @ Semarang Tawang Railway Station
90% apag 2090 2060 2100 are projected to continue to
/ increase in probability and
80% severity simultaneously over the
next few decades.
%1 S - In 2030-2060, the dynamics of
60% / integrated  coastal risks  are
® 2030 projected to have a concave
50% pattern (not convex) with an
acceleration in severity.
- Climate adaptation efforts in the
® 2025 nex:c few de.cades are exp.ected to
0% be increasingly challenging.
’ - Continuous review is needed to
formulate effective and cost-

efficient adaptation strategies.
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Expected Probability (%)

10%

0%
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Expected Severity (% Property Value)



Integrated Coastal Risks
Continuous Review: High Resolution Modelling and Adaptation Plan

Interferometric
Synthetic Aperture
Radar (INSAR)

; MicroWave .
’ U : 2nd Observation
GPS Monitoring T "
Stations - =5 =

High-Resolution Topographic
Mapping

Continuous Land Subsidence
Monitoring

Continuous Sea Level
Monitoring

v

High Resolution Integrated
Coastal Risk Modelling

v

Adaptation Plan

To develop a precise adaptation plan, we need high-resolution integrated coastal risk modelling supported by high-

resolution topographic mapping, continuous subsidence monitoring, and continuous sea level monitoring.
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Concluding Remarks Kp,
s

+ ESG related financial materiality must be disclosed in financial reports that will be effective in Indonesia
starting January 1, 2027. One of the mandatory elements of ESG related financial materiality that must be
disclosed in financial reports is climate-related physical risks.

+ In this study, we examine climate-related physical risks through a spatial-based approach. There are 5
types of risks studied, namely:

. Integrated coastal risks, consisting of sea level rise risk, land subsidence risk, tides risk, and wave
risk.

2.  Temperature risk.
3. Rainstorm risk.

4. Droughts risks.

5.  Wildfires risk.

+ The case study at Semarang Tawang Railway Station shows that the integrated costal risk is very high,
while other aspects can be categorized as low risk. This high risk is mainly caused by the relatively low
baseline elevation in the area and the high rate of land subsidence. Semarang Tawang Railway Station
needs to develop a precise adaptation plan through high-resolution integrated coastal risk modeling
supported by high-resolution continuous data.

+ The spatial-based approach provides a more accurate risk assessment than the non-spatial approach.
This framework can be widely implemented to assess climate-related physical risks for corporate assets
or government assets in Indonesia.



k



