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NIPPON

SHOKUBAI

Introduction

NIPPON SHOKUBAI CO., LTD. published its TCFD Report in April 2022 and made it available on
the company’s corporate website. Since then, we have continued to update the disclosure
content by reviewing our strategies and adding new initiatives.

In the fourth edition, in line with the revision of our group’s risk management framework,
the sections “3. Governance System for Climate Change Issues” and “4. Risk Management in
Relation to Climate Change Issues” have been updated to reflect the current situation.

In section “5. Strategy on Climate Change Issues,” we have redefined the positioning of our
strategy and materiality, which were revised in conjunction with the formulation of the Mid-
Term Management Plan 2027.

With awareness that addressing the issues of climate change, including biodiversity, will

significantly change our company’s business model, we will continue to consider and
implement new efforts in the future.
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Aiming to Achieve Carbon Neutrality in 2050

In April 2021, our company announced Nippon Shokubai Group’s Long-term vision “TechnoAmenity
for the Future,” which outlines our goals for the next 10 years by 2030.

In this vision, we specified the following three goals for 2030, and set three transformations in
order to achieve these goals.

<FY2030 Goals>
* Provide materials and solutions required by people and society
* Become a chemical company that keeps evolving by identifying social trends
* Develop with various stakeholders inside and outside the company

<Three transformations to achieve FY2030 Goals>

[1] Business Transformation Transform portfolio from existing to growth fields
[2] Strategic Transformation for Promote sustainability to realize carbon neutrality by FY2050
Environmental Initiatives
[3] Organizational Transformation Transform into an organization with sustainable growth and a
company where diverse human resources are motivated to
work

Of these, we believe that the activities aiming for achievement of carbon neutrality by reduction in
greenhouse gas (GHGs, especially CO2) emissions are most important for [2] Strategic Transformation
for Environmental Initiatives. As a concrete method of approach, we will first work to reduce CO2
emissions from our own production (Scope 1, Scope 2) through conversion of raw materials into
biomass, promotion of energy conservation, improvement in processes, adoption of green energy,
etc. In addition, in order to reduce CO2 emissions in the supply chain (Scope 3), we will actively
promote the spread of Environmental Contribution Products, develop technologies to promote the
use of hydrogen and ammonia, and recycle resources, including superabsorbent polymer (SAP).

Goals in 2030, 2050
{ Our initiatives up to 2030 )

- Utilizing proprietary technologies such as catalyst technology

- Reducing CO2 emissions

+ Using bio-based raw materials for major products

- Expanding the sales of environmental contributing products

- Promoting the development of technologies, such as CO2 absorbent
materials and CO2 conversion catalysts

- Developing and demonstrating recycling technology for used disposal
diapers containing SAP

Realizing
carbon
Setting the goals neutrality
in the mid-term
business plan @
2030 2050
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Governance System for Climate Change Issues

Management System for promoting sustainability

To promote sustainability initiatives, our Group has established a Sustainability Promotion Committee
chaired by the President and supervised by the Board of Directors.

Among these initiatives, Climate change is recognized as a company-wide issue that goes beyond
manufacturing and research stages. The committee engages in intensive discussions to accelerate our
efforts.

Role of the Board of Directors

The Board receives reports on policies, strategies, plans, and performance related to climate change
issues discussed by the committee, and provides necessary instructions.

Role of the Sustainability Promotion Committee

* Determine Group’s policies and strategies relating to promote sustainability initiatives

* Direct each department to formulate plans and measures and evaluate their performance and
progress

¢ Consider other significant matters relating to promote sustainability initiatives

* Disseminate information about the initiatives to stakeholders

Role of Subcommittees

When cross-departmental planning is needed for important sustainability matters, subcommittees
are established. Climate change is recognized as a critical social issue, and a dedicated subcommittee
has been formed to promote related initiatives.

Board of Directors

Report l Direction

Sustainability Promotion Committee

Chair : President

Members : Inside Directors of the Board,
Executive Officers and others
appointed by the President

Secretariat : General Affairs 8& HR Division

(Sustainability issues
addressed across
departments)

LY Subcommittee

Administration & Finance, Sales & Marketing,
Innovation & Business Development,
Production and Technology, RC

Report Direction
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Risk Management in Relation to Climate Change Issues
i

Risk Management System

At our Group, we classify various internal and external risks that threaten our Group into “serious
Group-wide risks” and “department risks,” and we develop a risk management system appropriate
for each risk category, thereby maintaining and improving our corporate value.

For “serious Group-wide risks”, potential serious risks underlying execution of the Group’s
management strategies, sustainable improvement of corporate value, and acquisition of trust from
stakeholders are subject to risk management, and we have established a risk management system
based on “serious Group-wide risks” management process.

For “department risks,” on the other hand, potential risks underlying execution of business
strategies or business operations by each department or affiliated company are subject to
management, and we have established a system in which each department or affiliated company is
responsible for risk management, thereby promptly responding to the risks.

With these two systems, we aim to develop and enhance the Group-wide risk management
system, which includes our affiliated companies.

Risk Management System
(Roles)

Identifies serious Group-wide risks and decides
response policies, response measures, and the
. person responsible for management of serious
{ Board of Directors  |------""""17"""" Group-wide risks, etc.
Supervises the status of management of serious
Group-wide risks

‘ Risk Management |

Commitee : Advises to the Board of Directors on matters related
: to identification, response policies, response
measures, and the person responsible for
management of serious Group-wide risks, etc.

Department risks
Sbjective of risk management: Achieve target
of business strategies and business executior

|

Each department,
affiliated company

® Manages department risks
,,,,,,,,,,,,,,,,,, ® Reports to the Board of Directors on important
department risks

Within this framework, insufficient response to sustainability issues is considered a serious Group-
wide Risk and is managed by the Sustainability Promotion Committee. In particular, climate change is
recognized as a critical social issue to be addressed, and a dedicated subcommittee has been
established to respond proactively.

Risk Management Committee

The Risk Management Committee, as an advisory body to the Board of Directors, is composed of the

members listed in the table below.

Chairperson President

Inside Directors of the Board, Executive Officers and others appointed by the

Member
President
Secretariat General Affair & HR Division
Observer Inside Audit & Supervisory Board Members

} Details of the Risk Management Process

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.

5


https://www.shokubai.co.jp/en/sustainability/governance/risk/

5.

NIPPON
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Strategy on Climate Change Issues

5-1. Materiality (Important issues)

In conjunction with the formulation of the Mid-Term Management Plan 2027 in 2025, our
Group reviewed its materiality (key issues). As a result, we have positioned “Contribution to
solving social issues” and “Promotion of environmental initiatives” as our materiality
themes, and are actively promoting initiatives related to climate change response.
Specifically, under “Contribution to Solving Social Issues,” we are working to reduce GHG
emissions (Scope 3) across the entire supply chain through the development and promotion
of Environmental Contribution Products. Furthermore, under “Promotion of environmental
initiatives,” the group aims to achieve net-zero Scope 1 and 2 emissions by fiscal year 2050.

Materiality 1. Contribution to solving social issues 2. Promotion of environmental initiatives

Promotion of the development and sales of

Focus Area . -
Environmental Contribution Products

Contribution to achieving carbon neutrality

A company that creates products contributing to

the reduction of environmental impact Achieving net zero for Scopes 1 and 2 by FY2050

Vision

* Promoting the use of bio-based materials
* Promoting energy conservation
Initiatives Promotion of the Solutions Business * Promoting the use of green energy

* Process improvement

* Improving catalyst efficiency

Greenhouse gas (GHG) emissions: 30%* reduction
in emissions by FY2030 from the base year as
Nippon Shokubai Group total

Revenue from Environmental Contribution (achievement year: each by FY2030)

Products:
+ 55 billion yen (FY2027)
+ 135 billion yen (FY2030)

KPI / Ideal state
* (In Japan) 30% reduction from FY2014 levels

(Outside Japan) Reduction by [reduction
objectives for each company] from

[base year for each company] levels

> Mid-Term Management Plan 2027 Materiality

5-2. Implementation of scenario analysis related to climate change issues

In March 2021, our company endorsed the recommendations of the Task Force on Climate-
related Financial Disclosures (TCFD). Taking this opportunity, we conducted a scenario
analysis of opportunities and risks related to climate change issues, which had been
conducted before, again in line with the TCFD recommendations.

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.

6


https://www.shokubai.co.jp/en/docs/ir/vision/mid-term_managementplan.pdf
https://www.shokubai.co.jp/en/sustainability/concept/management/

NIPPON
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5. Strategy on Climate Change Issues

5-2-1. Assumptions for scenario analysis

In the scenario analysis, we focused on the 1.5°C scenario (Physical Risk, SSP1-1.9; Transition
Risk, IEA NZE), which is the scenario for a rapid transition to low-carbon, and the 4°C
scenario (Physical Risk, SPP5-8.5; Transition Risk, IEA STEPS), which predicts higher global
warming results and more serious physical impacts, based on the Paris Agreement goal to
“pursuing efforts to limit the global temperature increase to 1.5°C above pre-industrial
levels” and the Sixth Assessment Report by the Intergovernmental Panel on Climate Change
(IPCC).

Since our Group deals with chemical products at the upstream of the value chain to the
products at the downstream, we can assume many scenarios. By identifying the scope as
shown below, we believed that we would be able to respond to the climate change issue
more efficiently by focusing our analysis on more important scenarios.

%
3 SSP5-8.5
4 SSP3-7.0
3
= SSP1-2.6
) -_\/ e
0

-1
1950 2000 2015 2050 2100

Global surface temperature change relative to 1850-1900
Source: Intergovernmental Panel on Climate Change Sixth Assessment Report (IPCC AR6) Figure SPM. 8

5-2-2. Identification of the scope of scenario analysis

In conducting scenario analysis, we specified 2030 as the subject year for analysis while
aiming to achieve carbon neutrality in 2050.
We also specified
[1] the key growth areas for our company business,
[2] the risks and opportunities associated with climate change that are likely to impact the
business, and
[3] the potential impacts of climate change across the value chain
as the scope of analysis.
We evaluated the opportunities and risks for 2030 based on the above time frame and
business scope.

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved. 7



5.

Strategy on Climate Change Issues

5-2-3. Scientific evidence, etc. used as a reference

NIPPON
SHOKUBAI

We used the scenarios as shown in the following table in order to analyze the business
environment for our company based on various published scenarios, as well as forecast
materials derived from these scenarios, and organize the worldview of the industry centering
on new entrants, sellers, buyers, and our own company.

1.5°C 4°C
Present . . Source
scenario scenario
Physical Climate Scenario = SSP1-1.9 SSP5-8.5 IPCC AR6
Transition Risk Scenario IEA NZE IEA STEPS IEA WEO02020
. 36064 Million 16834 Mt
CO2 emissions (global) tonnes (Mt) (2040) - IEA ETP2020
Pt e GEine (EEEmoEd 63$/t(2025) | 140/t (2030) |- IEA WEM2020
countries)
CO2 emission coefficient for electric | kg-CO2/kWh Kg-CO2/kWh ¥ R 6 .
S GRS (LR (2019) (2030) - Carbon Society by the Federation
P of Electric Power Companies of
Japan
Carbon
emission goals | Electric power gem:":ration (global) 4770 TWh 3361 TWh
and policies Wind power 1423 TWh (5%) | (15%) (10%) IEA  WE02020
Solar power 665 TWh (2%) |4315TWh 2764 TWh (8%)
(% indicates the proportion) (14%)
Hydrogen production using
L. - 833 TWh (2030) |- IRENA GET2050
renewable electricity (global)
Hydrogen power generation 100 GW (2030) Agency for Natural Resources
(Japan) N and Energy
Basic hydrogen strategy
Solar power generation (global) 17 GW/y (2010) ?20(;)3(6);/\//\/ - IRENA  GET2050
Fuel cells (ENE-FARM) 350,000 units (52’?628')000 units The 5th Strategic Energy Plan
Technology . 4.67TWh 11.89-15.27
6.62-7.82TWh |IRENA ERCM2030
—— Storage batteries (global) (2017) TWh (2030)
500,000 units or | 1,570,000 units
i i ! ! ! IRENA GET2050
Electric vehicles (global) less (2010) (2030)
CO: capture 160 Mt (2020) 650 Mt (2030) - IEA ETP2020 CCU
Recycling
Waste recycling (EU) 46% (2017) 60% (2030) Directive (EU) 2018/851
the Ministry of Land,
Frequency of flood occurrence - Twofold (2°C) Fourfold (2°C) Infrastructure, Transport and
Natural Tourism
disasters

High tide (Tokyo Bay)

5% increase

13% increase

the Ministry of the Environment

ETP: Energy Technology Perspectives
WEO: World Energy Outlook

WEM: World Energy Model
GET: Global Energy Transformation A Roadmap To 2050

ERCM: ELECTRICITY STORAGE AND RENEWABLES:COSTS AND MARKETS TO 2030
CCU: Special Report on Carbon Capture Utilisation and Storage CCUS in clean energy transitions
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5.

Strategy on Climate Change Issues

5-2-4. Analysis results based on the 1.5°C scenario

NIPPON
SHOKUBAI

The 1.5°C scenario calls for a strong response to the transition to a decarbonized society in
order to significantly mitigate the effects of climate change.

As a result of this transition, the market is expected to shift to social infrastructure
centered on the use of renewable energy, as well as products that support it. Specific
measures include electrification of automobiles, provision of materials related to energy

storage, promotion of recycling, and utilization of biomass raw materials.

In addition, the introduction of decarbonization laws and regulations, and increased
demands from customers and investors are expected.

Analysis results based on the 1.5°C scenario (low carbon transition scenario)

Sellers
(raw material
suppliers)

Rapid rise in procurement
costs due to carbon
regulations

Increased procurement and
manufacturing costs due to
increased use of biomass raw
materials and recycled
materials

Increase in production cost as
renewable energy becomes
mainstream

Increased costs for
countermeasures against
severe disasters

New entrants
Petrochemical products using certification of
carbon offsets and labeling of CO2 emissions
Basic chemical products derived from biomass
Basic chemical products made from CO2

Buyers
(customers)

»  Demands for materials

e

derived from biomass

»  Demands for materials
related to low-carbon and
decarbonization products

Sellers
(energy)

Reduction of CO2 emission
coefficient for electricity by
increasing the ratio of
renewable energy sources
Increase in the unit price of
electricity

Industry
Utilization of biomass raw materials
Activation of technology investments, etc. for
energy conservation and decarbonization of
production processes
In the market, materials related to
decarbonization, CO2 capture and recycling,
hydrogen, and renewable energy will become
trends
Demands for storage batteries and fuel cell
materials, especially for EV-related applications
and hydrogen utilization
Reduction of CO2 through promotion of material
and chemical recycling

> Abolition of internal
combustion engines using
fossil fuels and the
accompanying
electrification

»  Demands for certifications
and labeling

»  Demands for
environmental
contributions from the
value chain

»  Selection of products for
which carbon prices have
not been transferred

e . — — — — — — — — — e e e

Government
Introduction of a carbon tax
Introduction of emissions
trading

Implementation of policies
to promote energy
conservation, renewable
energy, and low carbon
emissions, including
increased subsidies
Implementation of policies
to achieve practical use of
electric vehicles and a
hydrogen society
Strengthening of recycling
regulations

Investors
Low-carbon and
decarbonization become
important investment
requirements

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved. 9
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5. Strategy on Climate Change Issues

5-2-5. Analysis results based on the 4°C scenario

According to the IPCC Assessment Report, the change in climate is expected to be similar
between the 1.5°C and 4°C scenarios as of 2030, but the differences between the scenarios
will increase after 2030.

The 4°C scenario is an extension of the current one, and low carbon and decarbonization

will not progress as much as in the 1.5°C scenario. In 2030 and later, we will not be able to
avoid the various physical risks associated with intensifying severity of natural disasters
caused by rising temperatures and the chronic temperature increase.
Specifically, it is expected that business operation costs will inevitably increase due to the
increasing difficulty in obtaining biomass raw materials, physical damages to manufacturing
facilities caused by abnormal weather, supply chain disruptions, and increased utility costs.

Analysis results based on the 4°C scenario (physical climate scenario)

e
Sellers New entrants |
) ) o Government
(raw material Petrochemical products using certification such as | N
carbon offsets and labeling of CO2 emissions will | ” lPostpone.ment of the
suppliers) remain with limited supply, making it difficult for Buvers 't';imd”d"’" of the carbon
No introduction of carbon nfﬂ.w busmes_ses to er?ter the.market Y | »  Introduction of emissions
regulations Biomass-derived basic chemical products and (customers) | i d
. basic chemical products made from CO2 are trading is postpone
No control over the adoption . N :
N 3 distributed only in limited markets Demands for materials »  Policies to promote energy
of biomass raw materials and d d f b bl
erived from biomass are conservation, renewable
percer(\tage of recycled limited | energy, and low carbon
material use Demands for materials emissions, including
Renewable fenergy does not related to low-carbon and | increased subsidies, are
become mainstream decarbonized products do | implemented, but are not
Increased costs for . not increase as much as in | promoted as much as in the
counter@easures against Ind ustry the 1.5°C scenario 1.5°C scenario
ﬁ:ﬁ;fii:?i??:f physical risks No major changes as the conventional renewable Meafs.urevs for i | > Implerﬁentationlof policies
B 3 ! energy and energy conservation measures are certifications and labeling | to achieve practical use of
o ;awlrlnatenal Suppll'ets ,SUCh implemented also do not increase as electric vehicles and a
a,i 055|dra\ln|/ m?t(.erla rlnlntlng Material and chemical recycling does not see much as in the 1.5°C | hydrogen society does not
sites and oil refining plants :
much progress scenario progress
Manifestation of physical risks such as flooding No control over the | »  Recycling regulations are
s " and strong winds to production bases demands for | not strengthened
ellers Decline in labor productivity due to heat stress environmental
(energy) Increase in costs of BCP measures contributions from the |
value chain
CO:2 emission coefficient for Transfer of carbon prices | | t
electricity does not decrease is not implemented as | nvestors
as the ratio of renewable much as in the 1.5°C »  Low-carbon and
energy sources does not . | decarbonization do not
scenario )
increase | become important
The unit price of electricity investment requirements
does not increase much | as much as in the 1.5°C
/ scenario
— e o — — — — — — — — — o o o o e e e e e
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NIPPON
SHOKUBAI

Strategy on Climate Change Issues

5-3. Assessment of business impact based on the scenario analysis

We summarized the degree of financial impact as shown in the table below, based on a
scenario analysis that took into consideration market changes, changes in corporate
activities, policies, laws and regulations that promote the transition to a low-carbon society
and a recycling-oriented society, stakeholder evaluations, and so on. Our company views any
positive financial impact as an opportunity and any negative financial impact as a risk, and
assessed the degrees of financial impact on a scale of large, medium, and small based on the
impact on the related financial indicators.

Business opportunities include increasing demands for materials that contribute to low-
carbon and decarbonization. In particular, automobiles are expected to reduce energy
consumption due to the acceleration of the switch from gasoline engines to electric motors
and further reductions in vehicle weights. We believe that our company’s supply of materials
related to lithium-ion batteries and automobile-related materials that help reduce vehicle
weight will contribute to this.

In addition, there are power plants and steelworks where it is difficult to significantly
reduce or eliminate CO2 emissions for the time being. Efforts are being made to capture the
CO2 emitted and use the captured CO: effectively as a resource. In such fields, we believe
that our company’s development of CO2 absorbers and methane production catalysts can
help solve these problems.

Moreover, looking ahead to a hydrogen society, our company is also expected to
contribute to a series of processes including electrolysis of water using renewable energy,
cracking of ammonia—a hydrogen carrier—into hydrogen, and removal of harmful
substances during ammonia combustion, though provision of our catalysts and materials.

In fields that utilize renewable energy to eliminate fossil fuels, expectations for the
materials industry are high, and the financial impact on business opportunities is also
considered to be significant.

Risks include the loss of business opportunities as we fail to be selected by customers due
to delays in the development of technologies related to climate change and the greening of
energy and raw materials. With regard to these risks, we will flexibly focus on low-carbon
and decarbonization-related development themes to meet market demands and promote
adoption of non-fossil raw materials and fuels.

We are also examining measures to deal with possible risks with the assumption that it is
possible to shift from the 1.5°C scenario to the 4°C scenario in the future. As for
manufacturing facilities, we will continue to promote resilience measures for manufacturing
facilities and strengthen BCP in preparation for supply chain disruptions in the future. We
have already taken some measures against natural disasters.

In addition, it is expected that long-term climate change will make it difficult to procure
plant materials, so we have begun to consider the procurement of diverse materials as well
as alternative materials.

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.
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Strategy on Climate Change Issues

NIPPON
SHOKUBAI

5-3-1. Evaluation results on opportunities related to climate change

1.5°C scenario

Major opportunities

Evaluation
results

Response by Nippon Shokubai

Increase in demands for battery materials, etc.

Materials related to lithium-ion batteries

I . Large Materials for electric vehicle-related
due to electrification of automobiles g
components
Increase in demands for products related to CO2
- : ) CO2 absorbents
absorption, capture, and recycling technologies, Large .
. A Methane production catalysts
and fixation technologies
. Utilization of hydrogen/ammonia
Increase in demands for . o . .
synthesis/decomposition catalysts Separator for alkaline water electrolysis
products related to low- . X
Technology o - Promotion of hydrogen-related technology Fuel cell materials
carbon and decarbonization Large . . -
market . R development Ammonia synthesis/decomposition catalysts
Promotion of recycling X . . e
- Increase in adoption of exhaust gas catalysts in Denitrification catalysts
conjunction with fuel conversion to ammonia
Increase in demands for Environmental . . . .
- X Materials for automobile weight reduction,
Contribution Products that contribute to energy Large . .
. . materials related to energy conservation, etc.
conservation during use
. Promotion of di able diaper (superabsorbent
Increase in demands for recyclable products Large omotion o .spos e diaper (superabsorbe
polymer) recycling
. - . Catalysts for wet oxidation wastewater
Policy Rise in carbon price . L .
. Dissemination of energy conservation and GHG treatment
Laws and Laws, regulations, and . . Large . .
. . reduction facilities Development of unique energy conservation
regulations | policies related to carbon
processes
Requirement for utilization of
biomass raw materials and Large Use of biomass raw materials
introduction of energy and Expansion in business opportunities by g Greening of energy
fuel with low COz emissions | responding to climate change
Customer Increase in demands for Environmental
requests and | Requirements for products Contribution Products Promotion of development and enhancement of
reputation | that help reduce CO2 Large certification of Environmental Contribution
emissions during use Products
External evaluation of efforts | Improvement in corporate value through Medium Active disclosure of information related to

against climate change

environmental ratings

climate change

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.
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Strategy on Climate Change Issues

1.5°C scenario

Major risks

5-3-2. Evaluation results on risks related to climate change

Evaluation

results

NIPPON
SHOKUBAI

Response by Nippon Shokubai

Increase in demands for

Decrease in market share due to delays in
decarbonization research and development

Focus on development themes related to low-
carbon and decarbonization

Technolo roducts related to low-carbon . . .
By | P . Decrease in sales of products using petroleum- Large Development of manufacturing processes and
market and decarbonization . .
Promotion of recyclin derived raw materials products that generate less waste
yeling Technical difficulties of recycling technology Development of SAP recycling technology
. - ) Increase in raw material and energy Utilization of energy certificates
Policy Rise in carbon price ) )
) - procurement costs Greening of energy and use of biomass raw
Laws and | Laws, regulations, and policies . . . Large .
el ||k i e Increase in costs due to installation of energy materials
conservation and GHG reduction facilities Process efficiency improvement
Requirement for utilization of
biomass raw materials and Large Utilization of biomass raw materials
introductior? o'f energy/fuel with Replacement with other companies’ products Greening of energy
Customer | low CO2 emissions Poor reputation among customers and investors
requests Requirements for products that due to failure to advance decarbonization . )
and . Promotion of development of Environmental
. help reduce CO2 emissions Large N
reputation X Contribution Products
during use
External evaluation of efforts Decrease in corporate value through Medium Active disclosure of information related to

against climate change

environmental ratings

climate change

4°C scenario

Major risks

Evaluation
results

Response by Nippon Shokubai

Flooding and destruction of manufacturing

Strengthening of measures against wind and

- S . Medium | flood damages
facilities due to high tides and strong winds - &
Resilience measures
Acute Intensifying severity of disasters
Production stoppages and increased loss of sales
opportunities due to supply chain disruptions Large Strengthening of BCP
caused by floods
Promotion of diversification in raw material
Difficulty in procuring biomass raw materials Large procurement
Chronic | Rise in average air temperature Securing of alternative raw materials
Increase in the costs of heat stroke Small Further improvement of work environments

countermeasures

Promotion of digital transformation use

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.
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SHOKUBAI

Metrics and Targets in Relation to Climate Change Issues

In March 2020, our company announced a target to reduce GHG emissions by 10% by 2030,
with 2014 as the base year, in order to reduce GHG emissions from our business activities
(Scope 1, Scope 2). However, in April 2021, the Japanese government announced a major
revision to its GHG emission reduction target for 2030, which is based on 2013, from
previous 26% to 46%.

In response to this, our company reviewed and revised its GHG emission reduction target
with 2014 as the base year for the entire country including our Group companies from 10%
to 30% for 2030, and announced it in November 2021. Furthermore, in April 2025, we
expanded the scope to the entire group, including group companies outside Japan, and set a
new target of reducing emissions by 30% compared to the base year.

In addition, in order to promote the development and popularization of Environmental
Contribution Products, our company set targets in 2022 for the total sales revenue (our
company only and Group companies) of Environmental Contribution Products as 55 billion
yen in FY2024 and 135 billion yen in FY2030, compared with 29 billion yen in FY2020.
However, the FY2024 actual figure was 47 billion yen while steady growth was seen over the
most recent three years, the Mid-Term target of 55 billion yen in FY2024 was not achieved.

Based on this, we have reset the target to 55 billion yen for FY2027 in the Mid-Term
Management Plan 2027 and will drive forward efforts to achieve the FY2030 target.

Metrics and targets related to the climate change issue for 2030

FY2014 FY2021 FY2022 FY2023 FY2024 FY2030
result result result result result target
GHG emissions: Scope 1 + 2 ¥ * * *
42 2 7221 7141 701"1 2
(1,000 t-CO2, in Japan) 8 825 0 >90
Base reduction rate for FY2014
- 2 14*1 1571 171
(%, Scope 1 + 2) 5 30
Sales revenue from Environmental
Contribution Products - 39 44 45 47 135
(billion yen, including Group companies)

Our company has purchased carbon offset city gas (former carbon neutral city gas) since

FY2022 and increased the amount of renewable energy introduced in FY2023. Our GHG
emissions of FY2024 in Japan, including those offset by carbon offset city gas, amounted to
701,000 t-CO,e,"* a 17% ! reduction from FY2014 levels.

In addition, some of the Environmental Contribution Products are introduced individually

in detail on page 23 and later.
*1 Includes offset from the purchase of carbon offset city gas (FY2022: 61 kt-CO,, FY2023: 62 kt-CO,, FY2024: 58 kt-CO,)

*2 From April 2025, transition to a group-wide target including group companies outside Japan: 907 kt-CO2 per year by FY2030

(30% reduction from the base year level of 1,296 kt-CO2 per year).

Note: Carbon offset city gas utilizes liquefied natural gas, which is considered to produce no CO, on a global scale when burned,
by offsetting (carbon offsetting) the greenhouse gases produced in the entire processes from extraction to combustion of the

natural gas with CO, credits.
Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.
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Metrics and Targets in Relation to Climate Change Issues

6-1. Efforts to reduce CO2 emissions from the production stage (Scope 1, Scope 2) by 2050

CO2 accounts for the majority of GHG emissions from our Group’s business activities. CO2
emissions from business activities include CO2 from energy use in product production
activities, CO2 from oxidation reaction processes, and CO2 from the treatment of wastes
generated in production activities.

By 2030, we will promote the conversion of raw materials into biomass to the extent
possible, and reduce CO:2 emissions through measures centering on promoting energy
conservation, promoting the use of green energy, process improvements, catalyst efficiency
improvements, and so on.

While we will promote the above measures in 2030 to 2050, we also plan to promote the
expanded use of biomass raw materials, use of recycled raw materials, use of green fuels
(hydrogen, ammonia), and demonstrate carbon recycling technology (CO2 capture and
recycling).

We aim to achieve carbon neutrality by achieving the goals for the above measures, while
also capturing and recycling biomass-derived COa2.

Roadmap for Reducing GHG Emissions by 2050

Base year FY2030 FY2050

1 1
- Promoting the use of bio-based H H
materials ! !

- Promating energy conservation " E . -
- Expanding use of bio-based
- Promoting the use of green DOWHSO %o ma?erialsg

energy
- Process improvement
- Improving catalyst efficiency

- Use of recycled materials

- Further promotion of energy
conservation

- Expanding use of green
energy

Carbon

- COz recovery and recycling
Neutral

1,296kt 907kt

GHG emissions
(Scope 1 +2)

Including Group companies
both inside and outside Japan

- Use of carbon negative
technologies

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.
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6. Metrics and Targets in Relation to Climate Change Issues

6-2. New Efforts started in FY2022
(1) Third-party verification of GHG emissions

Our company sets a target to reduce GHG emissions (Scope 1 + 2), including Group companies.
Calculation of this reduction amount must be conducted by accurately measuring the GHG
emissions and following the calculation standard consistent with national and international
guidelines.

For this reason, our company has newly developed its Greenhouse Gas (GHG) Emissions
Calculation Manual and prepared a Calculation Report based on measurements and
calculations made in accordance with this manual. The FY2024 Calculation Report has been
subjected to a third-party verification by the Japan Quality Assurance Organization (JQA), and
received in September 2025 verification that our GHG emissions in Japan were 759 thousand
t-CO2e. We plan to continue receiving third-party verification every year.

(2) Acquisition of International Sustainability and Carbon Certification Plus (ISCC PLUS)

In the future, we plan to gradually introduce biomass raw materials at our plants. Since we will
be using biomass raw materials by mixing them with petrochemical raw materials for the time
being, it is necessary to use the mass balance method in identifying biomass products.

As a result, we have acquired the International Sustainability and Carbon Certification Plus
(ISCC PLUS), an international certification system, for acrylic acid, superabsorbent polymer,
ethylene oxide, etc. that are produced at the Himeji and Kawasaki Plants in February 2023.
With this, our company has established a system to manufacture and sell certified products
that use biomass-derived raw materials allocated by the mass balance method based on the
certification system, and become capable of proposing a wider range of products with low
environmental impact. Group companies in Belgium, Indonesia, and the United States have
also obtained the certification and we have built a global-level capability to supply I1SCC-
certified products.

(3) Implementation of Internal Carbon Pricing (ICP)

To achieve carbon neutrality, the use of carbon pricing is becoming more active worldwide,
and an increasing number of companies are adopting the Internal Carbon Pricing (ICP) to
promote the reduction of CO2 emissions.

Our company has implemented the ICP system in February 2023 to promote the low-carbon
and decarbonized management of the Nippon Shokubai Group. Based on the current status of
credit costs for offsetting CO2 emissions, etc., we have set an internal carbon price of 10,000
yen/t-CO2, and operate by considering the cost conversion of the increase or decrease in CO2
emissions through application of the internal carbon price as a criterion of capital investment.

By implementing the ICP system, we raise the awareness of the Group toward
decarbonization, promote energy conservation, actively examine the business opportunities
and risks related to the reduction of CO2 emissions, and accelerate our “Strategic
Transformation for Environmental Initiatives.”
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6. Metrics and Targets in Relation to Climate Change Issues

6-3. Efforts to reduce CO2 emissions through the supply chain (Scope 3)

In order to solve the issue of climate change, it is important to reduce CO2 emissions not only
from the manufacturing stage of our products but also throughout the entire supply chain,
including the stages of use and disposal. Our company offers products (Environmental
Contribution Products) that reduce CO2 emissions during the stage of product use compared
to conventional products, and is developing more new Environmental Contribution Products.

We also promote developments of new technologies (such as CO2 conversion catalysts)
that will help reduce CO2 emissions throughout the supply chain.

We are also working on the development of a new recycling technology for
superabsorbent polymer (SAP) contained in used diapers to reduce CO2 emissions by
recycling carbon.

Contribution to reduction of CO2 emissions from the supply chain

* Development and increased popularization of Environmental Contribution
Products

- Contribution to reductions in CO2 emissions through energy
conservation during use

- Contribution to reductions in CO2 emissions by being incorporated into
products that contribute to energy conservation

- Contribution to reduction in CO2 emissions through the adoption of
biomass raw materials

* Promotion of utilization of hydrogen and ammonia
- Catalysts for cracking of ammonia into hydrogen, etc.
* COz2 absorption and recycling
- CO2 absorption materials, CO2 conversion catalysts, etc.

* Development and social implementation of material recycling and
chemical recycling

- Promotion of recycling of disposable diapers containing
superabsorbent polymer (SAP)
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6-4. Certification of Environmental Contribution Products

Chemical industrial products use global resources from the Earth during production and emit
GHGs and waste, thereby affecting the environment. However, when we view the entire life
cycle from the procurement of raw materials to the disposal of final products, the presence
of these chemical industrial products may contribute to the reduction of environmental
loads.

We evaluate how our Group’s products contribute to reducing environmental loads,
including GHG emissions, based on how they are used throughout the supply chain, in the
facilities that produce the products familiar to us and in the social infrastructure.

Starting in FY2019, our company established and started operating a system to review and
certify products as Environmental Contribution Products by comparing the check items,
numerical data, etc. with the internal standards.

Third-party reviews are also included in the review process, and the content of the review
is being enhanced through their input on the appropriateness of the concept, lacking data,
etc.

Products that have been certified by the certification committee are reported to the
Responsible Care (RC) Promotion Committee and published on our website. Four products
were newly certified in FY2024.

Certification Process for Environmental Contribution Products

[2] Application [7]1 Requgst

or review
Business division, . Certification committee

Secretariat . .
Group company, (RC division) (Chairman: Director of
etc. RC division)
[1] Preparation 3] Interview [3] Survey and effect measurement
for application [5] Prior review @

[6] Complementary survey

Certification by the
certification committee

[4] Review of the draft
review material

Reporting to the RC
promotion committee

_ (When publication
Third Party is permitted)

Publication on our website
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Metrics and Targets in Relation to Climate Change Issues

As of March 31, 2025

Product
life stage

Applications

Accredited products

Manufacturing

Aquaculture feed binders

AQUALIC™ H (for feed)

Concrete admixtures

AQUALOC™

Multifunctional hydrophilic treatment agent for
synthetic fibers

PET-4G ! (product using recycled PET)
[SINO-JAPAN CHEMICAL CO., LTD.]

UV-curable reactive diluents

VEEA™

Lithium-ion battery materials

IONEL™

Solid-state battery materials

ICPDAP™, |CPSEB™

Aminoalcohol™* (for absorbent)

CO: absorbent [NIPPON NYUKAZAI CO., LTD.]
Use Solid oxide fuel cell materials Electrolyte sheets for solid oxide fuel cells
Automotive damping materials ACRYSET™ (for damping materials)
Optical and electronic materials ZIRCOSTAR™
FO (Forward Osmosis) system components for
seawater desalination Draw solute
Paint and adhesive raw materials, Reactive diluents | Isobornyl Acrylate
Paint and adhesive raw materials Ethyl Acrylate
Adhesives, synthetic resins 2-Octyl Acrylate
Same as existing products ISCC PLUS certified products
Disposal Concrete admixtures AQUAGUARDTN|

Water and oil repellent, Temperature sensitive
adhesive

BeA-N"1"2 (Behenyl Acrylate)
[NISSHOKU TECHNO FINE CHEMICAL CO., LTD.]

Detergents, Pesticides, Metal processing oils

SINOPOL"*"2 (Products partially made from
renewable raw materials)
[SINO-JAPAN CHEMICAL CO., LTD.]

*1 A product of our Group company *2 Certified in FY2024

6-5. Estimate of avoided emissions in the supply chain by Environmental Contribution
Products

We conducted an estimation of avoided emissions by Environmental Contribution Products
that were expected to contribute to the reduction in CO2 emissions in the supply chain.
As a result, the estimated value of avoided emissions in FY2024 was approximately 1,070
thousand ton-CO2/year.
We will try to improve the accuracy of estimation, further promote their spread, and
develop new Environmental Contribution Products to contribute to the reduction in CO2
emissions throughout the supply chain in the future.

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.
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Transition Plans toward Carbon Neutrality

As mentioned above, our Group has set a 2030 target of reducing GHG emissions by 30%
(Scope 1 + 2, from the base year as Nippon Shokubai Group total), with the aim of achieving
carbon neutrality by 2050. We expect that our efforts to reduce GHG emissions in Scope 1 and
2 will change significantly by 2030 and beyond.

For this reason, we have designated the period up to 2030 as a transition period for
achieving carbon neutrality to work on reducing various GHG emissions, while also promoting
developments to realize new efforts that are expected to be utilized after 2030.

7-1. Efforts During the Transition Period Until 2030

We will continue to develop energy conservation processes and introduce energy conservation
equipment as we have done for some time, and promote energy conservation through
precision control using DX. We also aim to improve efficiency by developing new catalysts. In
FY2022, we began introducing carbon offset city gas, which is offset by carbon credits, and we
will further examine and work toward greening of our electricity supply.

In addition, as CO2 is emitted by our company due to chemical reaction processes, the use
of biomass materials is essential in order to reduce CO2 emissions. Specifically, we will
promote the production of ethylene oxide, acrylic acid, superabsorbent polymer (SAP), etc.,
with partial utilization of ethylene and propylene derived from biomass.

Meanwhile, we will also pursue various developments with the aim of fully utilizing biomass
raw materials after 2030. Specifically, we are developing processes to produce acrylic acid,
which is one of our core products, from biomass raw materials. We plan to launch a bench-
scale facilities by 2025, then scale up in stages, with the aim of commercializing the system by
2030. Acrylic acid is used on the scale of several million tons per year as a raw material for the
superabsorbent polymer (SAP), which is used in disposable diapers, and is expected to have a
major ripple effect in reducing GHG emissions from the supply chain.

In addition, as there have been indications that society will make full use of hydrogen and
ammonia after 2030, and our company will continue to promote the use of such technologies
as catalysts to decompose ammonia into hydrogen. In addition, we will continue to take on the
challenge of developing innovative technologies that will open the way for a decarbonized
society, such as alkaline water electrolysis separators, CO2 absorption materials and CO2
conversion catalysts, electrolytes for Li-ion batteries, separators for zinc batteries, wastewater
treatment catalysts, environmentally friendly materials, osmotic pressure generators (Draw
solutes), and heat storage devices, while focusing on the expansion of hydrogen use, CO2
separation, recovery and reuse, progress in electrification, and the realization of energy
conservation as market opportunities in a decarbonized society.
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We will also work to develop and achieve social implementation of the recycling
technologies for SAP, which is a core product of our company, as we consider promotion of
recycling as another important method.

7-2. Our Desired State in 2030 and Beyond

It is expected that various sectors and industries will develop innovative technologies and
systems in order to achieve carbon neutrality by 2050, and that they will have progressed to
the social implementation stage after 2030. Therefore, we will position the period after 2030
as our full-fledged transition period to achieve carbon neutrality and implement more
innovative efforts.

Our company’s manufacturing processes are expected to change dramatically after 2030.
First, the shift from petroleum-derived raw materials to biomass raw materials will be
expanded, and systems to absorb and reuse the CO:2 generated will be introduced if some
petroleum raw materials remain. In addition, the development of recycling technology will
greatly advance the circular economy and resource circulation. In other words, the raw
materials for chemical products are expected to diversify, coming from petroleum, biomass,
CO2, and recycled raw materials. Our company aims to acquire the technologies to utilize
such diverse raw materials more efficiently.

At the same time, with regard to energy used in the manufacturing process, we will
consider further promoting the use of renewable energy, using hydrogen and ammonia as
cogeneration materials, and using methane produced through the CO2 methanation
technology as cogeneration materials. We expect that the technologies our company owns
and develops will also make significant contributions to the construction of these systems,
and that innovative efforts will be realized through collaboration among different industries.

Through the above efforts, we aim to contribute to a society that achieves carbon
neutrality not only in our company but also in Japan and the world at large.

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved.
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Biodiversity Preservation

At the 15th United Nations Biodiversity Conference (COP15) in December 2022, the
Kunming-Montreal Global Biodiversity Framework was adopted, incorporating the concept of
“Nature Positive” to halt and reverse nature loss by 2030. In Japan, the National Biodiversity
Strategy and Action Plan 2023-2030 was established in March 2023, followed by the Nature
Positive Economic Transition Strategy Roadmap 2025-2030 in July 2025.

In September 2023, the Task Force on Nature-related Financial Disclosures (TNFD)
released the first framework. Integrated reporting frameworks combining the Task Force on
Climate-related Financial Disclosures (TCFD) and the International Sustainability Standards
Board (ISSB) are under consideration. Disclosures addressing both climate and nature
aspects are expected to become mainstream.

Recognizing that all business activities both benefit from and impact biodiversity, the
Nippon Shokubai Group believes that preserving biodiversity is key to achieving sustainability.
We have therefore regularly conducted a survey on biodiversity risk assessment and have
confirmed that none of our production sites are located near strictly protected areas*! using
the Integrated Biodiversity Assessment Tool*?2 (IBAT).

We also engage in biodiversity preservation and restoration activities such as forest
conservation, and the preservation and popularization of “Nojigiku” (Chrysanthemum
Japonense). In September 2025, the “Yugawara Myriad Leaves Forest” was certified as a
“Nationally Certified Sustainably Managed Nature Sites” under the Act on Promoting
Activities to Enhance Regional Biodiversity.

We believe that we can preserve and restore biodiversity by sustaining our initiatives for
Environment such as tackling climate change, chemical substance control, and air pollution
prevention. We will also promote integrated disclosure based on the TCFD and TNFD
frameworks and contribute to realizing a Nature Positive future.

Yugawara Myriad Leaves Forest The “nojigiku” preservation garden

*1 IUCN Categories (la — Strict Nature Reserve; Ib — Wilderness Area; Il — National Park; Ill — Natural Monument
or Feature), World Heritage, Ramsar Wetlands

*2 IBAT (Integrated Biodiversity Assessment Tool): developed and provided through a partnership of BirdLife
International, Conservation International, International Union for Conservation of Nature (IUCN), and United
Nations Environment World Conservation Monitoring Centre (UNEP-WCMC).
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9. Development of Products that Help Address
Climate Change Issues

Electrolyte for lithium-ion batteries: IONEL™

Lithium-ion batteries are expected to be applied to various applications
such as electric vehicles, mobile phones, stationary power supplies, and
drones. In 2013, Nippon Shokubai developed the world’s first industrial
production process for LiFSI (trade name IONEL™) using a proprietary
synthesis and purification method, and has obtained numerous patents
worldwide.

IONEL™ is high in purity and quality, and exhibits stable
electrochemical properties. It has been found that use of IONEL™ as an
electrolyte for lithium-ion batteries delivers effects such as extension

of battery life over a wide temperature range, improvement of
input/output characteristics, improvement in storage characteristics,
and suppression of swelling. It has already been adopted and certified
as an electrolyte for many lithium-ion batteries in Japan and outside
Japan, and its applications range widely including automotive,

consumer, and stationary. It is expected to be adopted more widely
and further contribute as a low-carbon, recycling-oriented clean energy

Appearance of IONEL™

technology in the future, and we plan to further increase our
production capacity.

Carbon dioxide absorption liquid: Amino alcohol (Product of Nippon Nyukazai Co., Ltd.)

Amino alcohol is a gas absorbent that absorbs acidic gases

such as CO2 and H2S. It absorbs CO2 and H2S and releases Exhaust gas collected Acidic gas
from acidic gas

them easily when heated, requires little heat to absorb and collection
dissipate, and offers fast absorption speeds. It is used for Regenerative
decarboxylation and desulfurization in thermal power absorbent
plants, steelworks, and petroleum refineries that generate g %
large amounts of CO2, and gas refining in the chemical ‘g g
industry. It contributes to the capture and storage of CO2, g s
o c

which is essential as a climate change countermeasure, and Exhaust gas 2 [

o L. containing acidic < g
can be expected to significantly reduce emissions. gas

Absorbent containing
acidic gas
Acidic gas absorption process flow (example)
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Separator for alkaline water electrolysis, contributing to the spread of green hydrogen and
reduction of CO, emissions

The separator for alkaline water electrolysis is used for alkaline water Image of alkaline water electrolysis

electrolysis™!, a technique seeing interest as a production method for green

J I
1

x . . |
hydrogen™. Hydrogen energy does not emit CO, when used and therefore its

Separator

applications have been expanding in fuel cells for automobiles and houses.
Separators have a significant impact on hydrogen production efficiency and . e
therefore must have two characteristics: high electrolysis efficiency (low ionic o <0 o
resistance) and preventing cross leaking of the generated hydrogen and . 4

. . - . Gas barrier
oxygen (high gas barrier property). Under the severe conditions of high- g

30wt% KOHaq, lon conductivity

temperature, high-concentration alkaline water, the number of both practical
and durable separators is limited. However, Nippon Shokubai has succeeded 4H20+4e-}1l.52RHz+40H- l 4OH'——C?§-§H20+4E'
in developing a product that ensures both of these characteristics by applying

our unique organic/inorganic hybrid technology and sheet manufacturing Separator for alkaline water electrolysis
technology. This separator is expected to have several advantages, including

reduction of power consumption and improvement of the purity of the ﬁ

hydrogen produced, thereby contributing to the spread of green hydrogen

and reductions in CO, emissions.

*1 Method of water electrolysis using strong alkaline solution, such as potassium hydroxide .
*2 Hydrogen produced using renewable energy with reduced CO, emissions

Ammonia cracking catalysts contributing to a hydrogen and ammonia society

Amid the global trend of decarbonization, hydrogen and ammonia are attracting attention as next-generation energy sources that
do not generate carbon dioxide (CO2) during combustion. Ammonia has a high hydrogen density per volume and can be transported
over long distances, so it is also expected to be a hydrogen carrier.

Ammonia cracking catalysts are extremely important when ammonia is used as a hydrogen carrier in fuel cells and combustors,
because ammonia must be decomposed to extract hydrogen.

Nippon Shokubai has developed 2 types of ammonia cracking catalysts (External heating Type, Auto-thermal Type) to accommodate
various applications. The external heating type can extract hydrogen without waste by external heating. The auto-thermal cracking
can build a simple system that does not require external heating because the catalyst oxidizes a part of ammonia with oxygen and
the generated heat can decompose ammonia.

We aim to commercialize these ammonia cracking catalysts around 2030, and are working toward achieving carbon neutrality in
2050.

g (DExternal heating type (@Auto-thermal type

. Hydrogen Hydrogen
' Nitrogen Nitrogen
water
) NH, - Auto-
i cracking = thermal -
cracking
External No External
Heat Heat

Copyright NIPPON SHOKUBAI CO., LTD. All rights reserved. | 24



NIPPON
SHOKUBAI

9. Development of Products that Help Address
Climate Change Issues

Materials for seawater desalination and wastewater treatment:
Osmotic pressure generating agents
Osmotic pressure generating agent (Draw Solute or DS) is a key component of the Forward Osmosis (FO) system, a next-generation

seawater desalination technology. The DS developed by our company extracts water from seawater through its high osmotic
pressure within the FO system, and then separates it from water by heating, allowing for efficient freshwater extraction.

By using factory waste heat and solar heat as the heat
source for this process, it is possible to conserve energy,

reduce CO2 emissions, and reduce costs when compared to s Heating
—
existing seawater desalination technologies such as reverse Water
osmosis (RO) systems. In addition, our company’s DS can be Cooling
used repeatedly, and has a reduced environmental impact.
The FO system can also be applied to industrial wastewater FO membrane RO membrane

treatment applications (Zero Liquid Discharge or ZLD). These | @ @ tow =
Heatin pressure res|
factors have helped it to garner attention as a technology @ @ ? . ’ @ @ = ? \fvater:—
that can help meet increasingly stringent global wastewater @ @ @ I
regulations. @
Salt

© @re ®
t

Seawater

Cooling

Image of a forward osmosis system

A new priority: Reducing waste by shifting from disposable to recyclable

Disposable diapers are mainly composed of pulp, plastic, and SAP. Total Care System has been recycling a part of used diapers as the
raw materials for other products or for other applications. The recycled pulp has been effectively used as raw materials for building
materials (e.g., exterior and interior wall materials) and the plastic has been thermally recycled as solid fuel. Nippon Shokubai began
investigating recycling technology for SAPs, which had not previously been put into practice, and succeeded in the development of
new recycling technologies jointly with Livedo Corporation, a major manufacturer of adult diapers, and Total Care System.

There are two key parts of the technologies:

1. Technology for increasing the recovery rate of pulp by Recycling of used disposable diapers
processing SAP swollen with urine to improve separation
from pulp, Main matarials D
2. Technology for collecting SAP with minimum performance g
degradation while saving energy and preserving the quality of

. . . Pulp Construction
water in rivers and other bodies of water. rnaderials

These technologies are applicable to all SAPs produced by

Ni Shokubai Il as t ious SAPs f th ¥ ) [} “l
1ppon OKubal, as well as to various S Trom other
pp 7 (T L

companies. We will improve these technologies to a practical Plastic Plastic molded
. Disposable products
level, advance the development of easy-to-recycle materials diaper
i L]
and treatment technology, and work with our two partner o e
. . . LI N L LR J
companies to build a recycling system. ecee oo
L *se 000
sSAP Recycled SAPR,

etc.
Development of
new recycling technology
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Acrylic acid/superabsorbent polymer made from biomass raw materials

Acrylic acid is widely used as a raw material for various products, including superabsorbent polymers (the water-absorbing

component of disposable diapers) and acrylic esters (the main ingredients and additives in paints and adhesives). However, the final

products—disposable diapers and so on— become a source of CO2 emissions when disposed of and incinerated after use.

Therefore, Nippon Shokubai is exploring the use of biomass-derived
propylene instead of petroleum-derived propylene, and is developing
new manufacturing methods for acrylic acid from biomass feedstocks.
Since biomass absorbs and fixes CO2 in the air through photosynthesis,
CO2 emitted during incineration can be regarded as carbon neutral,
leading to a reduction in CO2 emissions.

We are working on the scale-up of manufacturing processes and
investigating market potentials aiming to start the commercial
production of biomass-derived acrylic acid earlier before 2030. We will
also expand its use to the production of superabsorbent polymer and
acrylic esters, and aim to reduce CO2 emissions throughout the
lifecycles of our customers’ final products.

"(ﬁ -0
PhotosynthesisM k : /

CO:

Biomass

Disposal -
Incineration

Carbon Neutrality

&£

. Ya
Final products ’ N l
( Disposable diapers , etc) Y S

.

Chemical factory

Acrylic acid/Superabsorbent polymer , etc
(Our products)

Superabsorbent polymers (SAPs) that extend the lives of concrete structures

Since ancient Rome, concrete has been a key material in building the public works and structures that underpin our infrastructure.

However, given the vast amount of greenhouse gases (CO2) emitted when producing its main ingredient—cement—we must find

ways to reduce CO2 in everything from constructing to maintaining structures and to realize a sound material-cycle society.

Although SAPs have been studied as a means of making concrete more durable and thus extending its useful life, they are not often

used because their rapid water absorption—the quality that makes them so useful in disposable diapers and other industrial

applications—could compromise concrete fluidity.

We leveraged our polymer synthesis technology—a core technology of Nippon Shokubai—and knowledge of cement additives to

develop an SAP specifically for concrete. The delayed-reaction SAP absorbs water at a controlled speed during concrete placement,

improving the strength of the concrete, preventing neutralization, and reducing shrinkage. Thus, our new SAP is expected to extend

S -

the lives of concrete structures.

Plant Carrying

Absorb rapidly A

low liquidityy,

Conventional SAP

New SAP Absorb Slowly @

Affect fluidity A

Good fluidity

Curing

(

'

— -

Supply water from SAP
(Internally curing)

i

Supply water from SAP
(Internally curing)

Note: New SAP maintains the fluidity of fresh concrete by delaying water absorption

and enhances the durability of hardened concrete.
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Wastewater treatment in lieu of waste incineration
Successfully developing maintenance-free systems with highly efficient,
low-cost treatment capacity

Catalytic wet air oxidation (CWAO) is a technology for treating organic matter and hazardous substances in wastewater very
efficiently and with low running costs. Our proprietary solid catalysts trigger liquid-phase oxidation with air as the oxidant to
neutralize highly toxic organic matter, organic nitrogen compounds, ammonia, sulfur compounds, and other hazardous substances
into carbon dioxide, water, nitrogen, sulfates, and other harmless substances. CWAO is cleaner and eco-friendlier than incineration
because it emits no exhaust that includes SOx, NOx, or dioxins and produces no incinerator ash or other secondary contaminants.
Moreover, the energy yielded by oxidative decomposition can be reused, thermally isolating systems and reducing CO, emissions.

CWAO also facilitates efforts to further advance treatment in combination with biotreatment in later stages. It is an apt choice
for treating wastewater that biotreatment fails to fully purify, specifically wastewater from places like chemical and semiconductor
plants.

Catalytic Wet Air Oxidation
Treated water +CO,

Oxidative decomposition
by catalyst under heat and
pressure

Wastewater + Air

OH
9 7
P -4
OH H H

Phenol  Aceticacid Formaldehyde
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10. Conclusion

Nippon Shokubai’s Group Mission is “TechnoAmenity: Providing prosperity and comfort to
people and society, with our unique technology.” Our aim is to contribute to the realization
of a sustainable society, one in which people can live comfortably and with a sense of
security.

Protecting the global environment is our mission. We believe that technology, our strong
suit, is what can make a difference in this day and age, when people truly desire to protect
the global environment. The power of chemistry is essential to realizing a carbon-neutral,
hydrogen-based society in the future. We intend to demonstrate our strengths so as to
facilitate the realization of a sustainable society.

#Developing technology to reduce CO2 emissions

worldwide (Technologies for COz conversion and
hydrogen/ammonia utilization, etc.)

ALY
\..f
” ~
7\
e O
m
NIPPON
SHOKUBAI @
#Using clean energy #Providing materials and solutions

that enable customers to reduce
CO:z emissions throughout the life
cycle of their final products

#Using bio-based raw
materials

@ Capturing and reusing COz generated during production
€ Using recycling raw materials
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