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Foreword

H. Henry Chang

Chairman, European
Chamber of Commerce
Taiwan

The ECCT's commitment to environmental protection and
sustainability in Taiwan dates back over 30 years to 1989, when the
chamber's Environmental Protection committee was established.
Efforts have evolved over the subsequent years and took a
significant step forward with the establishment of the Low Carbon
Initiative (LCI) in 2012. Since then, the LCI has become a recognised
champion of the multiple technologies, solutions and practices
developed by its members that are needed to help realize a low
carbon future for Taiwan. Europeans were pioneers and remain
leaders in low carbon development. The European Union has
played a pioneering role in creating a political and legal framework
for sustainability and were the first to commit to reaching net zero
by 2050. Meanwhile, European corporations have led the way in
R&D and the development of low carbon energy solutions and
technologies. In so doing they have created entirely new supply
chains and business models.

The ECCT has welcomed and supported Taiwan's commitment to
reach net zero by 2050 both via the ongoing energy transformation,
and by developing systematic strategies to reduce emissions in
sectors such as manufacturing, transportation, construction, and
agriculture. Our members are actively helping Taiwan to reach its
goals through their actions across all industry sectors.

Following successful cooperation in 2018 with CPC Corporation
to jointly publish the"Energy Transition for the Next Generation
Report”, the LCl is once again partnering with CPC Corporation
on this new report on the subject of Taiwan's path to net zero
emissions by 2050. This report showcases some of the best
practices and examples in Taiwan and globally provided by CPC
Taiwan and ECCT members that are ready for Taiwan to adopt.
To name just a few examples, Air Liquide and TotalEnergies have
partnered to decarbonize hydrogen production and implement
large-scale CO, capture and storage solutions (CCS). Bosch
offers the technology needed to produce hydrogen, fuel cells for
mobile and stationary applications and hydrogen filling stations
while K&L Gates shares the hydrogen policy and development
strategy of Australia. @rsted provides a feasible strategy for
developing renewable hydrogen and RWE Taiwan highlights the
potential of floating offshore wind energy. Merck is active in
developing materials that help to save energy and replace harmful
materials with environmentally friendly alternatives. Michelin is
producing tyres that reduce rolling resistance and therefore energy
consumption. Taiwan Power Company outlines how it its building
resilient infrastructure for the green energy transition. TCI has
pledged to achieve zero-carbon factories and zero-carbon products
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while Atlas Copco is committing to science-based targets for the reduction of greenhouse gas emissions
in its entire value chain. Tonglit Logistics is part of an ambitious project to create a smart green carbon
neutral logistics park. Standard Chartered is providing finance while the Renewables Consulting Group and
TUV Rheinland provide, respectively, valuable consulting and verification services to help their clients to
transition to net zero. Additionally, the German Institute Taipei and French Office in Taipei also contributed
to the report with national policies and strategies of reaching net zero targets.

Together with more investments in renewable energy, energy storage, grid infrastructure and building
insulation to reduce carbon emissions, adopting these solutions will help Taiwan to make the transition
to net zero more smoothly and rapidly, especially if done in partnership with the ECCT and our members.
Together we can speed up Taiwan's transformation to a net zero economy and be an example for the world.

H. Henry Chang
Chairman
European Chamber of Commerce Taiwan
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Foreword

Lee Shun-Chin
Chairman

CPC Corporation,

Taiwan

Towards Net Zero and
Sustainability

With the escalation of global warming and the intensification of climate
change, reaching net zero carbon emissions in 2050 has become a
global consensus. Energy companies around the world are planning to
restructure and transform, and CPC can't keep out of the affair.

In 2021, CPC established the Climate Change Response Team to
conduct the company's energy transition plan. Under the "Pathway to
Net-Zero Emissions in 2050" framework laid out by the government, CPC
is working to comprehensively implement net zero policies, including
"High-value Petrochemical”, "Low-Carbon Emission” and "Lean-
Renewable Energy”, which are applied to imports, refining, and sales.

In terms of "High-value Petrochemical”, CPC is developing gradual
crude-oil-to-chemicals (COTC) products by boosting the ratio of crude
oil to chemicals and improving their value, focusing on the development
of basic materials. Another strategy is improvement in sales. CPC's
smart & green e-stations will play host to solar power and hydrogen fuel
cells, all managed through the cloud. Furthermore, hydrogen energy will
also be adopted in the future.

On the "Low-Carbon Emission” aspect, CPC currently emits 7.11 million
tonnes of carbon per year, which is a 38.6% reduction compared to 2005,
and has further set the mid-term goal of reaching a 49.5% reduction by
2030. The company will continue to adjust its strategies so as to reach
the long-term goal of net zero emissions by 2050. Meanwhile, it is also
adopting carbon capture, utilization, and storage (CCUS) technologies,
developing the catalysts which are crucial to carbon capture and
utilization. Carbon captured at the refineries will be converted to
methanol, effectively reducing carbon emissions. Additionally, CPC
has procured five tankers of carbon-neutral liquid natural gas (LNG),
employing a model that will continue to be used to support restoration
and environmental restoration programs around the world.

For "Lean-Renewable Energy”, CPC is developing geothermal generation
and will also evaluate plans for the Hydrogen Energy Supply Chain
Project (HESC). On the sales front, four smart & green demo e-stations
have been built that combine energy generation, energy storage, and
energy utilization. The first carbon-neutral gas station has officially
been put into service at Qianfeng Station, Tainan.

CPC has long been committed to ESG and the pursuit of sustainable
development. Confronted with the trend towards net zero, CPC
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understands that this is a "Transform or Die" situation and believes that through these three strategic avenues,
the company will be able to realize its vision of a new CPC, a Clean Power Company that is a new driving force for
sustainable development in Taiwan.

gfze,/ }»&m&zil\)

Lee Shun-chin
Chairman

CPC Corporation, Taiwan
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Foreword

Wang Mei-hua

Minister
Ministry of Economic
Affairs

The European Union has played a pioneering role in net zero transition.
It is committed earlier than other major economies to becoming Climate
Neutral in 2050. The EU has also proposed the "European Green Deal,’
setting out regulatory regime, policy framework and pathways necessary
to the pursuit of net zero. Its approaches have become the benchmark
for other countries. Low-carbon solutions and technologies developed by
European businesses are also leading in the world, making them important
partners for many countries, including Taiwan, in their own implementation
of net zero transition.

The ECCT has long been dedicated to environmental protection and
sustainability in Taiwan. In 2012, it launched the Low Carbon Initiative
(LCI), with a focus on 7 core areas, including green energy, green finance,
power efficiency, green transportation, smart cities, smart manufacturing,
and circular economy. The ECCT has worked closely with Taiwanese
businesses and government agencies, sharing Europe's best low-
carbon solutions and regulations, enhancing awareness of sustainable
development in Taiwan, and facilitating carbon reduction in both the public
and private sectors.

In response to global net zero trends, the Taiwan government published
"Taiwan's Pathway to Net-Zero Emissions in 2050" in March 2022. The
blueprint outlines 12 key strategies such as wind power, solar photovoltaic,
hydrogen power, innovative energy, power systems and energy storage,
energy conservation, and carbon capture, utilization and storage.

Taiwan takes pride in its thriving semiconductor and ICT industries as well
as robust technology and comprehensive supply chains in conventional
industries. As the EU leads the world in creating net zero transition legal
framework and leading edge solutions in renewable energy and hydrogen, |
hope Taiwan and the EU can join forces together in developing low carbon
technologies and commercial application towards the goal of net zero
emissions on the globe.

fo k-

Wang Mei-hua
Minister
Ministry of Economic Affairs
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One of the first events | joined as Head of the European Economic and
Trade Office (EETO) in Taiwan was the European Union Climate Action
Week in 2019. Now | am pleased to demonstrate, once again, the European
Union's commitment to climate issues in Taiwan.

The scale and severity of the climate challenges we face are clear. The
adverse effects of climate change are felt around the world and threaten
our planet and its people. Taiwan is no exception. As an island, Taiwan is
especially vulnerable to the storms and floods that are becoming more
severe as the climate changes.

The aim of the European Green Deal, presented by the European
Commission in December 2019, is to overcome these challenges by
transforming the European Union (EU) into a modern, resource-efficient
and competitive climate-neutral economy by 2050. Achieving climate
neutrality will not only secure a healthy planet for generations to come but
will also help improve people’s well-being today.

Filip Grzegorzewski Over the last thirty years, the EU has been at the front line of the global

fight against climate change. It has led the way by investing in realistic

technological solutions, empowering citizens and aligning action in key

Economic and Trade areas such as industrial policy, finance and research, whilst ensuring social
. fairness. All sectors of society and the economy will play a role — from the

Office : - o )

power sector to industry, mobility, buildings, agriculture and forestry.

Head of the European

Despite not being a signatory to the Paris Agreement, Taiwan has
persistently indicated that it would abide by its international obligations to
reduce carbon emissions. | particularly welcome Taiwan's commitment to
achieve net zero emissions by 2050. Climate change is a global threat and
can only be overcome by a global response.

This is why the EU actively supports its international partners in climate
action and why | am pleased to present the report "CPC — ECCT 2022 Net
Zero Report ". The transition to a climate-neutral society is both an urgent
challenge and an opportunity to build a better future for all. Together, we
are able to showcase European low-carbon best practices and solutions
across a wide range of industries and sectors to help Taiwan reduce its
carbon emissions.

The launch of this report on the first day of the 2022 EU Climate Action
Week symbolises our common efforts to advocate for a greener world.
The strategies and initiatives shared in this report are merely the start of a
sustainable future. | hope reading this will inspire new ways for us to work
together toward our joint goal of achieving net zero by 2050.

It is high time to act and this joint initiative is part of the very necessary
contribution to this action. The choices we make today will define our
future. The road ahead is full of challenges but even greater opportunities.
Working hard to find new ways to win this collective challenge and allow
our children to enjoy a decent human life on a peaceful planet is not an
idealistic or naive pursuit. It is about staying true to our values, listening to
science, strengthening our economies, and building a better future.

Filip Grzegorzewski
Head of the European Economic and Trade Office
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Preface

Dr. Niven Huang

Managing Director
KPMG Sustainability
Consulting

Net zero initiatives in developed countries have driven systemic
industry transformation, encompassing renewable energy, low-carbon
vehicles such as electric and hydrogen fueled vehicles, circular
construction, low-carbon manufacturing, as well as smart information
and communication technologies. As a result of emerging technology
and solutions, market and policy dynamics, and changes in consumer
behavior, the world is poised to enter a rapidly evolving net-zero
transformation. To take part in this change, companies need not only to
understand the importance of net-zero to their organizations, but also
to plan net zero trends holistically and meticulously.

Throughout the International Energy Agency (IEA) Net Zero report,
hydrogen energy occupies a significant role in global technological
concerns and national strategies, emerging as a sought-after
technology option for all sectors. Because of its zero-carbon molecular
characteristics, high calorific value and fast combustion properties,
hydrogen is currently regarded as the optimal solution to replace
traditional fossil fuels according to international technological
assessments.

Many challenges remain in the application of hydrogen energy. Above
all, hydrogen generation and storage requires the conversion of energy
from fossil fuels or renewable sources, and is essentially an "energy
carrier". Meanwhile, the nature of hydrogen poses particular challenges
in terms of transportation and storage. Therefore, the development
of hydrogen energy application necessitates overcoming bottlenecks
in terms of availability, transportation and storage, and energy costs.
We are fortunate to have invited the European Chamber of Commerce
Taiwan Low Carbon Initiative (ECCT LCI) partners to share their insights
on the use and development of net-zero carbon emissions and hydrogen
energy, from global initiatives, national policies to corporate initiatives.

Following the "The Path to Industrial Energy Efficiency in Taiwan -
Partnering with the EU" and "Energy for the Next Generation — Shaping
Taiwan's Energy Transition Net Zero by 2050- 2050" reports prepared
in collaboration with the ECCT LCI in 2015 and 2018 respectively,
we at KPMG are honored to partner again with ECCT LCI this year
to prepare the "Net Zero by 2050- 2050 Best Practices Report". This
report aims to call on the Taiwanese government and companies to
invest more actively in forward-looking technologies such as hydrogen
energy, carbon sequestration, carbon capture, utilization and storage
(CCUS), hydrogen-fueled vehicles, and floating wind turbines through
policy development and funding programs to support the national
and corporate drive for a net-zero emissions pipeline. In addition, we
have observed that the global financial industry has proposed net-
zero transformation financial initiatives in response to policy, capital,
and emerging market opportunities, particularly in hydrogen energy,
battery storage, smart grid, and energy-saving technologies, which have
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attracted multi-billion dollar capital investments. We hope that through this report's illustrations, governments and
companies alike may adopt a more diversified perspective and work together to create cross-border and cross-
domain partnerships to move toward a net-zero carbon emission future in 2050.

Dr. Niven Huang
Managing Director
KPMG Sustainability Consulting
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Chapter.1

International Net Zero Carbon

Emission Developments and
Responses

Net-zero Carbon Emission
Trends Approaching

The issue of climate change was first introduced at
the Earth Summit in Brazil in 1992, and since then,
the United Nations Framework Convention on Climate
Change (UNFCCC) has been taken as the basis for the
annual convening of the United Nations Conference of
the Parties (COP). Since the third annual Conference
of the Parties (COP3) held in Kyoto, Japan in 1997, which
set an essential milestone for greenhouse gas reduction,
the United Nations Intergovernmental Panel on Climate
Change (IPCC) released its fourth assessment report
in 2007, which explicitly pointed out that artificial
greenhouse gas emissions are the leading cause of
global average temperature increase, while scientific
evidence also indicates that the negative impacts of
global warming could adversely affect the impoverished
population; and modelled reduction targets and relative
economic impacts, and proposed adaptation and
mitigation options.

After the establishment of man-made causes of
greenhouse gas emissions and global temperature
rise, the Kyoto Protocol has been the central axis
of refinement in subsequent UN Conferences of the
Parties, and finally reached a breakthrough at the 21st

KPMG

Conference of the Parties (COP21) in 2015, after political
wrangling and tug-of-war among many countries. As
a result, the conference adopted the Paris Agreement,
agreeing to control global warming to within 2 degrees
Celsius, and aiming for a carbon reduction plan within 1.5
degrees Celsius of the pre-industrial average, in the hope
of jointly halting the global warming trend. In addition,
the agreement also specifies that global greenhouse gas
emissions must be reduced by 45% by 2030 and reach
net zero emissions by 2050.

Following the IPCC's 1.5°C special edition report released
simultaneously in 2018, the global climate goal was
further set to limit warming to 1.5°C. In addition, the
concept of Net Zero Emissions (Net Zero Emissions)
was mentioned in the report, which also promotes the
global net zero race from countries to corporations.
In this edition of the report, the IPCC provides a clear
definition of the standard Net zero CO, emissions, also
known as Carbon Neutrality. Net Zero Emissions, on
the other hand, covers the existing seven categories of
greenhouse gases, and its scope of reduction is more
extensive, as detailed in the list below.
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Definition Greenhouse gas reduction scope

IPCC defines net-zero CO, emissions as being
achieved when human-induced CO, emissions are
balanced in the atmosphere through human-induced
CO, removal over a specified period of time, also
known as Carbon Neutrality.

Net zero CO,
emissions

Applicable only to carbon dioxide in greenhouse
gases.

Covering 7 significant categories of greenhouse
Net zero emissions are achieved when global gases including carbon dioxide (CO,), nitrous oxide
anthropogenic greenhouse gas emissions and  (N,0), methane (CH,), hydrofluorocarbons (HFCs),
removals balance each other in the atmosphere. perfluorocarbons (PFCs), sulfur hexafluoride (SF6),
and nitrogen trifluoride (NF5).

Net Zero
Emissions

| The Green Swan strikes a net zero wake up call for climate emergencies

With global temperatures continuing to rise, extreme climate events have been occurring in recent years. The Bank
for International Settlements (BIS) released "The Green Swan Report,’ pointing out that climate shocks will create the
subsequent systemic financial risk. According to Munich Re, the world's largest reinsurer, global losses from natural
disasters in 2021 will reach US$120 billion, second only to the US$146 billion recorded in 2017, with nearly 10,000
people killed by natural catastrophes in that year, comparable to the figure for 2020. When uninsured losses are also
included, the total disaster damage amounted to US$280 billion, the fourth highest in history. In the face of the extreme
global climate green swan event, not only will it cause a large number of casualties and species extinction, but it will
also test the response of enterprises in the face of climate risks. For this reason, the annual UNFCCC Conference of the
Parties will continue to play an essential role in promoting policies and indicators to achieve net zero emissions.



Net Zero by 2050 | Best Practices Report

International Policy
Approaches to Net Zero
Carbon Emissions

I COP26 Meeting Resolutions and Implications

In November 2021, leaders at the 26th United Nations Climate Change Conference (COP 26) reached
several resolutions, including the adoption of Article 6 of the Paris Agreement, which lays the foundation for
future international carbon trading, and the Glasgow Climate Convention, signed by nearly 200 countries,
which for the first time includes the "phasing out of fossil fuels” in the text of the resolution, signaling
the imminent end of the coal era. It also requires countries to review the strength of their 2030 Nationally
Determined Contributions (NDC) targets and to submit long-term low-carbon development strategies for
2050 by COP 27. The following table shows the net-zero carbon emissions-related treaties/commitments
signed by countries and corporations at COP26.

Paris Agreement Handbook

Glasgow Climate Convention

Global Methane Pledge
Global Coal to Clean Power
Transition Statement

Statement on International
Public Support for the Clean
Energy Transition

U.S.-China Glasgow Joint
Declaration on Enhanced Climate
Action in the 21st Century

Glasgow Financial Alliance for
Net Zero

Glasgow Leaders' Declaration on
Forest and Land Use

The adoption of Article 6 of the Paris Agreement, which lays the foundation for future
international carbon trading, resolves that future carbon trading will not be double-counted and
that only Certified Emission Reductions (CERs) certified after 2013 will continue to be used.

- Phasing out "coal-fired power generation without carbon capture”

- Phasing out "inefficient fossil fuel subsidies”

- Request countries to review the strength of the 2030 Nationally Determined Contributions
(NDC) target and submit a long-term low-carbon development strategy for 2050 by the 27th
UN Climate Change Conference (COP 27)

- Developed countries have failed to meet their 10-year pledge to provide $100 billion per year
to help vulnerable countries, and therefore urge developed countries to pay their arrears by
2025 and until 2025 to help developing countries address climate change

- Calls for rapid ramp-up of clean power systems and energy

105 countries sign Global Methane Pledge to reduce current methane emissions by 30% by
2030. However, China, Russia, India, and Iran have not joined in.

46 countries (including the world's top 10 coal burning countries, such as South Korea,
Indonesia, Vietnam, and Poland, among others) signed the agreement, including the following
four terms: expanding the deployment of clean energy generation, phasing out coal-fired power
generation, stopping the construction of new coal-fired power plants, and ensuring a just
transition.

25 countries (including the UK, US, Germany, and France) signed a pledge to stop overseas fossil
fuel investments by 2022.

In the 2020s, a clear framework and environmental standards will be established to manage
greenhouse gases, strengthen clean energy transformation, promote industrial decarbonization
and electrification, eliminate illegal deforestation, develop a circular economy such as green
design and sustainable resources, reduce methane and carbon dioxide emissions, and exchange
information and solutions to their respective emission reduction plans. For example, the US
has pledged to achieve 100 percent carbon-free electricity by 2035, while China has said it will
gradually reduce its coal use in the 15th Five-Year Plan (the 15th five-year plan, 2026-2030).

The Glasgow financial alliance for net zero (GFANZ), representing 450 financial institutions with
$130 trillion in assets, has signed on to sustainable finance principles to help move towards
global net zero emissions.

Over 100 global leaders have pledged to end deforestation and land loss by 2030, and to raise
nearly £14 billion ($5.2 trillion) in public and private funding to address the issues.
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Treaties/commitments Description

Leaders from more than 40 countries (more than 70% of the world's economies) signed on to the
initiative, with signatories agreeing to prioritize five sectors - steel, road transport, agriculture,
(] EXT TR CEVGO TGN WAL GG ERM  hydrogen and electricity - to coordinate and develop global standards and policies to drive up
capacity and down prices, to make green energy an affordable, accessible and attractive option
by 2030, and to create 20 million new jobs.

Zero Carbon Vehicle Eleven car manufacturers, including Ford, General Motors, Jaguar Land Rover, Mercedes-Benz,
Commitment and Volvo, have committed to selling all new zero-carbon vehicles in major markets by 2035,
Green Shipping Commitment meaning that electric vehicles will become mainstream in the future.

200 companies have pledged to scale and commercialize zero-carbon ships and fuels by 2030,
Zero Carbon Vehicle and another 22 countries have signed the Clydebank Declaration, which plans to establish six

Commitment green routes by 2025, with ships sailing on low or zero-carbon fuels on routes across Asia to the
US, Saudi Arabia to China and India, and hopefully more routes after 2030.

In summary, COP26 not only formally announced the end of the fuel-fired era and laid the foundation for future
international carbon trading, but also reached unprecedented progress on methane, forestry, energy, transportation, and
climate finance issues that countries and companies must face on the path to net zero, with a global consensus of 1.5
degrees Celsius. As a result, it is expected that more countries will set more ambitious carbon reduction targets and
adopt stricter regulations to accelerate energy transformation, impose carbon taxes, and encourage the electrification
of transportation. At the same time, many companies will review their business strategies as soon as possible in
2020, especially in the five sectors mentioned in the Glasgow Breakthrough Agenda: steel, road transport, agriculture,
hydrogen and electricity, which will lead to a rapid growth of global green financial investments in line with the global
standards that the Glasgow Breakthrough Agenda will coordinate.

Description of the Current Status of the Declaration of Net Zero Carbon Emission
in Each Country

As of June 2022, 129 out of the world's 198 countries, accounting for 90% of global GDP and covering 88% of total
greenhouse gas emissions, have committed to net zero emissions, with 21 countries (such as the UK, EU, Canada,

Japan, and Korea, among others) legislating net zero emissions (Source: NET ZERO TRACKER, retrieved from: https://
zerotracker.net/, 2022). The carbon emission reduction targets by country / region are shown in the table below.

68% reduction in 2030 compared to 1990, net zero carbon emissions by 2050
55% reduction in 2030 compared to 1990, carbon neutral by 2050
50%~52% reduction in 2030 compared to 2005, net zero carbon emissions by 2050
Canada 40-45% reduction in 2030 compared to 2005, net zero carbon emissions by 2050
China Carbon emissions reach spike in 2030, carbon neutral by 2060
NETED] 46% reduction in 2030 compared to 2013, net zero carbon emissions by 2050
South Korea 40% reduction in 2030 compared to 2017, net zero carbon emissions by 2050
26%-28% reduction in 2030 compared to 2005, net zero carbon emissions by 2050

45% reduction in carbon intensity by 2030, net zero carbon emissions by 2070
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The following section provides further insight into
the national policies and guidelines of the key
countries, the United Kingdom, the European Union,
and the United States, to provide readers with a
complete picture of net-zero development.

e UK - The world's first country to include
greenhouse gas emissions reduction in its
legislation

In 2008, the United Kingdom announced the
Climate Change Act (CCA), establishing that by
2030 and 2050, greenhouse gas emissions in the
United Kingdom should be reduced by 34% and
80%, respectively, and the competent authority
- the Department of Energy and Climate Change
(DECC), establishing a cap on greenhouse gas
emissions. The UK also set up an independent
Climate Change Committee (CCC), a think tank
of academics and experts with backgrounds in
energy, economics or technology, to advise officials
on policy decisions. 2019 saw the organisation
go further and announce that the UK will achieve
net zero emissions by 2050, followed in 2020
by the Prime Minister's announcement of the
Green Industrial Revolution, a 10-point plan that
includes renewable energy, financial development
and carbon sequestration technologies, and a
strengthened effort to reduce greenhouse gas
emissions by 68% by 2030 and to reach net zero by
2050, in the hope of playing a leading role in global
change and developing important innovations
through this policy. As host of the 26th Conference
of the Parties (COP26), the UK also announced the
establishment of the world's first net-zero financial
center to support net-zero development through
the power of finance.

® European Union - Aiming to become the world's
first climate-neutral continent by 2050

The European Commission has launched the
European Green Deal since the end of 2019, which
includes a roadmap of 50 policies to be launched
over the next three years, to promote sustainable
economic development in the EU, turn climate
and environmental challenges into opportunities
in all policy areas, and achieving justice and
inclusiveness during the overall transition. The
European Commission set a medium-term goal
to reduce greenhouse gas emissions by 55% by
2030, and aims to be the world’s first climate-
neutral continent by 2050. In 2021, in order to
achieve its goal of reducing greenhouse gas

emissions by 55% by 2030, the EU proposed the
"Fit for 55 package," a total of 12 policy measures,
including the expansion of the EU Emissions
Trading System (ETS), the improvement of the EU
Carbon Border Adjustment Mechanism (CBAM),
banning the sale of fuel cars by 2035, increasing
the proportion of renewable energy to 40% by
2030, phasing out tax exemptions for fossil fuels
in the aviation and shipping sectors, developing
natural carbon sinks, and implementing a just
transition as well as establishing the Social
Climate Fund (SCF). The most significant policy
that is expected to affect Taiwanese companies is
the CBAM, which is expected to be implemented
on a trial basis in 2023 and will be implemented in
2026 for high carbon emission products such as
cement, electricity, fertilizers, and other products.
In addition, if a product is to be imported into
the EU, a carbon quota must be purchased in
order to sell it to the European market. This Act
has further created the urgency of establishing a
carbon trading system in Taiwan. The main factor
is that importers can claim that their products
have already paid carbon taxes or fees in their
countries of origin, which can be credited against
the number of CBAM certificates they need to
purchase, showing that the issue of climate
change has expanded beyond environmental
issues to international economic and trade
issues, which is relevant to the competitiveness
of Taiwan's export industry.

e US - Largest Climate Change Investment in
History

The US climate change efforts began during
Obama’'s term with the Climate Action Plan,
which includes measures to reduce greenhouse
gas emissions by 30 percent by 2030, as well
as to control methane emissions and improve
fuel efficiency standards for vehicles, based on
a 2005 baseline. Nevertheless, after the Trump
administration the "America First Energy Plan” was
adopted to accelerate the development of the fossil
fuel industry, and even withdraw from the Paris
Agreement. After the new President Biden assumed
office in 2021, in addition to returning to the Paris
Agreement, he also announced a 50% to 52%
reduction in US greenhouse gas emissions by 2030
and a net-zero climate goal by 2050. Its climate-
related policies include the $1 trillion Infrastructure
Investment and Jobs Act, which drives the
decarbonization of US manufacturing industries
and promotes the development of renewable
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energy industries and green jobs. Immediately
following the release of the Build Back Better
Act, the US announced the outline of the Build
Back Better Act, which includes issues such
as climate change, preschool education, and
Medicaid. The Act provides tax credits to reduce
the cost of clean energy and electrification
for middle-class households, ensure the
development of clean energy technologies and
decarbonization of the US manufacturing sector,
create green jobs, and maintain environmental
justice. 40% of the proceeds will be redirected to
building disadvantaged communities, investing
in coastal restoration, forest management and
soil conservation, and other related natural
solutions.

Taiwan's Relevant Regulations and
Acts in Response

In March 2022, Taiwan officially announced the
"Taiwan 2050 Net Zero Emissions Roadmap,’
which provides an action pathway to net zero
emissions by 2050 and is jointly promoted by the
National Development Council, Environmental
Protection Administration, Ministry of Science
and Technology, Ministry of Economic Affairs,
Ministry of Transportation, and Ministry of Interior
jointly promoting four transformation strategies
(energy transformation, industry transformation,
life transformation and social transformation) and
two governance foundations (technology research
and development and climate governance) to
lead Taiwan's net zero transformation by 2050.
Among them, strengthening the legal basis of
climate change, whether it is the amendment of
the greenhouse gas reduction and management
legislation, the implementation of the carbon
pricing policy, or the promotion of green financial
policies have all received public attention,
among which the policies of the Environmental
Protection Agency and the Ministry of Economic
Affairs have received much attention.

e 1. EPA's Policy in Response to Taiwan's Net
Zero Transformation

In Taiwan's past to promote low-carbon
transformation and greenhouse gas reduction,
"Greenhouse Gas Reduction and Management
Act" was an essential source of legal basis.
Moreover, at that time it was in accordance with
the Paris Agreement, not to exceed 2°C temperature

rise at the end of this Century as a planned result,
so in the process of 2050 net-zero transition, our
country also referred to the international control of
1.5° C as the goal, initiating the "Greenhouse Gas
Reduction and Management Act” amendments in
2022, revised to "Climate Change Response Act,’
and explicitly amended the national long-term
reduction target to 2050 net-zero greenhouse gas
emissions.

Before setting a clear greenhouse gas reduction
target, the most important thing is the inventory of
greenhouse gas emissions data, without accurate
data, it would be challenging to set an effective
reduction target. Recently, the FSC officially
launched the "sustainable development roadmap
for listed companies” in March, requiring all listed
companies to complete greenhouse gas inventory
by 2027 and greenhouse gas data verification
by 2029 at the latest, and to carry out gradual
policy promotion in accordance with the industry
and capital amount. Furthermore, in response
to the needs of a large number of enterprises to
conduct carbon inventories, the Environmental
Protection Agency has released a new version
of the greenhouse gas inventory guidelines in
May 2022, in addition to the existing temperature
control law announced that the inventory should
be registered significant sources of emissions,
for the demand for carbon inventories of small
and medium-sized enterprises also proposed
guidelines for inventory operations to provide
the basis for the net-zero transformation of the
industry.

In the process of net-zero transformation,
carbon pricing is regarded internationally as an
indispensable policy tool for greenhouse gas
emission reduction, and with the announcement
of the Carbon Boundary Adjustment Mechanism
(CBAM) in the EU, the international community
has accelerated the importance of carbon pricing.
On the other hand, if our country does not have
carbon pricing-related policies, the future export
of products to the EU, will also be required to
pay carbon tariffs required by the exporting
country, may make the export of goods to reduce
competitiveness, therefore, in the "Greenhouse
Gas Reduction and Management Act” in the
revision of the law, but also the carbon pricing
as one of the critical points of the amendment.
Therefore, the planning of the carbon pricing
system is also divided into two directions:
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(1) Carbon fees

The targets of these fees will be promoted
in stages by different emission source types
and national GHG control targets. In addition,
it is planned to allocate funds exclusively for
greenhouse gas reduction, development of low-
carbon, negative emission technologies, among
others. Pricing will consider the industry's
competitiveness to determine the appropriate
rate, which will also encourage carbon fee
targets to put forward their own reduction plans,
set reduction targets in line with the national
carbon reduction path, and after approval will
be applicable to preferential rates. However,
the applicable carbon fee rate has not yet been
agreed, pending subsequent amendments to the
law to carry out appropriate carbon price rate
planning.

(2) Establishment of carbon trading system

At this stage, in order to promote the development
of carbon trading, the government continues to
encourage enterprises to reduce their emissions
and provide them with reduction credits
voluntarily, and set up a trading platform for
those who have the responsibility or demand
for reduction. The initial stage of development
will not be promoted in the form of financial
commodities. In the future, we will also study
the possibility of joint carbon reduction through
international cooperation in accordance with
the Paris Agreement international cooperation
mechanism, and introduce it promptly to develop
the carbon trading market gradually.

® 2. The Ministry of Economic Affairs policy in
response to Taiwan's net zero transformation

The Ministry of Economic Affairs (MOEA) promotes
net zero transformation through three main
transformation strategies: net zero energy
transformation, net zero industrial transformation,
and social equity transformation. In terms of
net-zero energy transformation, the current goal
is to promote renewable energy, increase the
proportion of gas-fired power generation, and
reduce the use of coal-fired power generation, and
to develop carbon-free energy and power systems
further, maximize the use of renewable energy,
and actively develop hydrogen energy and carbon
capture and storage technologies as the long-
term development direction. In terms of industrial
transformation, industrial carbon reduction will be

promoted utilizing equipment replacement, low-
carbon fuel conversion, and intelligent energy-
saving management. As a result, we hope to
achieve a net-zero vision of industrial circular
economy and the adoption of carbon-free fuels. In
the process of net-zero transformation, different
stakeholders will be affected. Furthermore, the
Ministry of Economic Affairs plans to promote
socially equitable transformation by analyzing the
affected parties in advance, developing support
mechanisms for assistance and protection,
communicating possible misunderstandings, and
building awareness.

In terms of the legal basis for climate change, the
Ministry of Economic Affairs (MOEA) continues
to improve the energy demand management
and green energy development environment
by promoting the amendment of the Energy
Administration Act, the Renewable Energy
Development Act and the Electricity Act, the
critical points of which are listed below:

(1) Energy Administration Act

In addition to the existing control measures for
energy saving requirements for large energy
users and energy efficiency management of
electricity appliances, the Act will also assist local
governments and other organizations to improve
the planning of energy management measures
and efficiency analysis by mandating the
energy supply industry to disclose energy sales
statistics, and by raising penalties and publishing
the names of violators to encourage compliance
with energy-saving regulations.

(2) Renewable Energy Development Act

To reduce the space limitation of renewable
energy installations and increase the flexibility of
utilization, and to set up different procedures and
adjustment mechanisms for different renewable
energy characteristics in order to speed up
administrative operations, increase the capacity
and expand the installations of renewable energy.

(3) Electricity Act

To clarify the positioning of energy storage facilities,
construct business models for energy storage, such
as capacity market and auxiliary service trading,
enhance incentives for energy storage construction,
and continue to refine application procedures
for renewable energy generation to facilitate the
installation of renewable energy.
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In terms of promoting zero-transformation and
carbon-free fuels, a dedicated hydrogen energy
management law will be enacted to promote the
development of hydrogen energy fuels. For the
time being, the Energy Management Act will be
used as the basis for managing energy products
before enacting a particular law. The Act will
continue to pay attention to the development
of global hydrogen energy technology and
domestic use planning. In addition, it will promote
the enactment of a particular law on hydrogen
energy management, focusing on the application,
change, revocation, and cancellation procedures
for hydrogen energy import, export, production,
and sales, facility installation conditions, safety
requirements, and certification of carbon-free
fuels.

e 3. Proposal on Taiwan 2050 Net Zero Emission
Policy

Taiwan's 2050 net-zero emissions roadmap
currently outlines a vision for a future net-
zero society and sets out strategies to address
critical issues in the transformation process.
However, there are no clear planning goals
and supporting measures for different near-
term time scales, which may leave industries
without a clear direction for implementation
in the net-zero transformation. In addition, it is
challenging to consider the structural problems
between industries and to judge whether
all industries are suitable for the currently
announced roadmaps. Therefore, it is suggested
that multiple communication sessions can be
conducted for different industries, and companies
of different sizes in individual industries and
experts and scholars can discuss together to
develop industry-specific guidelines for net-zero
transformation further, in order to accelerate the
net-zero transformation of the whole industry.

In planning power structure transformation, the
future growth of electricity has been proposed,
and the growth of renewable energy has been
predicted. However, the stability of electricity is
also a significant issue while vigorously promoting
renewable energy development. Because of the
seasonal and time difference of electricity, the
power generation equipment has to be divided
into three categories: baseload, medium load,
and sharp load. Due to the intermittent and non-
baseload nature of renewable energy, if there is

no clear technological research and development
and technological breakthrough to assess the
feasibility of renewable energy as baseload power,
the policy of gradually reducing thermal power
generation and promoting renewable energy
may also be affected, reducing the stability of
power supply. Therefore, it is recommended to
communicate more clearly with the industrial
and commercial sectors on the assessment of
energy storage technology and to work with the
industries to promote renewable energy in order
to gain their confidence in the future stability of
electricity supply.

In the process of zero carbon transformation, it
involves the transformation of technology, society,
economy, politics, and other aspects, and the
fair transformation naturally becomes one of the
keys to promoting the net-zero transformation.
Currently, in the Zero Emission Pathway blueprint,
the social support system for implementing a just
transition and citizen participation is mostly a
governance mechanism for a just transition and
citizen participation, stating that the governance
principles of "balance of policy objectives,
"fairness of social distribution,’ and "inclusiveness
of interests” will be used to promote the transition,
with no apparent response measures and time
frame. It is suggested that further planning
should be made for the fair transition of net zero
promotion, such as reasonable compensation
measures and incentive mechanisms, to avoid
social inequality. Furthermore, in the process
of policy implementation and formulation, the
participation of the disadvantaged groups
should be ensured so that the voices of different
stakeholders can be heard, so that conflicts
can be reduced and a fair and just zero-carbon
transformation can be achieved.
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Taiwan's Policy and Progress in
Promoting the Standards,
Testing and Certification of
Electrical Energy Storage

and Electric Vehicles -

‘ Government policy, net zero standards ‘

he Bureau of Standards, Metrology, and

Inspection, Ministry of Economic Affairs, has
developed and established national standards,
testing capacity and certification schemes for
electrical energy storage and electric vehicles
to ensure that Taiwan's implementation of a net-
zero emission path is safe, fair and internationally
equivalent.

According to Taiwan's 2050 net-zero emissions
pathway and strategy, electrical energy storage
and electric vehicles will be one of the necessary
projects to implement low-carbon energy and
vehicle electrification. The Bureau of Standards,
Metrology, and Inspection (BSMI) of the Ministry
of Economic Affairs (MOEA) has harmonized
the standards of international standards bodies,
such as the International Electrotechnical
Commission (IEC), to ensure that Taiwan's zero-
emission process is safe, fair, and internationally
equivalent, and has established CNS national
standards, localized testing capabilities, and
promoted product certification schemes.

The following describes Taiwan's policy and
progress in promoting standards, testing and
certification of electrical energy storage and
electric vehicle .

Grid-integrated electrical energy
storage system

Due to the growth of the penetration rate of
renewable energy and the impact on the stability
of the power system, the electrical energy storage
system has become one of the solutions to

enhance the proportion of renewable energy and
strengthen the power grid, but because of the
high-density energy of the battery, if the quality
is poor or improper system design, it will lead
to short-circuit, fire and other accidents. BSMI
therefore promoting related standards testing and
certification schemes in electrical energy storage
as the following:

(1) Standards

Important components of grid-integrated
electrical energy storage systems (such as single
cells and battery systems) National Standard
CNS 62619 (Safety requirements for secondary
single cells and battery packs containing alkaline
or other non-acidic electrolytes - Secondary
lithium single cells and battery packs for
industrial applications) and CNS 63056 (Safety
requirements for secondary single cells and
battery packs containing alkaline or other non-
acidic electrolytes - Secondary lithium single cells
and battery packs for energy storage systems)
were published on December 14 and December
7, 2020, respectively, based on the harmonization
of IEC 62619 and IEC 63056. The national
standard CNS 62933-5-2 (Safety requirements
for grid-connected energy storage systems -
electrochemical systems) is expected to be
announced in June 2022, and is harmonized with
IEC 62933-5-2 for adoption as a safety standard
for electrical energy storage systems in Taiwan.

(2) Testing capacity

There are more than 6 testing laboratories
accredited by the Taiwan Accreditation
Foundation (TAF) for components testing of cell
and battery systems. In addition, BSMI plans to
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build a new large scale electrical energy storage
battery testing laboratory in the Hsinchu Science
Park — Tongluo campus with a testing capacity
of 360 kW/360 kWH with special fire controls,
explosion-proof, and test pollution prevention
capabilities, and is expected to provide MW-level
power conditioning system (PCS) in October
2024. In July 2025, we expect to provide electrical
energy storage cabinet (Rack) and in December
2025, we expect to provide battery management
system (BMS) testing services.

(3) Certification schemes

In order to ensure the installation and subsequent
operation safety of the energy storage system,
the project certification management framework
will be introduced, and the relevant inspection
technical specifications and certification system
will be developed in accordance with national and
international standards. Among the important
components of the grid- integrated electrical
energy storage system (such as a single cell,
battery system and home energy storage battery
system) voluntary product certification (VPC)
system, has been announced and implementation
on May 16, 2022. The VPC system for Outdoor
Battery Energy Storage System Site is expected
to be announced and implemented in November
2022.

Electric Vehicles -
Rechargeable Energy Storage
System

Among the net-zero path, electrification of
vehicles is also one of the main ways to reduce
carbon emissions. BSMI is promoting the testing
and certification of electric vehicle battery-related
standards as follows:

(1) Standards

The national standard for electric vehicle
rechargeable energy storage systems, CNS 16160
(Specific Requirements for Electrical Safety and
Rechargeable Energy Storage Systems for Electric
Road Vehicles), was announced on December 24,
2021 and harmonized with UN/ECE Regulation
No. 100, making the standard for electric vehicle
energy storage comprehensive.

(2) Testing capacity
There is one laboratory certified by the TAF. In
addition, BSMI has built a new large-scale battery

safety testing laboratory, which is expected to
provide full-size lithium battery pack testing
service for electric vehicles from January 2025.

(3) Certification scheme

The VPC system for lithium battery packs for
electric vehicles is expected to be announced and
implemented in August 2022.

| Electric Vehicle Supply Equipment

In the wave of electrification of transportation
vehicles, the charging infrastructure is becoming
more and more important. It is estimated that the
number of electric vehicles in Taiwan will reach
at least 164,000 by 2025, and the popularization
of charging stations is one of the main factors for
the success of the electrification of transportation
vehicles, BSMI is promoting the standards,
testing and certification of electric vehicle supply
equipment as follows:

(1) Standards

The national standards for electric vehicle
charging systems include two general safety
requirements (CNS 15511-1, CNS 15511-23
Electric Vehicle Conduction Charging System -
Part 1: General Requirements, Part 23: Electric
Vehicle DC Charging Station + Supplementary
Addendum 1), one communication requirement
(CNS 15511-24 Electric Vehicle Conductive
Charging System - Part 24: Digital Communication
between EV DC Charging Station and EV
Charging Control), Electromagnetic Compatibility
Requirement 1 (CNS 15511-21-2 Conductive
Charging System for Electric Vehicles - Part 21-
2: Requirements for Conductive Connection of
EVs to AC/DC Power Sources) Electromagnetic
compatibility requirements for non-vehicle-
mounted electric vehicle charging systems) and
four plug and socket cable sets (CNS 15700-
1, CNS 15700-2, CNS 15700-3, CNS 15700-3-
1 Power end plugs, power end sockets, vehicle
end plugs and vehicle end sockets - electric
vehicles) Conductive charging - Part 1: General
requirements, Part 2: Scale compatibility and
interchangeability requirements for AC blade
and conductive nozzle accessories, Part 3: Scale
compatibility and interchangeability requirements
for DC and combined AC/DC terminals and
contact conduit type vehicle end couplers, Part
3-1: Vehicle end plugs, vehicle end sockets
and cable sets for DC charging using thermal
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management systems The standards have been
announced from June to December 2021, and are
harmonized with the IEC 61851 and IEC 62196
series of international standards. The standards
include charging interfaces used in Europe, the
United States, and Japan, which can be used
by domestic consumers according to different
vehicle brands. In order to protect the rights
of domestic EV owners, the Tesla Proprietary
Connector (TPC) charging interface will also be
included in the national standard in 2021.

(2) Testing capacity
There are more than 3 laboratories accredited by
the TAF.

(3) Certification scheme
The VPC system for electric vehicle supply

equipment was announced and implemented on
January 13, 2022.
I Conclusion

In order to achieve the goal of net zero emissions,

BSMI has been working on the national standards
for electrical energy storage and electric vehicles,
and has established testing capacities and
certification schemes. The voluntary product
certification (VPC) system for electrical energy
storage systems and power supply equipment for
electrical energy storage and electric vehicles is
expected to be fully announced and implemented
by November of this year (2022). Also, the
ongoing construction of the laboratory for testing
the battery electrical energy storage systems with
special testing equipment and environment is
expected to be completed and services provided
from 2024 onwards. BSMI is committed to
continue to support the national development
strategy and to do a good job in planning and
executing the business related to standards
testing and certification.

Vision of the new construction of safety testing laboratory of battery electrical energy storage (Hsinchu Science
and Technology Park - Tongluo campus Testing service is scheduled to be available in January 2025)
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Taiwan Headed for
2050 Net Zero Transition

’ 2050 net zero emissions, hydrogen energy, energy efficiency ‘

In response to the global trend of net-zero emissions, Taiwan is maximizing renewable energy development
and expanding the development potential and technology application of hydrogen energy through a "low-
carbon-zero-carbon” and "energy-industry” net-zero transition framework, creating a carbon-free energy
environment, improving energy efficiency in industry and manufacturing, strengthening industrial power
saving measures, accelerating the comprehensive low-carbon transition of industry, and jointly helping the
energy industry move toward the goal of net-zero transition.

I Background

In 1992, the United Nations ratified the "United Nations Framework Convention on Climate Change”, which
aroused global attention to carbon reduction. Following the evolution of international conventions such
as the Kyoto Protocol and the Paris Agreement, carbon reduction has become an inevitable responsibility
of all countries. Since the G7 climate leaders meeting in early 2021, the pursuit of net zero emissions has
become a common global goal and trend.

In response to the global trend of carbon reduction, countries have declared their net zero emission targets,
and as of June 13, 2022, 132 countries, Taiwan and the European Union have declared their net zero emission
targets. In addition to carbon reduction, each country's net-zero transition plan also regards net-zero as a new
growth engine for the country's future economy, for example, the UK regards net-zero transformation as a
"green industrial revolution” and Japan has formulated a "2050 carbon neutral growth strategy”.

I Taiwan 2050 Net Zero Transition Promotion Approach

On March 30, 2022, Taiwan
officially announced the "2050

Net Zero Emissions Roadmap”, Taiwan’s 2050 Net-zero transi

which aims to combine the

efforts of all sectors to make ~BESERE 4 strategies + 2 foundations

the net zero transition a new for |

driving force for Taiwan's A

development, and to establish Energy Industrial Lifestyle Social

two foundational environments transition transition transition transition

for technology research and
development and climate laws,
and to promote four major |IREEUEEEES
transition strategies for energy, in
industry, life, and society, to goverhance
gradually realize a net zero
emissions sustainable society Figure 1: Taiwan's Net-Zero Transformation Promotion Approach

in 2050. (Source: Taiwan 2050 Zero Emission Roadmap and Strategy Overview)

Technology R&D Climate legislation

o technology 3 on and policy
1 technology carbon pricing and green finance
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According to the EPA's 2021 National Greenhouse Gas Emissions Inventory Report, the energy and industry
sectors are the main emitters. In order to move toward net zero emissions, Taiwan will adopt a 2x2 net zero
transition framework of "low-carbon-zero carbon” and "energy-industry” to first achieve low carbon and then
move toward zero carbon.

In the energy sector, in the short and medium term, priority will be given to developing solar power and wind
power generation with matured technologies, while increasing natural gas and reducing coal combustion, and
in the long term, maximizing renewable energy development and provided incentives to foster forward-looking
energy like as geothermal, biomass and ocean energy with localized advantages. In the industrial sector,
according to the different industries, through the strategy of "leading small industries with large ones ", we
promote "carbon reduction through counseling” first, and then "industrial transition”. We hope to build a zero-
carbon energy system through the energy supply side, and to promote industries to improve energy efficiency
through the energy demand side, to gradually move toward the goal of net-zero transition.

Energy Create carbon free energy

O Increase RE O Maximize RE
O Increase Natural O Carbon free thermal
Gas/Reduce Coal power: hydrogen -
gas+CCS

1T

O Fuel switching(Oil to Gas) O Low carbon processes(ex.
Hydrogenironmaking)

O Carbon free fuel
O Circular economy
O CCUS

O Increase energy efficiency

Industry

Low Carbon - Zero Carbon:
Expanding the Potential of Hydrogen Energy Development

As countries regard hydrogen energy as the future technology for carbon reduction, Germany and the
European Union, for example, are using off-shore wind power to produce green hydrogen from surplus
electrolytic water for mobile vehicles such as hydrogen-powered vehicles, and are developing technologies
for transporting, storing and distributing hydrogen mixed with natural gas pipelines as fuel. Japan, South
Korea, China and other countries are aiming to develop mobile vehicles such as hydrogen vehicles and import
hydrogen from Australia and other countries to increase the supply of hydrogen.

In Taiwan, hydrogen energy is a key technology on the 2050 Net Zero Roadmap, not only to provide carbon-
free electricity (9-12% of electricity supply), but also to play an important role in reducing carbon emissions by
replacing fossil fuels or raw materials for manufacturing industries. The Ministry of Economic Affairs (MOEA)
has established the "Hydrogen Energy Promotion Team” to discuss the short-, medium-, and long-term issues
and promotion strategies for hydrogen energy supply, application, and transmission and storage, and to
initiate cooperation and dialogue with major hydrogen energy producing countries.
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(1) Development of hydrogen energy supply
sources

Considering that domestic renewable energy will
be prioritized to meet the demand for electricity
load and green electricity users, there is no excess
renewable energy for the production of hydrogen
yet. Therefore, in the short term, it is necessary to
rely on the production of hydrogen from natural gas
through steam reforming and the use of industrial
hydrogen by-products, and to assess the feasibility
of importing hydrogen through cooperation with
foreign countries in order to meet the demand
of hydrogen in Taiwan; in the long term, we will
continue to pay attention to the development of
hydrogen production technology in major hydrogen
exporting countries (such as Australia) to ensure
the supply of hydrogen as early as possible, and
gradually expand the production of hydrogen from
renewable energy as the installation of renewable
energy in Taiwan accelerates.

(2) Development of hydrogen energy application
technology

The development goals include all-hydrogen/
hybrid hydrogen power generation, introducing
hydrogen into the steel production process, and
steel and chemical co-production. In the energy
sector, we are planning to demonstrate hydrogen
blending technology in the existing gas-fired or
coal-fired power generation units of Taipower, and
gradually increase the proportion of hydrogen
blending. In the industrial sector, we are aiming
at carbon neutrality by changing the fuel of
steelmaking blast furnaces from pulverized coal
to hydrogen-containing gas (using hydrogen as an
alternative fuel) to low-carbon blast furnaces, such
as the development of "hydrogen steelmaking” by
CSC to reduce process emissions, and "steel and
chemical co-production” technology to convert
CO or CO, into high-value chemicals by adding
hydrogen, and expanding industrial applications
and timely assessing the feasibility of international
cooperation or direct introduction of related
technologies.

(3) Constructing hydrogen energy transmission
and storage infrastructure

In response to the demand for hydrogen application
infrastructure, CPC utilizes existing natural gas
facilities to assess the location of hydrogen import
and transition storage facilities in the short term
to meet the needs of the industry and power
generation; and in the medium to long term, to

build hydrogen infrastructure to meet the needs of
the hydrogen application fields.

"Energy-Industry":
Improving energy efficiency in
industry and manufacturing

According to the IEA's 2050 Global Energy Sector
Net Zero Emissions Roadmap report, energy
efficiency is the fastest and most cost effective
measure. Considering that energy consumption
in the industrial sector is much higher than
other sectors in Taiwan, the promotion of energy
efficiency in the industrial and manufacturing
sectors is also a priority, with mandatory
regulations and incentive mechanisms as the
direction of promotion.

(1) Regulations

In order to strengthen the 1% annual energy
saving effect of large energy users, according to
the "Energy Users Set Energy Saving Targets and
Implementation Plans”, an energy auditing system
is established annually, and energy saving targets
and implementation plans are set.

The average annual energy saving rate of large
industrial energy users from 2015 to 2020 is
1.76%, which is 0.79 times higher than the average
annual energy saving rate (0.98%) before the
implementation of the aforementioned measures
(2010~2014).

From 2012 to 2016, Taiwan announced energy
efficiency regulations for six major industries:
petrochemical, electronics, steel, cement, textile,
and paper, and gradually strengthened efficiency
management for the above-mentioned industries
in terms of unit product energy consumption
standards or the efficiency of major energy-
consuming equipment.

(2) Incentives

To promote energy efficiency and competitiveness
of enterprises, we promote energy saving
improvement subsidies, introduce professional
technologies for energy technology service
industry, and encourage accelerated replacement
of old equipment and subsidize the purchase
of high-energy-efficient air compressors, fans
and pumps to improve production efficiency
and equipment energy efficiency; we also guide
large users to increase the effectiveness of
energy saving through mechanisms such as
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industrial process improvement, public equipment
replacement, equipment maintenance and repair,
as well as strengthen the energy-saving technical
services for small and medium-sized energy users.

I Conclusion

Faced with net-zero transition in 2050, Taiwan
will maximize renewable energy development
and continue to assess the international supply
of hydrogen and establish an environment for the
development of hydrogen energy in the country,
along with information on the infrastructure
required for the construction of hydrogen energy
applications, international safety standards
and regulations, and continue to refine various
regulations and incentive mechanisms for energy
conservation, and continue to improve energy
efficiency in industry and manufacturing. We will
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guide resources into the net-zero transition of
energy and industry, create a zero-carbon energy
system, accelerate the research and development
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Respond to the Global

Respond to the Global Net Zero Carbon Emissions

Net Zero Carbon Emissions

Science-based Targets:
Raising Our Ambition

’ Energy efficiency, compressed air solution ‘

To help create a more sustainable future, we
are committing to science-based targets for
the reduction of greenhouse gas emissions in our
entire value chain.

our innovations are enabling the transformation.
Our technologies are critical in existing low-
carbon technologies like electric vehicles and
solar power, and they are part of emerging low-
carbon technologies for energy production,
energy storage, smart manufacturing processes,
transportation, and much more.

As a leading and global supplier, we can also make
a big positive impact through our operations,
transportation, product design, and through the
source of energy needed to power our products.
In fact, almost all the greenhouse gas emissions
that we generate, more than 90%, com from when
our products are in use.

To ensure that we fulfill our climate ambitions,
the Group has set two science-based targets to
reduce our greenhouse gas emissions in line with
the Paris agreement.

Atlas Copco

Setting science-based targets means that you
commit to take action in line with the Paris
agreement goal to keep the global temperature
rise to well-below 2 °C, and preferably not higher
than 1.5°C.

Unlike our precious Group climate goals, our
science-based targets are set for the entire value
chain, including the user phase. They are also set
for absolute reductions, not in relation to cost of
sales.

"This signals our commitment to real change. By
raising our ambition, we will challenge ourselves
and help our customers and other business
partners do the same. This will in turn open new
business opportunities, help us attract the talent
we need and establish us as technology drivers.
says Mats Rahmstrom, President and CEO.

The Group's science-based targets are set for
2030, with 2019 as the base year. They have been
vetted and validated by experts at the Science
Based Targets initiative.

Science-based targets are validated by the
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independent organization Science Based Targets initiative, which is backed by UN agencies. WWF and
other climate leaders. The targets are divided in 3 scopes and often cover a company's entire value chain.

Scope 1 focuses on the direct climate impact a company has through its own operations. It can be
emissions generated by company vehicles or during industrial processes, for example.

Scope 2 focuses on indirect emissions coming from the energy needed to power your own operations.
Scope 3 focuses on indirect emissions in up-and downstream activities. It can be emissions coming from
business travel, purchased material and components, transportation, leased assets etc. Scope 3 also

covers emissions from sold products that are in use by customers.

Companies who commit to science-based targets are expected to address all relevant emissions.

Our science-based targets

wvpeseme o
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a6% by 2030
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et

Upstream activities inchuding suppliers
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et
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" Downstream actheties induding products in use

. €O, impact in the value chain .

|l Target 1: Emissions from purchased energy and our own operations

Our first target concerns emissions from our own operations and the energy we purchase(scope 1 and 2).
Here we will reduce our greenhouse emissions in line with the Paris agreement to limit the global temperature
rise to maximum 1.5C (2.7F)

To do this, we have set a goal of reducing emissions generated in these parts of the value chain by 46%
by 2030.

We will mainly focus on:
+ Switching to fossil-free energy in our facilities, and use power from solar, wind, or other fossil-free sources.
+ Using low-emission vehicles in our service fleet and other company cars.

I Target 2: Upstream and downstream activities

Our second target concerns emissions generated outside of our own operations, in up-and downstream
activities (scope 3).

Here we will reduce emissions in line with the Paris agreement to keep global temperature rise at well below
2C (3.6F), as these parts of the value chain are outside of our own control.

To achieve this, we have set a goal to reduce our indirect emissions from up-and downstream activities by
28% by 2030.
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As most of our emissions come from when our products are in use, we will primarily focus on:

« Continuously increasing our products’ energy-efficiency and ensure that they are used and maintained in an
optimal way.

+ Designing our products to be increasingly powered by electricity, instead of by diesel or air for example.

* The biggest reduction would come from our products being powered in the most climate-friendly way. This
will be a challenge but could be achieved by supporting our customers in the shift to fossil-free energy
sources. We could for example collaborate with local energy providers to increase the access to fossil-free
energy in local and global electricity grids.

I Ajoint effort

The baseline for our science-based targets is set to 2019, but both the Vaseline and the targets will be
reviewed at least every five years to make sure that they will be in line with the latest climate science and that
they are relevant to the nature and size of our operations.

"It is important to note that we commit to finding ways to reduce our emissions in absolute terms, regardless
of how much we sell our grow!” says Sofia Svingby, VP Sustainability for the Group.

"Achieving these targets will be a joint effort that involves all parts of the Group. Our two scientific-based
targets are consolidated and based on each Business Area's and division's individual climate ambitions and
performance. This means that each entity must take ownership and do what it takes to make the changes
and improvements needed, says Mats Rahmstrom.

"Playing a leading role in the transformation to a low-carbon society in fully in line with our company purpose.
It is our innovation power and industrial ideas that empower our customers to grow and drive society forward.
This is how we create a better tomorrow.” Mats concludes.
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France Ecological and
Inclusive Transition Towards
Carbon Neutrality o 4

FRANCAIS
DE TAIPEI #A\2thé

By signing the Paris Agreement, countries have committed to limiting the increase in average temperature
to 2° C, and if possible 1.5° C. To this end, they have committed themselves, in accordance with the IPCC's
recommendations, to achieving carbon neutrality during the second half of the 21st century at the global
level. Developed countries are called upon to achieve carbon neutrality as soon as possible.

France committed itself by law to reaching carbon neutrality by 2050. This ambitious goal adopted in 2019
implies a division by 6 of greenhouse gas emissions on France's territory compared to 1990. In concrete
terms, this means reducing France's emissions to 80 MtCO2e, compared with 458 MtCO2e in 2015 and 445
in 2018. This objective will require major efforts and a profound transformation of lifestyles, consumption
and production. But it is also a major opportunity for our creativity and our capacity to innovate: this
challenge allows us to rethink our economic model, while maintaining its capacity to create jobs, and to
make it more sustainable, more circular, more resilient and more respectful of our health. The National Low-
Carbon Strategy provides the public policy guidelines to follow in order to make a successful transition to
this new economy.

P | Evolution of GHG emissions and sinks on French territory between 1990 and 2050
\\{ 1: 1! / (in MtCO2eq). CITEPA 2018 inventory and revised SNBC scenario (carbon neutrality)
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The National Low Carbon Strategy (SNBC for Stratégie Nationale Bas-Carbone) describes a road map for
France on how to steer its climate change mitigation policy. It provides guidelines to enable the transition
to a low carbon economy in all sectors of activity.

It sets out objectives for reducing greenhouse gas emissions in France in the short/medium term - carbon
budgets - and has two ambitions: to achieve carbon neutrality, i.e. zero net emissions, by 2050 (an objective
introduced by the July 2017 climate plan and enshrined in law), and to reduce the carbon footprint of the
French people. Every five years, the low carbon strategy is subject to a complete revision.



1- The transport sector:

the largest greenhouse gas emitting
sector in France

(30% of national emissions in 2015)

As all of these emissions are energy-related, the
strategy aims for a 28% reduction in emissions
in 2030 compared to 2015 and a complete
decarbonisation of transport by 2050.

How are we
doing today?

Energy
12%

GHG EMISSIONS |
AND ABSORPTION | 155"
17%
IN FRANCE IN 2017 |

GHG absorption
Carbon sinks
(forest, soils, wood)

Source: CITEPA

This assumes an average annual decrease in
emissions of 3.8 Mt CO, eq/year between 2015
and 2050, whereas on average annual emissions
increased by 0.5 Mt CO, eq/year between 1990
and 2015, and decreased by only 0.8 Mt CO, eq/
year over the most recent period 2005-2015.

In 2017, the transport sector represented 29.9%
of national emissions, or 139 Mt CO,eq, rising
sharply between 1990 and 2004 (+ 18.9%) then
falling by -7.9% between 2004 and 2009 before
a slight increase of +2.0% between 2009 and
2016. This progression is due to the increase
in road traffic. It has not been offset by the
decrease in unit emissions of new vehicles
or the development of biofuels, whose strong
progression since 2005 has nevertheless resulted
in a significant decrease in road sector emissions.

The objective of neutrality by 2050 implies a near-
total decarbonisation of the transport sector by
switching to electric motors, biofuel and biogas
depending on the mode of transport. A share of
non-bio-based fuels is however reserved in 2050
for air transport and international marine bunkers.

The scenario assumes that demand for mobility
will grow but will be uncoupled from economic
growth compared to the current trend. It also
includes strong assumptions in terms of engine
efficiency and type. The scenario mobilizes all
of the following five levers: decarbonisation
of the energy consumed by vehicles; energy
performance of vehicles in order to limit energy

Respond to the Global Net Zero Carbon Emissions

consumption; control of demand growth, in
particular by strengthening the circular economy;
modal shift; and optimising the use of vehicles
for both passenger and freight transport.

Electrification is approximately two to three
times more efficient than thermal solutions
in terms of fuel efficiency for vehicles. This
option is prioritized in the long term, particularly
for cars (100% of sales for new cars will be
electric after 2040). This option should be
developed ambitiously since it requires a five-
fold multiplication of electric vehicle sales by
2022 (corresponding to the commitment in the
Strategic Contract for the Automobile sector
2018-2022). In 2030, the scenario attains a 35%
share for private electric cars and a 10% share
for private rechargeable hybrid cars in sales of
new vehicles. Significant efforts should also be
made in terms of vehicle efficiency, particularly
for thermal vehicles. In particular, the scenario
targets a level of 4L/100km in real consumption
for new vehicles sold in 2030. New electric
vehicles should reach a performance level of
12.5 kWh/100 km by 2050 (about 40% less
consumption in comparison to current levels).

A more balanced mix (renewable gas, electricity,
biofuels) is sought for goods transport because
of the greater constraints in the engines used in
this type of transport. Electrification for these
vehicles will be slower than for cars. Significant
efforts in energy efficiency will also be made for
heavy goods vehicles: depending on the type of
engine, improvements in efficiency of 35-40% will
be obtained by 2050.

The improvements in energy efficiency and
decarbonisation will concern all modes of
transport. The scenario notably envisages a
progressive development of biofuels in aviation to
reach 50% by 2050.

Sea and river transport will be entirely carbon-
free for domestic emissions by 2050 and 50%
decarbonised for the international bunkers.

The scenario assumes that the rise in traffic both
for the transport of people and for the transport
of goods will be controlled, that a modal shift will
occur towards active means of transport, public
transport and bulk transportation and that vehicle
use will be optimized.
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Passenger traffic in passenger-km for all modes together will rise by 26% between 2015 and 2050 but at a
more moderate rate than in the business-as-usual scenario, notably because of the increase in teleworking
and a limitation of urban sprawl. The modal share of cycling will be multiplied by 4 after 2030. Public
transport will develop significantly with a progression in its modal share of 7 points, this will also apply to
shared transport and car-sharing. In total, this will allow a limitation of private car traffic which will decrease
by around 2% between 2015 and 2050.

Goods traffic in tonnes-km will grow by 40%, but at a lower rate than in the business-as-usual scenario
because of the development of a circular economy and local supply circuits. Rail and river freight will
develop. The loading rates of heavy goods vehicles will increase. The growth of heavy goods traffic will be
containled to 12% by 2050.

Transport: 30% of national

emissions in 2017 o—o
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Figure: Past and projected emissions in the transport sector between 1990 and 2050 (in MtCO,eq)

I 2- What the National Low Carbon Strategy and its baseline scenario say:

» Give the sector price signals that encourage the development of low-carbon mobility (standardizing fuel
tax rates between European countries, internalizing external costs for road use, etc.) and strengthen
existing market mechanisms (European Emissions Trading Scheme - ETS, International Emissions
Trading Scheme for Aviation - CORSIA), in order to accelerate the decarbonisation of air transport.

« In line with the sector's energy transition, set ambitious targets in terms of the energy performance of
vehicles, both for passenger cars (targets of 4 L/100 km in 2030 in real conditions for internal combustion
vehicles and 12.5 kWh/100 km by 2050 for electric vehicles, compared with around 17.5 kWh/100 km
today), heavy goods vehicles (target of 21 L/100 km in 2040 in real conditions, i.e. a drop of almost 40%
compared with 2015)and sea and air transport. In addition to energy efficiency gains, set ambitious
targets for the decarbonisation of energy consumed by vehicles, such as
o By 2040, 100% of light vehicles sold will have to be zero-emissions.

o For domestic maritime transport that is 100% carbon-free in 2050, develop low-carbon in all French ports
and facilitate conversion to other low-carbon technologies (batteries, biofuels, hydrogen, sailing, etc.).
o For air transport, replace a very large proportion of fossil fuels with biofuels (50% in 2050) and develop



hydrogen or electric-powered aircraft.

« Support the development of all modes of
transport, in particular by providing aid for
vehicle renewal and by adapting infrastructures
(infrastructures for bio-NGV refueling or electric
recharging).

* Support local authorities and businesses in
setting up innovative initiatives and involve them
in clean mobility policies (deployment of low-
emission zones, development of action plans for
reducing emissions and fleet renewal, etc.).

« Spur a modal shift to modes of transport that
consume the least energy and produce the lowest
emissions, such as rail or public transport, and
support active modes, such as cycling (with an
objective of 12% of the short distance modal
share by 2030, and 15% by 2050), which can also
improve health through regular physical exercise.

* Optimize the use of vehicles in terms of volumes
and weight of goods loaded so as to make
logistics operations more fluid (increasing the
current loading rate of heavy goods vehicles from
9.8 to 12 tons per vehicle in 2050).

« Control the growth in demand for passenger
transport (+26% between 2015 and 2050 for all
modes of transport combined12) and freight
transport (+40% between 2015 and 2050-2013),
in particular by promoting working from home,
carpooling, short routes and the circular economy.

Transition in this sector must be scaled quickly
while taking into account air quality issues
- an area in which major co-benefits should
be obtained. The transition should also make
it possible to reduce land take by limiting
construction of new infrastructures.
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GHG EMISSIONS REDUCTION TARGETS
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2050: Complete decarbonisation
(with the exception of domestic
air transport).
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Promoting Human Progress
with Sustainability

’ Corporate strategy, technology, and net zero standard ‘

With science and technology at its core, Merck
is an enterprise that spans three major fields,
namely healthcare, life science, and electronics.
From facilitating the technological development of
genetic editing to treating the toughest diseases,
and even developing next-gen smart devices,
Merck is dedicated to developing high-tech that
brings positive impact on human lives. For the
past 354 years since its establishment, Merck
has implemented the philosophy of sustainable
operation in all actions and has continued to
create a corporate model that achieves common
prosperity with society and the environment.

In response to the global sustainability trend
and to confront the climate crisis, Taiwan joined
the ambition of achieving "Net Zero Carbon
Dioxide Emissions by 2050, alongside 197
members worldwide in 2021. Furthermore, the
EU will impose carbon tariffs starting in 2026
to contribute to a sustainable transition in the
world. Under this pledge of net zero emissions,
environmentally-conscious economies are no
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longer options for consideration but necessities.
Historically restricted by past technological
limitations, the environment often fell victim
to economic development. However, as an
outstanding problem-solver tackling the world's
toughest issues, Merck began considering
solutions to environmental and social challenges
through technology early on.

Promoting Human Progress
through Three Overall
Sustainability Goals

In true Merck spirit as "curious minds dedicated
to human progress;’ the company has established
three overall sustainability goals (as shown
in Figure 1): dedicated to human progress,
creating sustainable value chains, and reducing
our ecological footprint. From production
operations to assisting customers in promoting
environmentally-friendly end products, Merck
provides green solutions by leveraging its science
and technology capacities.




We have committed ourselves to

creating sustainable
value chains
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3 overall goals

ecological Fo:érpﬂnb

By 2030, we will integrate
sustainability into all our
value chains.

Our focus areas

By 2040, we will achieve
climate neutrality and reduce
our resource consumption.

Our focus areas

Sustainability culture
and values

Climate change
and emissions

Sustainable and transparent

supply chain

Securing our social license
to operate in all regions

Water and
resource intensity

= AR

Figure 1: Merck's Three Overall Sustainability Goals

Benefiting the Humankind through
Sustainable Technology

The first aspect, "dedicated to human progress;’
aims to benefit the one-billion global population
through innovative sustainable technologies by
2030, through developing green product solutions
to help customers, and reducing environmental
footprints. Take Merck's "licrivision® Liquid
Crystals for Windows" as an example; utilizing the
features of liquid crystal materials, Merck injects
the special liquid crystal materials in between
two pieces of transparent glass conductive films.
When prompted by an electrical charge, the
random configuration of the liquid crystals align
neatly within one second. This instantaneous
ordering of the liquid crystal positions enables
customizable control of sunlight penetration
rates through the window, effectively blocking
heat generated from strong outdoor light, and
thus maintains a comfortable indoor temperature
and saves up to 30% of power. The "licrivision®
Liquid Crystals for Windows" and its technology
are well suited for next-gen green buildings, and is
further applicable to different scenarios, such as

modes of transportation, to create energy-saving
and comfortable spaces, and in turn, unlock new
business opportunities for a maturing display
industry.

I Creating Sustainable Value Chain

The second aspect, creating a sustainable and
transparent supply chain, works towards the
goal of achieving a sustainable supply chain by
2030. Merck closely connects with its upstream
and downstream suppliers to jointly build a
green supply chain and adopt Together for
Sustainability (TfS) audit standards, ensuring
suppliers can meet the globally-recognized ESG
standards. In recent years, Merck has also been
committed to digitalization; it introduced the
Manufacturing Execution System (MES) at its
production centers and successfully implemented
manufacturing procedure improvements through
automation in processes from order-placing to
shipping. These measures allowed this aspect
of operations to become paper-free, while
water and power consumption at its plants
recorded significant decreases, and production
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and shipping progresses can now be instantly
tracked. Merck will continue to digitalize its global
production and R&D procedures and systems,
which will also help solve the ongoing challenges
faced by the global semiconductor supply chain.

I Reducing Ecological Footprint

For the third aspect, Merck set its target to realize
climate neutrality by 2040, a decade earlier than
other enterprises, and to comprehensively reduce
its ecological footprint. Previously, Merck's
GHG target passed the review of Science Based
Targets Initiative (SBTi), the most stringent
science-based carbon dioxide reduction target,
confirming that Merck helps keep the global
average temperature increase within 1.50C. To
this end, Merck has committed to reduce the
scope 1 (direct emission) power consumption
emission and scope 2 (indirect emission) GHG
emission intensity by 50% and reduce the
carbon dioxide emissions per Euro on the value
chain under scope 3 by 52% by 2030. To further
demonstrate its determination, Merck has tied its
scope 1 and scope 2 target realization with the
remuneration of the Executive Board of Merck
Group.

With over 30 years of operation in Taiwan, Merck
possesses four production centers in Taiwan
and continually examines its own manufacturing
procedures to continuously and comprehensively
implement the sustainable spirit throughout its
plant establishment, product manufacturing,
waste reduction and recycling practices. On the
front of production, Merck established an energy-
use recording and monitoring system to improve
power and water use efficiency; in addition, it
successively adopts green chemical alternatives
in its production process to minimize the
production of hazardous chemical compounds.
Through other diverse measures, Merck recorded
multiple, substantial achievements including a
reduction in carbon dioxide emissions equivalent
to a volume that would take 21 Da'an Parks to
reduce, a reduction in water usage equivalent
to 31 Olympic-sized swimming pools, and a

reduction in environmental waste index to 21% in
2021.

Improving local operations and examining
logistics practices have tremendous potential
to contribute to reducing the collective carbon
footprint. In December 2021, Merck announced
its investment to build the first large-scale
semiconductor material production and
application R&D center worldwide, in Kaohsiung.
Such an act not only reinforces the stability of
the semiconductor supply chain but would also
reduce the carbon footprint through localized
production. In consideration of preexisting nature
in the science park, Merck would preserve or fully
integrate over 1,800 species of flora and fauna on
the site, leaving it undisturbed to the maximum
extent. In addition, as global logistics make up
approximately 8% to 10% of worldwide carbon
dioxide emissions, Merck's shift of major parts
of its healthcare medication transportation from
air to sea further significantly reduces its carbon
footprint.

The circular economy model is also a favorable
method for sustainability. Through the innovation
and passion of Merck's own employees, the novel
practice to recycle waste gallium-aluminum alloys
for rare minerals regeneration serendipitously
made Merck the first enterprise within the
semiconductor industry to seemingly turn waste
into gold. In 2021, Merck's Kaohsiung Plant
produced 215 tons of iodine solution and 470kg
of gallium alloys, allowing the strategic metal to
return to the production supply chain and further
extend its lifecycle.

Bolstering an Internal Culture of
Sustainability

Merck's realization of all its great achievements
and prospects depends on its employees' daily
efforts. In Taiwan, Merck initiated the sustainable
development project, which apart from continuing
to organize a series of sustainable measures, also
set out to strengthen the sustainability mindset of
employees by cultivating daily, green behaviors.



For instance, Merck fulfilled its pledge to turn off
its office lights for one hour for two consecutive
years, which reduced approximately 36 tons
of carbon dioxide emissions. Another example
includes employees donating second-hand
clothing, shoes, and bags through our partnership
with Step30. Merck's employees also participate
in nurturing scientists of the next generation.
Through the SPARK, a global volunteer project,
over 38% of Merck's employees have presently
volunteered for the "Taiwan Railways of Popular
Science” organized by the Ministry of Science
and Technology and "Chemistry On The Go" in
collaboration with Tamkang University, both
educational programs to bring popular science

Author
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experiments to schoolchildren in remote areas of
Taiwan.

In line with the global wave of net zero emission
strategies, Merck leverages its scientific
and technological expertise to promote
comprehensive, active practices of sustainability.
For its achievements, Merck Group in Taiwan
was granted opportunities to receive notable
recognition from different sectors, including
awards such as the honorable First Prize from
Global Views Magazine's CSR and ESG Award
in the Foreign Enterprise category for two
consecutive years.

Dr. John Lee is theof Merck Group in Taiwan, responsible for the development

strategies of Merck Group and its subsidiaries in Taiwan. Dr. Lee also serves

as a Governor of AmCham Taiwan, Managing Director of Taiwan Display Union

Association and Taiwan Flat Panel Display Materials & Devices Association, as well

as a representative of European Chamber of Commerce Taiwan and German Trade

Dr. John Lee Office Taipei.

Managing Director of
Merck Group in Taiwan
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How Tires Contribute Reducing
Carbon Emissions

’ Fuel efficiency, all sustainable vision ‘

O

MICHELIN

| Five Types of Forces which Resist the Movement of a Vehicle

To move ourselves or an object, we have to apply force and thus expend energy. In a motor vehicle,
energy expenditure dictates fuel consumption. Let us take a simple example. To move a wheelbarrow
forward you have to push it, in other words, make an effort. The required effort increases if the load
is heavier, if you are pushing it up a steep incline, against the wind or if the wheelbarrow hub has not
been greased. We have already mentioned four forces which will resist the movement of a vehicle:

aerodynamic drag

accessories

v
F RR.vehicle — Z("RR,T_'\'I'R i’ Z Tyre-i
i

Example of accessories : air
conditioning, power steering,

rolling resistance braking system...

Driving with 10kg/t tyres is as if the vehicle was climbing a permanent 1% slope

« inertial forces, which depend on the vehicle's mass and variations in speed,

« gravitational forces, which depend on the slope and mass,

- aerodynamic forces, which depend on the wind, the speed of movement and the vehicle's shape,
« the internal friction of rotating parts.

The effort to be made also depends on the ground and the wheelbarrow wheel. We all know that it is
easier to push a wheelbarrow over hard ground than over soft ground. Similarly, a wheelbarrow with
a metal-rimmed wheel or a properly inflated pneumatic tire is easier to push than one with an under-
inflated tire. This is where the fifth resistive force comes in: rolling resistance.

I What is Rolling Resistance?
Rolling resistance (RR) has a significant impact on the energy a vehicle needs to move. Hence a direct
link with fuel consumption for combustion-powered cars - around 20% - or range for electric vehicles. Tire

design can help reduce rolling resistance.

Let's make sure we understand the idea of tire rolling resistance. As its name would suggest, rolling
resistance refers to the resistance experienced by your car tire as it rolls over a surface. The main causes



of this resistance are tire deformation, wing drag,
and friction with the ground.

The higher the rolling resistance is, the more
energy to overcome it is needed. Hence a
considerable impact of tire rolling resistance
on fuel consumption (and on how long your
tires will last). A 30% increase in rolling
resistance generates between 3 and 5% of fuel
overconsumption.

There are several elements that affect the
rolling resistance of a tire under the same road
surface and conditions: tire pressure, tread,
diameter, width, or the materials used in tires or
their construction. Regarding tire pressure, for
instance, studies carried out on French roads"
have shown that more than 50% of cars run at
least 0.3 bar below the required tire pressure.
This results in a considerable increase in rolling
resistance: +6% for an underinflation of 0.3 bar

and +30% for an underinflation of 1 bar®.

O Data collected on French motorways in 2000,
during MICHELIN "Fill up the air" operations.
@1 bar = 14.503773773 psi

Regarding Fuel Consumption,
How Much Difference Do Low
Rolling Resistance Tire Make?

Low Rolling Resistance tires — also known as LRR

« are designed to reduce energy dissipation

+ and therefore save fuel. This is done through

innovations applied to all aspects of the tire:

+ Tire construction, shape, and tread pattern: the
structure of the tire through the geometry and
nature of the internal plies and the design of the
treads have a huge influence on the extent of
the deformations undergone by the tire, and
thus on rolling resistance.

* The weight of the tire: for the same deformation,
the more massive an object is, the more it heats
up.

* The optimization of rubber mixtures and the
various components used in the tire: it's a
major source of progress in reducing the energy
absorbed by the tire.

"A tire's fuel consumption represents one full
tank in five" Cyrille Roget, Science and Innovation
Communications Director at Michelin, explains.
"This is linked to the tire rolling resistance. And
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it's not insignificant if you think about the amount
of fuel we put in our tanks.”

It's not just your wallet that benefits from
improvements in fuel efficiency thanks to low
rolling resistance tires. They are also a step
towards more eco-friendly driving. When it
comes to a combustion engine, by reducing fuel
consumption, you also cut down on your use of
fossil fuels. And, for an electric motor, a greater
range means less demand on the electricity grid
which, in Europe, gets 40% of its energy from
power stations burning fossil fuels.

I MICHELIN'S "All Sustainable" Vision

The "All Sustainable” vision commits the entire
Michelin Group to the constant search for a fair
balance between people, the planet and economic
and financial performance. It is translated into
actions for each of these three pillars: People,
Profit, and Planet.

Regards of Planet, Michelin's ambition is to reach
carbon neutrality by 2050 (manufacture and
energy) and also contribute to reaching carbon
neutrality (usage).

An example of Michelin's "All-Sustainable”
vision becoming reality is unveiled MICHELIN e
PRIMACY in 2021. MICHELIN e PRIMACY is the
first Michelin tire to be eco-designed and "CO,
neutral” at the time of purchase ®. Moreover,
MICHELIN e PRIMACY is also the first tire on
the market for which an environmental product
declaration (EPD) has been published .

Another example of truck tires is the MICHELIN
X® LINE™ ENERGY™ range. It minimizes CO,
emissions throughout the lifespan of the tire
thanks to lower rolling resistance and its ability to
be regrooved and retreaded throughout its use.

®) Michelin has cut CO, emissions from all its
industrial sites by 25 % since 2010 and aims
at their carbon neutrality by 2050. Michelin is
engaged in funding projects designed to absorb
or avoid CO, emissions and draws upon the
carbon credits stemming from these projects
up to the level of residual emissions linked
to the production of MICHELIN e.PRIMACY
tires (from extraction of the raw materials to
the transport to the customer). Program done
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in partnership with Livelihoods carbon fund

“ www.environdec.com/Detail/?Epd=19867

Promote the Creation of a
Low-Carbon and Environment
Friendly "Ecosystem"

e Establish a tire labeling system

When purchasing a tire in Europe, consumers can
find the rolling resistance grade on the label with
classifications ranging from A to E, this helps tire
users find out the rolling resistance of a tire. Tire
labeling rules help consumers make an informed
purchase decision when they replace their tires,
as the label highlights the performance of the tire
in terms of fuel efficiency, safety and noise. At
the same time, the labels drive manufacturers to
innovate and strive to have their tires classified in
the top classes in the different categories.

® Favor low rolling resistance tire users on a
carbon tax or carbon rights, especially in the
transportation sector

In the roadmap to reach net zero carbon emission
vision for Taiwan, low rolling resistance tires
can significantly reduce carbon emissions in the

Author

transportation process; therefore, we suggest
formulating promotional policies to encourage
transporters to use lower rolling resistance tires
to reduce carbon dioxide emissions.

e Gather the power of all stakeholders

To truly achieve a zero-carbon future, it is
inseparable from the joint efforts of all stakeholders,
including governments, enterprises, research
institutions, investment institutions, non-profit
organizations, universities, individuals, etc. Over
the years, In addition to developing low-carbon
and green products and services, Michelin
Group strives to promote the creation of a
sustainable green ecosystem, including Movin'On
Summit, Movin'On Lab, etc. More companies
and individuals are participating in energy
conservation and emission reduction, making
carbon emission reduction more sustainable.

Served at Michelin since 1993, experienced in finance, credit, logistics and

information management, as well as sales executive of different product lines.

With the growth of the Taiwan market and strengthening the determination of the

Michelin brand to deeply cultivate Taiwan, Jay took the lead in the tire industry in

2008 and introduced the auto warranty franchise brand — TyrePlus Auto Service

Jay Mao
Chairman

Michelin Taiwan

Center to create a brand new consumer experience that is completely different
from the traditional tire industry. In 2012, Jay transferred to Greater China, and his

performance was well received. In 2016, he was appointed as the first Taiwanese

chairman of Michelin Taiwan, leading Michelin to become the most well-known tire

brand in Taiwan.
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Clear Policy is the Key for
Floating Offshore Wind
Helping to Achieve

Net-Zero Transition
| Floating offshore wind | RWE

We suggest the government launch commercial-scale floating demonstration wind farms of more than 100MW
per project by 2022, following by selection of projects in 2023. It can improve large scale commercial
floating wind farm development for accelerating Net-Zero Transition.

According to "Taiwan's Roadmap to Achieve Net-zero Emissions by 2050", the government set up a 40-55
GW target for offshore wind. It's one of the key technologies to achieve net-zero transition. As of May 2022,
there are c.16GW (overlapping sites have been deducted) of offshore wind sites are in the EIA process and
will join phase 3 auctions according to the published information. More than half of these projects are in
deeper waters, as illustrated in the figure below, resulting in many needing to use floating foundations due
to limitations on the depths for conventional bottom-fixed foundations. Based on current auction rules
of 3GW being auction each year, we can expect all the sites which can use fixed-bottom will be awarded
across 2022 and 2023. It means that floating offshore wind projects will be the main technology of the
market from 2024 onwards to help achieve Net-Zero transition.
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However, in the absence of clear policy guidance,
the development and construction of floating
wind farms in Taiwan are highly uncertain.

Even though some developers including RWE
have mentioned in the EIA process that they
will use floating technology, it doesn't mean
that the complete information is sufficient to
reduce the development risk and enough ability
to complete the construction of the floating wind
farm. Each offshore wind power project only
conducts a preliminary assessment from the
perspective of environmental impact, and uses
this to communicate with the EIA committee
about possible issues. Also, even the floating
wind turbine technology has been verified and
feasible abroad, it doesn’'t mean that it can
work in Taiwan. Taiwan's environmental and
geographical conditions, local supply chain
energy, regulatory and procedural limitations,
etc. will all affect the construction progress. The
construction progress may be delayed due to
various potential development risks, which will
affect the achievement rate of the offshore wind
power construction target set by the government,
as well as the efficiency and stability of power
supply in the future.

In the meanwhile, there are 5.9GW floating
offshore wind farm has obtained Electric
Business License in Korea. The 1st phase
(504MW) will start the construction works in
2024. It's the largest FOW(floating offshore wind)
project in the world. Japan government also
has saved the budget for floating offshore wind
turbines demonstration project by 2025. Under
the advice of industry, it is possible to set a target
of 2-3GW for floating wind farms in 2030 and will
keep FIT(Feed-In Tariff) rate for it. As a result,
the two countries have successfully gained the
attention of global transportation and installation
companies, and are also the target markets of
floating supply chains in the APAC region.

In order to maintain Taiwan's leading position
in the offshore wind market in the APAC region,
and to enable Taiwan's supply chain, which

has invested a lot of money, manpower and
resources, to have a longer-term future, we
suggest the government to clarify the floating
offshore wind power policy as soon as possible.
We especially suggest that the government
can refer to the successful policy experience of
the development of fixed-bottom wind farms in
Taiwan, adopt the demonstration wind farms to
guide the development, and propose regulations
for commercial-scale floating demonstration
wind farms of more than T00MW per project by
2022, following by selection of projects in 2023.
According to RWE's floating experience, we think
this policy has the following advantages:

1. The promotion of the demonstration wind farm
will be regarded as an official declaration of
Taiwan's development in the field of floating
wind turbines, attracting the attention of global
engineering technology companies, supply
chains and construction companies to put
resources in Taiwan.

2. Help the government to get comprehensive
information on wind farm development,
construction and grid connection. This
information can not only be used by the
government to check whether relevant
policies need to be adjusted, but also provide
developers with a reference for large-scale
wind farm development planning. It can help to
reduce development risks and ensure the wind
farms can complete as scheduled, then to keep
stable power supply.

3. The difference between a fixed-bottom wind
farm and a floating wind farm is not only
the form of the underwater foundation,
but also the various components must be
adjusted accordingly to meet the more severe
environmental conditions of the wind farm and
the floating platform. The demonstration wind
farm will give Taiwanese manufacturers a clear
motivation and incentive to join the floating
wind turbine industry chain, get learning
experience, improve product proficiency and
reduce costs, and industrial upgrading and
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transformation.

We have already seen that the offshore wind
power project in phase 2 have been challenged by
pandemic, limit capacity of the local supply chain,
and incomplete environmental survey data, even
they have been guided by demonstration wind
farms. These challenges make the construction
progress being less than expected. Therefore,
if the floating wind farm is not guided by the
demonstration wind farm, it will face more severe
development challenges.

It is hoped that the government will consider to
launch the floating demonstration wind farm
project as soon as possible, so that the floating
wind farms allocated in the near future can
be constructed and connected to the grid as
scheduled, which will become an important boost
for Taiwan's net-zero transformation.

Author

Wei-Ting Syu, RWE TW Senior Regulatory Affairs Manager with more than 10
years policy communication experience, has great passion for energy transition,
and specialize in renewable energy policy and regulation. She has worked for
NGO, political party, consultancy, and think tank in the past and has published five
policy-related books.

Wei-Ting Syu

Senior Regulatory Affairs
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It's now or never,
the Transition Finance Imperative
by Standard Chartered

e Standard
\ chartered

o N ETRIT

On 13 May 2021, Standard Chartered launched the Transition Finance Imperative as part of our drive to
become The World's Most Sustainable Bank.

The global transition to net zero carbon emissions is the biggest challenge that we face today. According
to our Zeronomics report, 55% of executives told us their companies are not transitioning fast enough to
net zero, while 78% of investors said most business leaders are failing to take the action needed. With more
than half of the CAPEX required to finance the net zero transition expected before 2030, we must act now.

The Transition Finance Imperative is our commitment to facilitating the net zero transition. Our objectives
are to reduce our financed emissions and help clients transition, with extra focus on eight of the most
carbon-intensive sectors in our portfolio, in the regions of the world that need this most. We want to ensure
capital flows to clients who are the best performers in the climate transition, even those in carbon-intensive

sectors.
Decarbonising Carbon-Intensive Sectors

To achieve the goals of the Paris Agreement and accelerate towards net
zero we must transition eight of the most carbon intensive sectors in our
portfolio. We want to ensure that capital flows to the best performing
clients, even those in traditionally high carbon intensive sectors.

. Qil & Gas . Manufacturing . Shipping
G Metals & Mining . g:;??;':::l . Aviation
. Power . Chemicals
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I Where others see challenges, we see opportunities to partner with our clients

Our business is based on supporting the real economy. But continuing to finance traditional industries
and technologies is not good enough. We have made great progress in green financing but must now turn
our attention to financing transition activities. To accelerate the change, we continue to support clients in
their transition to net zero by providing advice and capital to reduce emissions as fast as possible without
slowing economic development. We will deploy our existing product suite (i.e. Sustainability Linked Loans,
Bonds and Derivatives, Project Finance & ESG Advisory) and we will continually innovate to meet our
collective challenge.

+ For clients who share our ambition and are ready to act, we plan to mobilise USD300 billion to support
green and transition finance by 2030.

+ For clients who are just starting on their journey, we will provide sector-specific guidance on what our
clients must do to prepare for a low carbon future, tailored region by region.

For clients who haven't launched their climate transition effort yet, we are helping to identify the most
relevant transition levers — ensuring our clients create climate transition plans aligned to our climate
ambitions.

I The Oil & Gas sector

Direct emissions (scope 1 and 2) generated by and for the Oil & Gas sector comprises ~10% of global CO,
emissions. When combined with end uses in other sectors such as power and transport (i.e., scope 3)
this is ~3 times as much as direct emissions. ~50% of the emissions from the sector are emitted in our
footprint markets of Asia, Africa and, the Middle East.

To reach net zero carbon emissions from our financing by 2050, we are working on our short, medium, and
long-term strategy to materially reduce our financed emissions from the 0&G sector. We are doing so while
acknowledging that the sector remains a critical enabler of economic development and employment.

We will partner with our clients on their transition journey, recognising they are all at different starting points

In our footprint
Globally 4 Use our locol market expertise ond global reach t

Key market trends

Globally we partner with leaders in the Oil and Gas climate transition, using our unique footprint to transport
the learnings to and from Asia, Africa, and the Middle East. We strive to become a centre of excellence for
transition frameworks and strategic advisory - leveraging our broad product suite including KPI-linked loans
and bonds.
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Every client has a distinctive opportunity
to participate in and accelerate the transition

Different markets, regions, and companies will transition at different speeds due to policy, access to
technology, and capital.

* International Oil Companies (I0Cs) Publicly owned without government ties (~15% of O&G emissions)

Experiencing extreme public and policy pressure; many have aggressive transition targets and will move at
a significant scale and speed to transition.

* National Oil Companies (NOCs) with ties to government (~55% of O&G emissions)

Experiencing medium public and policy pressure but must balance global climate goals in line with national
agendas.

* Small independents and mid-cap firms (~30% of 0&G emissions)

Dispersed along the value chain with varying public and policy pressures, depending on geography. Many
are beginning their climate journeys in line with a broader agenda to drive energy access.

I Conclusion
At Standard Chartered, we are constantly looking at what we stand for and finding better ways to work

towards that. One of the things that is very important to us right now is helping our clients in their journey
to net zero. As parents, consumers, and members of society, we all have something at stake. Thus, we are

all committed to making the net zero transition successful.

We will help Oil & Gas clients transition to net zero across a diverse range of activities

From the most moture technology lever to the least - depending on starting point

Shaping the
hydrocarbon portfolio

* Increase share of gas
vs. liquids

* Increase relotive exposure
to low carbon gos and
liquids

= Advanced biofuels'

We are helping NOCs
secure the supply of
affordable energy ond to
ensure they ore responsible
producers of the lowest
emission last borrel of oil

Decarbonizing
operations

* Equipment and process
efficiency

» Flaring, venting and fugitive
emissions reductions

* Renewable power sources

Woe ore financing clients
in Africa and Asio, where
switching from coal to
naturol gas is a critical
port of their

tronsition journey

Expanding into low carbon
businesses

* Low carbon power and heating

« Electricity distribution

* Green businesses such as
renewables and hydrogen

We are investigating
several corbon removal
projects for the Oil & Gos
sector, with a focus on
maorkets where carbon prices
are reguioted

Removing carbon
emissions

«» Carbon copture, .
storoge / use (CCUS)

=« Carbon removal
solutions, including
nature-based solutions
(Le. carbon offsets)

Most noture-bosed solution
sol is In our aad

P

We are portnering with
leading I0Cs thot are
responding to growing
pressure by shareholders

and other stokeholders to
significontly reduce emissions.
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We have started our own journey to accompany our clients

Capital Allocation

Across sectors, we will fociltote $75bn aligned to
our green ond sustainable product fromework
comprising S40bn towards sustainable
nfrastructure and $35bn towords renewable energy
between 2020 ond 2024

Transparency

in line with our commitment to be net zero from

»ossible, we are building our hic .
secton emittoni boteline ond our thort Lo

medium term reduction torgets. We will publish
these loter in 2021

Technology Expertise

We have invested in dedicoted resources

king Capabilities

‘We are playing o key role

and are troining our teams to engoge connecting investors who seek
with clients n tron n. We are wiling to support climote chonge with
to poartipote in piot projects Lo budld our t On Projects OCrods
expertise in key tronsition technologies like our footprint

corbon copture ond hydrogen

1 Advonced bicfuels ore defirned by the EA on matownable hoels produced from non- food crop feeditocks, copobile of ugnicontly reducng Wecydle GHG erascra compared with foud fue
ard o odvenely offect matoratdsy

an-mageer/odex Meeld

sternotives, ord which do ot drectly Compete with food ond feed cr

2 Source bitpn//noturebcimate ceg/wir-content thenen/trc- WA/ ey -wod

While the world has woken up to net zero being an imperative, sometimes we find that businesses are
uncertain about where to begin and what to do. That's where we come in. We can provide the support and
advice that clients need to accelerate their net zero journeys.

Standard Chartered is here to support our clients and to enable them as they transition to net zero. However,
that is not without conditions. For clients in our highest-emitting sectors, we have made it a condition of
our financing that they must have a credible transition plan by the end of 2022. We are confident that those
who do not yet have a plan, will because people are starting to realise that the need to decarbonise is a
reality. Some companies simply need a roadmap. We're here to help.

Author

Simon is CEO of Standard Chartered's Corporate, Commercial & Institutional
Banking division and CEO of the Group's Europe & Americas region. Based in
Singapore, he is a member of the Group Management Team and Chair of the
Group Diversity & Inclusion Council.

Simon Cooper

CEO of Standard Chartered's
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Institutional Banking division
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CCS Projects Underway at

TotalEnergies

‘ Policy, infrastructure ‘

| Article highlights

TotalEnergies is playing a leading role in major
CO, transport and storage projects in Norway,
Belgium, Netherlands, UK and Denmark as
well as CO, capture its own industrial sites.
TotalEnergies' CCS projects are designed to
safely and permanently store CO, from natural
gas processing and industrial processes to
reduce atmospheric emissions. A key learning
from these cutting edge projects is the need to
develop projects at scale to significantly reduces
the unit cost per tonne of CO, stored. There is
a clear need for new ways of thinking and deep
collaboration between industry, project developers
and government to deliver CCS as an affordable
solution for decarbonisation.

TotalEnergies’ first Carbon Capture and Storage
(CCS) projects are focused on Europe, driven
by a favourable environment for scaling up CCS
to an industrial scale. Business development
continues in other parts of the world to prepare
for the next wave of projects. TotalEnergies draws
on its European experience, with the necessary
adaptations to meet local needs. Today,
TotalEnergies is leading major CO, transport and
storage development projects in Europe: Northern
Lights in Norway, the world's first commercial CCS
chain; Antwerp@C in Belgium, one of the main
CO, hubs in Europe; the Aramis and Azur projects
in the Netherlands, which respectively involve CO,
storage in depleted gas fields; and blue hydrogen
production at our Zeeland refinery; and, finally,
Northern Endurance Partnership in the United
Kingdom, which aims to store CO, in a deep saline
aquifer.

On the Norwegian coast, near Bergen, construction
of a terminal to receive ships carrying CO, has
begun. The ships will load their cargo of liquid
CO, at a temperature of -25° C and a pressure of

& )

TotalEnergies

1.8 MPa near Oslo and other European industrial
zones. TotalEnergies, together with its partners
Equinor and Shell (one-third each), has built the
first commercial CO, transport and geological
storage facility on this site. This project
illustrates Norway's established confidence in
CCS which dates back to 1996 when CO, was
first injected into geological storage on the
Norwegian continental shelf to reduce emissions
from the Sleipner gas field. Similar technology
was reused in 2008 to reduce emissions from
the Snghvit field, with TotalEnergies as a partner.
These projects led to the implementation of a
rigorous validation process for the selection of
CO, geological storage sites to ensure sufficient
storage capacity, tightness of the reservoir and
injectivity of the CO,in the rock. The Sleipner and
Snghvit projects and others that have been in
operation for many years (GCCSI, 2021) confirm
CCS as a proven technology (Loria, 2021).

TotalEnergies has acquired extensive experience
in these large-scale CCS projects.

Decarbonizing industrial and energy
production sites

TotalEnergies' CCS projects are designed to
safely and permanently store CO, emissions from
natural gas processing and industrial processes.
It has been established through the execution of
various projects, the effect of scale significantly
reduces the unit cost per tonne of CO, stored. This
finding is illustrated by examining the following
projects.

I The Aramis project and CO,

Aramis, a CO, logistics project developed in the
Netherlands by TotalEnergies, together with Shell,
Energy Beheer Nederland (EBN) and Gasunie, will
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provide large-scale, flexible CO, transport services with open access to offshore CO, storage (Figure 1).

TotalEnergies participates in the entire CCS chain related to Aramis. On capture, it will produce blue
hydrogen at its Zeeland refinery, a joint venture between TotalEnergies and Lukoil. The Dutch have an
ambition to reduce emissions by 59% below 1990 levels by 2030, this will be achieved by setting the cost
of CO, at 125 euros per tonne in 2030. Sixty percent (60%) of emissions at the Zeeland refinery come from
the reforming of methane on H2 production units. An investment of approximately 250 million euros will
reduce annual CO, emissions by 0.9 million tonnes per year.

Captured CO, will be transported by ship to a CO, hub located in the Maasvlakte industrial park in the port
of Rotterdam from where it will be transported via a new offshore pipeline for injection into former offshore
gas fields.

I Decarbonizing industrial and energy production sites

TotalEnergies' CCS projects are designed to safely and permanently store CO, emissions from natural gas
processing and industrial processes. It has been established through the execution of various projects,
the effect of scale significantly reduces the unit cost per tonne of CO, stored. This finding is illustrated by
examining the following projects.

I The Aramis project and CO,

Aramis, a CO, logistics project developed in the Netherlands by TotalEnergies, together with Shell, Energy
Beheer Nederland (EBN) and Gasunie, will provide large-scale, flexible CO, transport services with open
access to offshore CO, storage (Figure 1).

TotalEnergies participates in the entire CCS chain related to Aramis. On capture, it will produce blue
hydrogen at its Zeeland refinery, a joint venture between TotalEnergies and Lukoil. The Dutch have an
ambition to reduce emissions by 59% below 1990 levels by 2030, this will be achieved by setting the cost
of CO, at 125 euros per tonne in 2030. Sixty percent (60%) of emissions at the Zeeland refinery come from
the reforming of methane on H2 production units. An investment of approximately 250 million euros will
reduce annual CO, emissions by 0.9 million tonnes per year.

Offshore platforms E

Depleted gas fields
3-4km depth

Figure 1: The CCS chain implemented in the Aramis project in the Netherlands (Aramis, 2021).
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Captured CO, will be transported by ship to a CO, hub located in the Maasvlakte industrial park in the port
of Rotterdam from where it will be transported via a new offshore pipeline for injection into former offshore
gas fields.

The Aramis project aims to store 5 million tonnes per year initially, with the potential to store over 8 million
tonnes per year by 2030. The depleted gas fields have an estimated storage capacity of 400 million tonnes
of CO,. The investment decision is expected in 2023, with the first injections starting in 2026 (see Figure 2).

2023 - 2026 BEYOND 2026

setting-up Execution of the project. Further expansion of Aramis.

2021 - 2023 2026

Selection of concept jointly with Start-up of Aramis.
customers and stakeholders.

Figure 2: Aramis project implementation schedule (Aramis, 2021).

This project shows how important it is for emitters in the same basin to collaborate. In a similar way,
TotalEnergies is studying the possibility of building other CO, hubs, in Antwerp (Antwerp@C, 2021) and
Normandy (TotalEnergies, 2021). Together with Air Liquide, Borealis, Esso SAF and Yara International ASA
for the Seine Axis and Air Liquide, BASF, Borealis, ExxonMobil, INEOS, Fluxys and the Port of Antwerp for
Antwerp@C, TotalEnergies has decided to examine the technical and economic feasibility of developing
joint CO, gathering infrastructures, building a CO, liquefaction plant and a site for the temporary storage of
CO, before it is shipped by sea. These hubs could contribute to a reduction in CO, emissions by 2030 of up
to 3 million tonnes per year for the Seine Axis and 9 million tonnes per year for Antwerp@C.

The CO, captured in these two projects will then be transported to offshore geological storage sites.

I Northern Endurance Partnership (NEP)

A good example of our CCS strategy is the Teesside and Humberside region, which was selected (October
19, 2021) by the British authorities as one of the two regions that will be decarbonised by the middle of
the 2020s. Although the eligible emitters will not be selected until later in 2022, the gathering and storage
project has already been chosen: it is the Northern Endurance Partnership (NEP), which includes BP,
Equinor, National Grid, Shell and TotalEnergies. It aims to offer a transport and storage service to emitters
in the two industrial clusters of Teesside and Humberside, which are now grouped as the East Coast Cluster
(see Figure 3). Two subsea pipelines will connect Humber and Teesside to the storage site, a saline aquifer.
The initial development of this offshore project will require five subsea injection wells to be drilled.

In addition to the objective of decarbonising the industries in the East Coast Cluster, there is the possibility
of new low carbon electricity generation from gas to compensate for the intermittency of renewable energy.
An 860-megawatt (MW) Net Zero Teesside (NZT) power station will be the first commercially developed gas-
fired power station in the UK to be equipped with a CO, capture system. NZT Power is today a cooperation
between Equinor and BP, as operators.

The existing deep-water ports and rail links at both sites offer the potential to receive CO, transported by
sea or rail in the future. By 2026, 4 million tonnes of CO, per year could be collected and stored, with the aim
of reaching 10 million tonnes per year by 2030 with the arrival of other industries.
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In January 2022, several projects from the Teesside and Humber
regions submitted proposals to BEIS as part of Phase-2 of the CCUS
cluster sequencing process. The UK Government is set to announce a
shortlist of successful projects from May that will be eligible for
business model support. The successful projects are likely to be
amongst the first taken forward in the East Coast Cluster.

® REDCAR
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Figure 3: Schematic presentation of the concept behind the East Coast Cluster Net Zero project (Teesside, 2021).

The projects described above are still at the design and engineering stage. This is not the case for the
Longship project or more accurately Northern Lights, the maritime transport and storage part, in Norway.
This project is already in the construction phase of the installations.

I The first commercial CCS chain: the Longship project in Norway

High investment and operational costs make it difficult for private players to invest in CCS without
government support. The Longship project is the first commercial CCS project in the world. It owes its
existence to strong support from the Norwegian government. Gassnova SF, a Norwegian state-owned CCS
development company, coordinated the design studies. The studies recommended the formation of a new
player that would offer a CO, transport and storage service to CO, emitters. This led to the formation of a
consortium, and later a 50/50 joint venture, with Equinor, Shell and TotalEnergies. In the end, two Norwegian
sites were selected for investments in new CO, capture facilities with a total capacity of 800,000 tonnes per
year: Norcem's cement plant southwest of Oslo and the City of Oslo’s Fortum incinerator (see Figure 4).

Fortum Oslo Varme AS
Capture of CO; from
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¥

NorthernLights
Transport of CO, by ship

Figure 4: The Longship project in Norway (Norwegian Ministry of Petroleum and Energy, 2019-2020).
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Northern Lights (see Figure 5), part of the Longship project, involves transporting CO, by ship and storing
it. The ships will transport liquid CO, from the two terminals at the above-mentioned CO, capture sites to
an intermediate storage facility (see Figure 6) located at Naturgassparken, about 750 km away on the west
coast of Norway. These ships, which are in construction, will have a capacity of 7,500m3, making them the
largest CO, transport ships in the world.

NORTHERN LIGHTS - [ pigefine; - Umbilical
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operation and s
comtrc ofthe weis I |

Pipeline;
Transporting CO,
from the onshore
facilities to the
injection wellis)
L L )
I
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at Klernatsrud, and Norcem, in Brevik | | CO, fom capture || CO,
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connection for the CO, ship(t) Facilities on the seabed
{approximately 300 m depth) for

connecting pipeline, umbillical and
injecticn welis)

Prapared for future expansions

Capturesite 3 | axeip |

Figure 5: Schematic of the Northern Lights CCS chain (Norwegian Ministry of Petroleum and Energy, 2019-2020).
After arrival at the temporary storage site, CO, will be pumped through a 100 km long subsea pipeline
before being injected via two subsea wells at a depth of 2800m and directly into the saline aquifer.

With 80% of the funding coming from the Norwegian government, it has the right to storage capacity for the
two industrial sites.

Figure 6: Synthesis image of the storage site located on the Naturgassparken coast
(Norwegian Ministry of Petroleum and Energy, 2019-2020).
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The project is planned in several phases: the first will provide a storage capacity of up to 1.5 million tonnes
of CO, per year by 2024. A second could increase this capacity to 5 million tonnes of CO, per year by 2030.
This incremental capacity will require additional investment to expand the vessel fleet, extend onshore
storage and drill new injection wells. The subsea pipeline is already oversized making additional injection
possible.

Northern Lights is a pioneering project in Europe. Discussions are already well advanced with European
emitters who are showing a growing interest in storing their residual CO, making storage one of the
solutions for deep decarbonisation of industry. The increase in storage volumes will over time reduce
the costs and an increase in the added value of low-carbon products may eventually mean that CCS is
commercially viable without government support.

Public-private partnerships are emerging in many countries to define the most appropriate ways to launch
and sustain the massive investments needed for decarbonisation. Similarly regulators and the CO, storage
industry are working together to ensure that regulation is in place to achieve permanent storage of CO,.

I Conclusion: where will tomorrow's CCS projects be developed?

To enable faster development, we are building on the treatment of our own residual CO, emissions and
scaling up our systems by accepting the emissions generated by third parties, particularly in the industrial
hinterlands where we operate. This creates decarbonized regions where new industries can be set up, with
residual CO, captured and transported to permanent geological storage sites. In addition to deep saline
aquifers (whose water is unsuitable for consumption), we are converting depleted hydrocarbon fields into
storage sites, thus enabling them to be reused within the framework of the decarbonised economy. Of
course, these are collective actions which call for partnerships deeply rooted in the industrial territories.

Outside of Europe, TotalEnergies is working with its partners, including a number of National Oil and Gas
Companies (NOCs) to develop geological storage capacity. When initiating a project the appetite of the
host country for the development of CCS as a means of deep decarbonisation of industry is a key criteria
for selection. Size is also a decisive criteria in the choice of our developments, especially outside of Europe
and the US, in regions where the mechanics for CO, price discovery are yet to be put in place and new ways
of thinking are required.

The growing scale and complexity of CCS projects mean that it is necessary to work with many partners:
players in the technology sector, maritime transport, pipeline transport, CO, emitting industries, port and
industrial areas, energy companies, etc.

The first CCS projects developed by TotalEnergies in Europe are a springboard for future CCS developments
worldwide. CCS is a deep decarbonisation pathway that is one of the means of implementing the ambitions
of governments, territories, industry and many civil society stakeholders to achieve the goal of "net zero
emissions”.
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Net Zero Emissions
Regretless Policy of Taipower

‘ Corporate strategy ‘

Facing climate change and the domestic and
overseas trend of net zero emissions, the
demands of industries and the private sector
for zero-carbon electricity are highly driven.
Furthermore, in response to the significant growth
and grid connection of green energy, the power
department not only faces the challenges of its
self-transformation but also plays a crucial part in
the wave of reformation.

To implement net zero emissions of electricity,
Taipower has formulated and actively promoted
its net zero strategy comprising three major
aspects of supply, power grid, and demand
to assume the leading character for net zero
measures nationwide in the hope of jointly
creating the new prospect of net zero emissions
in Taiwan with different sectors.

In recent years, discussions of climate change
issues on the international stage have been
growing vigorously. Driven by globalization, the
effects of frequent industrial production and
business trading activities in quantity on climate
change shall not be underestimated. According
to the report of the United Nations, net zero
emissions shall be achieved by 2050 regarding
the GHGs emissions during the current century to
keep the increase in temperature of the century
(2100) within 1.5° C, avoiding causing greater and
unreversible destructions to earth.

At the COP26 in 2021, except for feverish discussions
of net zero emissions by 2050 as well as
discussions and establishment of the short-to-
mid-term substantial targets by 2050, nations
have also mentioned the decrease of global
dioxide emissions by 45% from 2010 to 2030 to at
least have a chance to achieve net zero emissions
by 2050. The power department has also declared
to "phase down" the coal-fired power generation
without using CCS technologies to minimize the

use of coal. Meanwhile, nations are urged to set
a higher carbon dioxide reduction target for 2030
at the end of the year (COP27) and to examine the
national determined contribution (NDC) each year
instead of once every five years.

Taiwan's geographical environment is an island,
and it adopts the independent power grid model.
Under the backdrop of climate change, impacts
on Taiwan in the future will be more intense;
therefore, connecting to the international
standards and actively initiating the net zero
transition are challenges unavoidable for
the government, departments, and Taipower
Company. In light of the recent efforts of all
departments under the government, NDC
announced Taiwan's Pathway to Net-Zero
Emissions in 2050 on March 30, 2022. Under
the environmental evaluations, planning, and
analysis for economic, technological, industrial,
people's well-being, and social aspects, the power
department will become the key role for net
zero achievements in Taiwan. In particular, the
core comprises three major planning indexes as
follows:

e 1. Growing power demand:

It is estimated that the power demand will grow at
a CAGR of 2%1+0.5% to 2050, and the final power
consumption will fall approximately between 420
billion kWh to 570 billion kWh; that is, the power
consumption will increase over 50% as compared
to the present.

e 2. Zero carbon transition of the power
structure:

Renewable energy will account for 60% to 70%;
in particular, offshore wind power will account
for the major portion; hydrogenic energy, the
emerging carbon-free energy, will account for 9%
to 12 %; thermal power generating units + CCS
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equipment will account for 20% to 27%.

e 3. Electrification of non-power departments:

Through electrification conversion of fossil
fuel from the manufacturing department,
transportation department, business department,
and building department, the emissions will be
transferred to the power department, and the
power department will support the zero-carbon
target of different departments through its net
zero transition.

After understanding the role to be assumed by the
power department in the future, the subsequent
application and introduction of "technologies”
by the Taipower Company will be of crucial
importance. Based on the strategical structure
of "from low-carbon to net-zero” promoted by the
Ministry of Economic Affairs and the observation
of the domestic and foreign technological
development trends, it is generally recognized
that 2030 will be the watershed regarding the
matured application for net zero forward-looking
technologies.

* During the stage from present to 2030, the
preparation time we invest in developing
forward-looking technology maturity will still
focus on continuing to promote green energy,
increase power generation by using gases,
carbon dioxide reduction, and strengthening
the grid connection scale and system tenacity
of renewable energy and system tenacity
based on the existing foundation of the energy
transition; meanwhile, we will make early
deployment for the R&D of forward-looking net-
zero technologies.

* During the stage from 2030 to 2050, we will
enter into the net zero transition stage that
faces the maximum capacity for the grid
connection of renewable energy, maturity of
carbon-free power technologies, and the large-
scale commercial introduction of hydrogenic
energy, ammonia energy, biomass energy, CCS,
geothermal energy, ocean energy, and other
emerging technologies. For power grids, smart
power grids, long-duration power storage, HVDC,
and relevant new power grid technologies shall
be introduced with a precondition to solving the
intermittency of green power, the abandoning of
wind power and solar power, and the insufficient
system inertia.

Under the abovementioned development, we
concluded that the major challenges of the
power department in the future are the method to

achieve the "zero carbon” status of power supply,
the "application” of forward-looking technologies
in the future, the way to guide other departments
to reach "electrification” for their energy use, and
the "strengthening” of the power grid system to
jointly facilitate the adjustment stability, tenacity,
and agility of the power system with the mass
renewable energy grid connection. In light of the
abovementioned challenges, Taipower Company
also further organized its power net zero
emissions strategical structure focusing on three
major aspects of supply, power grid, and demand.

In terms of supply, the power generation
structure adjustment through short-to-mid-term
energy transition and carbon dioxide emissions
reduction for expanding the scale of green
energy and replacing gas energy with coal-fired
generated energy will be the promotional focus
before the maturity of emerging technologies. In
the long run, we will introduce forward-looking
technologies and promote hydrogen-enrichment
combustion, ammonia-coal combustion, biomass
energy, and other technological options through
fuel replacement; subject to the feasibility
of technologies; we will continue to develop
combustion and introduction expansion to allow
the transition of the traditional thermal power
generation to achieve net zero emissions. During
the year, we actively executed co-combustion
technology MOU with leading global suppliers of
technologies to initiate relevant demonstration
projects. Our partners include Siemens AG from
Germany (MOU executed in April) and Mitsubishi
Company from Japan (MOU to be executed in
November). Furthermore, for biomass energy,
the initiation of the newly established power
generation unit project at Taichung Power Plant
and the existing coal-fired power generation
unit modification project is under evaluation.
Regarding the unreplaceable part of renewable
energy and carbon-free fuel, we will introduce
carbon fixation technologies. At present, we
are establishing our carbon-dioxide reduction
park at Taichung Power Plant in the hope of
commencing various tests and demonstration
and verification planning step by step and
expanding the introduction of power plants and
power generation units to complete the last mile
to net zero carbon dioxide emissions.

In terms of power grids, in response to the
power grid transition constructions for the
mass renewable energy grid connection. First,
create a friendly green power grid connection
environment with the purpose of decarburization,
make power grid resources available for sharing,
and improve the grid connection capacity and



system tenacity through continuously reinforcing
the power grid construction to realize the target
of renewable energy maximization and domestic
energy independence step by step. Second,
in response to the peak/off-peak features and
electrification trend of renewable energy, resource
integration on the demand end shall be reinforced
for adjustment; therefore, intelligence becomes
a material promotion strategy for power grids.
In recent years, we have been actively installing
smart power grids and a great number of AMI
smart meters to strengthen energy management
services and improve energy use efficiency
through the smart application of data and
technologies to relieve the power supply pressure
under the nighttime peak loading brought by
renewable energy. In addition, for the intermittency
issue caused by different solar power generation
volumes during daytime and nighttime after
the mass renewable energy grid connection, we
plan to transfer the power to the peak hours of
demand for use by way of energy storage. Except
for installing energy storage systems, we will
introduce energy storage resources in the private
sector through the auxiliary service procurement
and power transaction platform model. In the
long run, we also plan to build new pump storage
units, continue observing the development of
renewable energy, introduce hydrogen production
technologies in due course to achieve energy
storage through hydrogen, and utilize surplus
power from renewable energy to produce green
hydrogen for the diversification of energy storage
methods.

In terms of demand, we will mitigate power
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consumption demand and balance the changes in
loading through demand management measures.
For power-saving, we launched multiple power-
saving measures ((including energy-saving and
power consumption diagnosis, smart digital
services, and Taipower APP) and combined
more digital innovative tools of intelligence to
allow users to control their power consumption
management and, in turn, save energy and
minimize power demand. Regarding the demand
response, apart from the traditional incentive plan,
we will observe the power consumption model
of the industry and private sectors, re-design the
rate for different periods and intervals for users
to further adjust their power consumption habits
and time (time belt differentiated rate); by doing
so, we can adjust the changes in loading by
adopting aspects and practices of the demand
end to maintain the stable operation of power
systems.

To summarize, as a state-owned business,
the stable power supply has always been
Taipower Company's mission. On the path
of sustainable corporate development in the
future, we will include power net zero emissions
in our core values; meanwhile, in accordance
with international trends and the net zero route
promoted by the government, we will adopt
substantial acts to provide crucial drivers for
the net zero transition in Taiwan. We also expect
to exert our influence to assume the leading
character in the national power department and
join hands with the industrial department and
partners in social sectors to realize the net zero
prospect for Taiwan.

Master of Electrical Engineering, National Cheng Kung University. Previously the
Vice President and CEO of Distribution & Service Division of Taipower Company.
Wang Yao-Ting has been working in the power system field for over 30 years and
possesses extensive, professional, and practical experiences in the power grid
department. He is leading Taipower to achieve the company's net zero target.

Wang Yao-Ting
President Taiwan power
Company
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TCIl Reaffirms its

Sustainable Investments to
Helps its Customers'

Net Zero Pathways
in 63 Countries

‘ Renewable energy, net zero, corporate strategy ‘

I Abstract

On the Earth Day, April 22, 2022, we committed
to a more ambitious climate goal: In addition to
using 100% renewable energy by 2030, TCI aims
to reduce the water intensity by 25% by 2030,
achieve zero waste in production, and net zero
carbon emissions by 2040.

TCl is an international contract development
and manufacturing company (CDMO). The main
products include supplements, functional foods
and drinks, skin care products, personal products,
medical devices, and pet health supplements,
etc. Committed to the CDMO business model,
TCI designs unique formulas for our brand
customers through differentiated product design
and R&D technology advantages. TCl has created
unconventional products in the market to meet
the needs of customers and end consumers
and has sold these products to 63 countries
worldwide.

"Businesses must live in the future. People shall
manage the world's sustainability issues ahead
of the major impacts from the accumulated
problems."” Only companies that live in the
future can survive, and the "future” will only co-
exist with sustainable development. Renewable
energy transformation, increasing the use of
recycled materials, and developing an unmanned
intelligent factory are unstoppable trends. This is
a very important strategy we always reaffirm the
policies in the executive meetings.

TCI Co,, Ltd.

TCI greatly invests in developing
renewable energy as the first
company in Taiwan to commit to
RE100

In 2018, TCI became Taiwan's first company
to join RE100, committing to 100% renewable
energy by 2030. Presently, TCI continues to
purchase Taiwan Renewable Energy Certificates
(T-RECs), sign Renewable Energy Power Purchase
Agreements (PPAs) with renewable energy
providers, and build solar-powered systems for
self-use. In the future, TCI plans to increase its
renewable energy use rate by establishing its
solar power plant as the main strategy. We are
confident of reaching the goal of using 100%
renewable energy by 2030.

TCI's Pingtung-based Precise Manufacturing
Center has fully integrated the ISO 50001 energy
management system since 2017. Solar power
generation equipment was installed on the roof
with a total capacity of 1,362.24kWh. With the
strong sunshine of Southern Taiwan, the roof of
TCl's factory can produce more than 1GWh per
year. Considering the limitation of the factory roof,
TClI also searches for space outside the factory to
install renewable energy generation devices and
expects to reach 50% of renewable energy usage
by 2030. In the future, TCI plans to conserve
natural resources close to the self-build power
plant to create a natural positive renewable power
plant. In the future, the space of the conservation
park will be no less than the power plant. TClI



will also help contracted farmers to adopt
environment-friendly farming methods to increase
soil carbon sinks; thus, the implementation of
achieving environmental goals can be assured.

Pledged to achieve zero-carbon
emission: zero-carbon factories and
zero-carbon products

In addition to RE100, TCl is also taking the lead
in responding to international climate initiatives
such as EP100 and SBTi by making commitments
to energy efficiency and science-based reduction
targets respectively.

TCI's carbon emissions target has been approved
by SBTi (Science Based Targets initiative) and will
follow the strictest 1.5° C pathway. The emissions
target in Scope 1 and 2 will be gradually
advocated with the use of renewable energy and
the improvement of energy efficiency to reduce
51% absolute emissions by 2030. In Scope 3,
TCI will reduce emissions from the "purchase of
goods and services" through supplier screening
and communication. The Scope 3 emissions
target is to reduce by 15% by 2030 (2018 as the
base year).

The four factories in the Pingtung Agricultural
Biotechnology Park, as the benchmark of all
other business sectors of TCI, have improved
the energy efficiency and related emission
reduction programs. In 2021, the S5 functional
drink factory, S9 functional food factory, and
S12 automated warehouse will carry out
comprehensive energy-saving projects, such as
automatic scheduling control for air conditioning,
factory steam conversion, and cloud APP for
process control...etc., The outcome from these
implementations saved about 1.2 GWh of
electricity in 2021. It is expected to further save
nearly 4GWh in 2022.

In addition to achieving a zero-carbon factory,
TCI joint hands with customers and the supply
chain partners to develop zero-carbon health
supplements and facial masks, from raw material
procurement, production and manufacturing,
production and delivery, consumer use, and waste
disposal. Hence the life-cycle carbon footprint of
TCl's products can be PAS 2060 carbon neutral
certified. Not only does this enhance the beauty
and health of the consumers, but also mitigates
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the impact on the climate.

Elevated Energy Productivity
and Responded to EP100 Climate
Initiative

To improve energy productivity, TCl joined the
EP100 initiative in early 2019. The target is to
implement a group-wide energy management
system by 2026, and to improve energy
productivity and energy use efficiency by 35% by
2040 (with 2016 as the base year).

In this regard, TCI continues to invest in energy
efficiency projects and capital expenditures,
including upgrading energy-efficient equipment;
replacing LED lighting systems; installing smart
meters and energy monitoring systems; and
integrating cloud-based Al computing to achieve
a more comprehensive energy management.

On the Earth Day, April 22, 2022, the Company
set a more ambitious climate goal: In addition to
using 100% renewable energy by 2030, TCI aims
to reduce the water intensity by 25% by 2030;
achieve zero waste in production; and net zero
carbon emissions by 2040.

Next Step for Sustainability:
develop biological carbon sink,
optimize the intelligent factory, and
purchase more renewable energy

TCI has now implemented automated production
lines for many product categories, from filling to
packaging, with unmanned production. With the
command from the MES production management
systems, the automatic warehouse releases and
allocates the material onto the automated guided
vehicle (AGV). The AGV automatically transports
the raw materials and products to designated
areas, which not only ensures the cleanliness of
the entire area, but also ensures the health and
safety of the consumers. With the automated
process, we can also schedule production at
night, without excluding daytime shipment;
thus, which could speed up the production
efficiency of drinks and powder sachets. This
efficiency improvement shortens the production
lead time to 28 days potentially, increasing the
value of production and reducing the intensity of
electricity consumption.

Since 2019, TCI has been working with Sunny
Founder on the public welfare green energy
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projects — installing solar panels on the rooftops
of long-term care centers and the non-profit
organization for people with disabilities. The
T-RECs issued by the solar power generated are
then bought back from social welfare units under
long-term contracts, realizing both renewable
energy and social welfare. This long-term green
energy contract will generate nearly NT$4
million in revenue to support the operation of
social welfare organizations and reduce carbon
emissions.

In addition, TCI has also participated in renewable
energy trading in Taiwan in 2019. After the
amendment of the Renewable Energy Development
Act, TCI has publicly signed a renewable energy
power purchase agreement with the provider, Mr.
Watt, and become one of the first companies in

Author

Taiwan to complete a renewable energy purchase.
In the future, TCI to search for more partners for
public welfare green energy, such as fishery and
electricity symbiosis solar power projects, hoping
to achieve a win-win situation for both ecology
and green energy. TCI believes that sustainability
is how a company elevates its position in the
market. We will continue to implement diversified
sustainability strategies, including factory
construction and product design, and encourage
our suppliers to commit to sustainability and net
zero emissions. We are confident that TCI will
continue to receive recognition from international
supplement and personal care brands in Europe
and the United States, and obtain international
orders, proving that sustainability can be the key
driver for a corporate's operation and profit.

The Chairman of TCI CO., LTD. Mr. Yung-Hsiang Lin has been dedicated to Biotech
innovations for more than 20 years. He invented the world-class exclusive bio-
resource data mining system, created high-efficacy health supplements and
medical device products that were sold in 63 countries. Mr. Yung-Hsiang Lin
leads TCl's Net Zero Pathway by 2040 and shows his strong belief in corporate

Yung-Hsiang Lin
The Chairman of TCI CO., LTD.

sustainability bringing both business and blessings.
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Chapter.3

The High Profile Solution -

Hydrogen Energy Applications and
Development

Europe's Policy and Current
Status in Promoting Hydrogen
Energy Development

EU Hydrogen Energy
Development Policy

The European Commission announced the
European Green Deal at the end of 2019, which
incorporates climate change and environmental
challenges into its policies and sets out
corresponding actions, intending to achieve a
50% to 55% carbon reduction target by 2030
and zero greenhouse gas emissions by 2050.
In the EU Energy System Integration Strategy
and the EU Hydrogen Strategy, published by the
European Commission in July 2020, hydrogen
plays an important role in the integration of the
EU energy system and the future of the cyclic
energy system, as one of the foundations of
the future decarbonization of the European
energy system. Furthermore, since it can be
used as a raw material, fuel or energy carrier
and energy storage, and can be used in a wide
range of industrial, transport, power and building

KPMG

sectors, hydrogen can be used as a clean energy
alternative in areas where electrification is
challenging to achieve, among the three main
directions mentioned in the New Energy Systems
Integration Strategy. In addition to developing
policies and guidelines on hydrogen, the EU also
supports many hydrogen development projects
and initiatives, the key being the European Clean
Hydrogen Alliance, which was established in July
of the same year. The Alliance was announced
in March 2020 as part of the European Industrial
Strategy Guidelines and launched on July 8 of
the same year in parallel with the EU's Hydrogen
Strategy Guidelines to combine resources, expand
the investment pipeline for hydrogen production
and build the hydrogen industry chain through the
Alliance.
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The energy system today :
linear and wasteful flows of energy,
in one direction only
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In addition, the specially developed
Hydrogen Energy Strategy plans to support
the decarbonization process in industry,
transportation and energy production through
renewable hydrogen (also known as green
hydrogen) produced from wind and solar energy
in an integrated energy systems, which consists
of three phases:

(1) Phase 1 (2020 to 2024):

Install at least 6 million kilowatt regenerative
hydrogen electrolysis plants and produce up to 1
million tons of regenerative hydrogen in the EU.

(2) Phase 2 (2025 to 2030):

To install 40 megawatt regenerative hydrogen
generators and produce up to 10 million tons
of regenerative hydrogen in the EU by 2030. In
addition, the establishment of regional hydrogen
production centers called "Hydrogen Valleys,
dedicated hydrogen infrastructures that not only
balance hydrogen for industry and transport with
electricity, but also provide thermal energy for
residential and commercial buildings, and that
serve as the framework for the future European
regional hydrogen energy network. The goal
of the EU at this stage is to create an open

and competitive EU hydrogen market, where
cross-border transactions are unimpeded and
hydrogen supply is efficiently distributed across
sectors.

(3) Phase 3 (2030 to 2050):

Renewable hydrogen technologies should be
mature and capable of large-scale application in
hard-to-decarbonized sectors, from aviation and
shipping to hard-to-decarbonize industries and
commercial buildings. Renewable hydrogen is
expected to meet 24% (or 2,250 TWh) of the total
energy demand in the EU by 2050.



The High Profile Solution - Hydrogen Energy Applications and Development

EXHIBIT 2: HYDROGEN COULD PROVIDE UP TO 24% OF TOTAL ENERGY DEMAND, OR UP TO
~2,250 TWH OF ENERGY IN THE EU B‘I’]ZDSD
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' According to the Hydrogen Energy Strategy, renewable hydrogen refers to hydrogen produced by water electrolysis (in an electrolysis

tank, driven by electricity) from renewable energy sources. Renewable hydrogen has near-zero greenhouse gas emissions over its entire

life cycle and can also be produced through the conversion of biogas (rather than natural gas) or biomass.

In each of these phases, the Hydrogen Valley is a regional hub for hydrogen production as a critical project
for the development of a new hydrogen economy, linking production, transportation and various end-uses.
At the same time, the European Union has established the Mission Innovation Hydrogen Valley Platform
to promote the development of the Hydrogen Valley by creating a global platform for information flow and
cooperation on large-scale hydrogen projects.
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Hydrogen Valleys on the Mission Innovation Hydrogen Valley Platform (as of May 31, 2021)
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|l Current Developments

While the EU's hydrogen energy strategy presents investment opportunities and development, it also
poses significant challenges. In addition to technological breakthroughs, cost is an essential factor in the
expansion and spread of hydrogen energy. The International Energy Agency estimates that the current price
of green hydrogen is between €3.5 and €5.0 per kilogram, which is much higher than the €1.5 per kilogram
of grey hydrogen, and therefore is not competitive in the market today and for some time to come, and will
require long-term investment. As a result, it is expected that the EU will need to make long-term, large-scale
investments in renewable energy plants to produce hydrogen in order to meet the goals set by the EU.

According to the Hydrogen Council, a business group, and McKinsey & Company, a management consulting
firm, more than half of the world's announced hydrogen projects are focused on Europe, and the most
significant hydrogen-related investments are expected to occur in Europe over the next decade, including
the manufacture of green hydrogen and hydrogen from fossil fuels with carbon capture technology. In
addition, according to a report released by the Hydrogen Energy Council, if all plans are realized, global
investment in hydrogen energy will exceed $300 billion over the next decade, accounting for about 1.4% of
total energy industry investment, with Europe accounting for about 45% of that investment.

The European investment agenda for hydrogen energy is as follows:

Through the European Clean Hydrogen Alliance, Support strategic investments in clean hydrogen in
Investment develop an investment agenda to stimulate the roll the context of the Commission’'s recovery plan, in

Agenda out of production and use of hydrogen and build a particular through the Strategic European Investment
concrete pipeline of projects (by end of 2020) Window of InvestEU (from 2021).
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Propose measures to facilitate the use of hydrogen
and its derivatives in the transport sector in the
Commission's upcoming Sustainable and Smart
Mobility Strategy, and in related policy initiatives
(2020)

n/a

» Launch a 100 MW electrolyser and a Green Airports
and Ports call for proposals as part of the European
Green Deal call under Horizon 2020 (Q3 2020)

« Steer the development of crucial pilot projects that
support Hydrogen value chains, in coordination
with the SET Plan (from 2020 onwards).

+ Facilitate the demonstration of innovative
hydrogen-based technologies by launching calls for
proposals under the ETS Innovation Fund.

+ Strengthen EU leadership in international fora for
technical standards, regulations and definitions on
hydrogen.

* Promote cooperation with Southern and Eastern
Neighbourhood partners and Energy Community
countries, notably Ukraine on renewable electricity
and hydrogen.

+ Set out a cooperative process on renewable
hydrogen with the African Union in the Africa-
Europe Green Energy Initiative framework.

* Develop a benchmark for euro denominated
transactions by 2021.

+ Work to introduce a common low-carbon threshold/
standard for the promotion of hydrogen production
installations based on their full life-cycle GHG
performance (by June 2021).
Work to introduce a comprehensive terminology
and European-wide criteria for the certification of
renewable and low-carbon hydrogen (by June 2021).
+ Develop a pilot scheme — preferably at the EU level
— for a Carbon Contracts for Difference programme,
notably to support the production of low carbon,
circular steel, and basic chemicals.

+ Start the planning of hydrogen infrastructure,
including in the Trans-European Networks for Energy
and Transport and the Ten-Year Network Development
Plans (TYNDPs) (2021) taking into account also the
planning of a network of fuelling stations

» Accelerate the deployment of various refuelling
infrastructure in the revision of the Alternative Fuels
Infrastructure Directive and the revision of the Regulation
on the Trans-European Transport Network (2021).

+ Design enabling market rules to the deployment of
hydrogen, including removing barriers for efficient
hydrogen infrastructure development and ensure
access to liquid markets for hydrogen producers and
customers and the integrity of the internal gas market,
through the upcoming legislative reviews (2021).

Establish the proposed Clean Hydrogen Partnership,
focusing on renewable hydrogen production, storage,
transport, distribution and critical components for
priority end-uses of clean hydrogen at a competitive
price (2021).

n/a

Global Hydrogen Energy Technology and Market Development

e Hydrogen Energy Related Regulations Inventory

Many countries are already focusing on the development of hydrogen energy, and most advanced
developing countries have introduced hydrogen energy policies. The International Energy Agency predicts
that global demand for hydrogen will reach 520 million tons by 2070. As an essential measure to address
climate change and accelerate energy transformation, more and more economies are placing greater
emphasis on developing the hydrogen energy industry. According to a recent report by the International
Hydrogen Energy Council, 131 large-scale hydrogen energy development projects have been launched
worldwide since February 2021, and global investment in hydrogen energy is expected to reach $500 billion
by 2030. The World Energy Council estimates that hydrogen could account for up to 25% of global end-use
energy consumption by 2050.

Cross-border hydrogen collaboration among energy, chemical, and manufacturing companies is booming.
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As a result, hydrogen fuel cell vehicles have been
introduced to the market, and there has been a
boom in the development of hydrogen-powered
trains, ships, trucks, and other emerging vehicles.
For example, Hyundai Motor in Korea has invested
approximately 7.6 trillion won ($6.4 billion) in
hydrogen-related R&D and facility expansions. In
addition, in July 2021, Hyundai Motor announced
a partnership with Hyundai Electric Energy
Systems to develop hydrogen fuel cell packages
for mobile generators and alternative marine
power supply solutions.

In 2019, Australia released its National Hydrogen
Strategy, which outlines 57 action plans to
build hydrogen energy hubs, create industry
demand by the 2025 milestone, and become a
significant global hydrogen economy by 2030.
On the supply side, Australia will focus on
enhancing hydrogen production technologies and
efficiency, and strengthening hydrogen supply
through liquefaction, pure hydrogen pipelines or
underground storage technologies, while on the
demand side, there are three main categories of
consumer products such as hydrogen refueling
stations, hydrogen-powered vehicles or synthetic
fuels for aviation and marine use, industrial
products such as retrofitting equipment with
hydrogen input holes, and infrastructure such as
strengthening hydrogen power grids in remote
areas. The Australian government is committed to
investing in developing hydrogen power stations,
hydrogen-powered vehicles and synthetic fuels
for aviation and shipping. In terms of funding, the
Australian Government is investing $300 million in
the Hydrogen Jumpstart Fund, which will be used
specifically to finance hydrogen energy projects,
and the Australian Renewable Energy Agency is
administering a $70 million Renewable Hydrogen
Energy Construction Fundraising Program for
alternative energy solutions of TOMW or more.
In July 2020, the European Union released the
EU Hydrogen Energy Strategy, which plans to
increase the share of hydrogen in the energy mix
to 12-14% by 2050. It outlines a comprehensive
investment plan that includes the entire industrial
chain of hydrogen production, storage and
transport, as well as investment in existing natural
gas infrastructure, carbon capture and storage
technologies, and proposes to strengthen further
R&D and technological innovation (mainly to
develop hydrogen produced from solar and wind
energy) and promote international cooperation in
hydrogen energy. According to France's National
Hydrogen Energy Strategy, the country will build
and install hydroelectric devices on a large scale,
develop the electrolysis industry, and promote
the use of hydrogen fuel cells in transportation,

among others. The country plans to have 6.5GW
of electrolysis tank capacity by 2030, producing
600,000 tons of green hydrogen and reducing
CO, emissions by 6 million tons. In June 2021,
the US announced its "Hydrogen Energy Earth
Initiative,” which proposes to reduce the cost of
green hydrogen by 80% from the current $5 per
kilogram to $1 per kilogram within 10 years, and
the US Department of Energy announced $52.5
million in funding for 31 hydrogen-related projects.
Korea has enacted the world's first Hydrogen
Economy and Hydrogen Safety Management Act
in recent years, laying the legal foundation for the
government's commitment to hydrogen energy and
the implementation of facility safety standards,
providing a more transparent mechanism for
Korea's hydrogen pricing system. Japan has
also formulated policies focusing on hydrogen
energy applications, hydrogen transportation
and hydrogen production, as well as measures
to achieve its goals; Singapore announced a $36
million low-carbon energy research grant program
in 2020 to support research and development
of hydrogen energy and other low-carbon
technologies; Chile released its national green
hydrogen strategy in November 2020, intending
to produce the world's cheapest green hydrogen
by 2030 and become one of the world's top three
hydrogen exporters by 2040. In July 2021, the
Egyptian government issued a statement urging
the development of a comprehensive national
hydrogen development strategy to empower
Egypt's hydrogen production and utilization
capabilities and integrate green hydrogen into the
country's integrated energy system.

According to the International Energy Agency
(IEA), as the costs of renewable energy sources
such as solar and wind energy decreases and
economies of scale emerge from electrolytic
tanks, green hydrogen from renewable energy
sources will become more competitive in
terms of cost by 2030, and market recognition
is expected to increase further. However, the
hydrogen industry is still in its infancy and faces
many challenges, including the lack of scale
in infrastructure, the high cost of low-carbon
hydrogen, the immaturity of the application
industry clusters, and the lack of perfect policies
and regulations. The current state of development
of the hydrogen industry shows that the
production and use of low-carbon hydrogen needs
to be stimulated by countries through various
means, together with strategic investment and
financial incentives. An increasing number of
economies have set targets for hydrogen refueling
stations. As of February 2021, Europe has 200
hydrogen refueling stations in commercial
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operation. Germany has already built about 100 of them, and plans to build 400 by 2023. France is aiming
for 400 to 1,000 hydrogen refueling stations by 2028.

Many economies are strengthening their bilateral partnerships to ensure stable supply partnerships and
promote the formation of a global hydrogen supply chain. The European Commission is committed to
strengthening innovative cooperation between European and African partners in sustainable development,
including the hydrogen-focused Euro-African Green Energy Initiative (EAGEI), which signed a framework
agreement with the Port of Rotterdam in the Netherlands to export green hydrogen to the Netherlands
and Europe as a whole. Masdar City Government in UAE, Siemens Energy, Marubeni Corporation and other
companies have reached an agreement to establish a demonstration plant for hydrogen production in the
city. In addition, Germany and Saudi Arabia will cooperate closely in the production, processing, application
and transportation of green hydrogen.

The United Nations Industrial Development Organization has also launched a Global Partnership for
Industrial Hydrogen Applications to promote hydrogen solutions worldwide in recent years. The partnership
aims to promote strategic dialogue and enhance the exchange and cooperation on policies, technologies
and standards.

e Hydrogen Energy Regulatory Restrictions and Advancements

On the domestic front, although the Taiwan government has not yet enacted regulations or explicit policies
on hydrogen energy, it has been actively working towards this project. The Taiwan Institute of Economic
Research (TIER) and the Taiwan Hydrogen and Fuel Cell Coalition (THFCP) have actively cooperated with
many countries that are more advanced in developing hydrogen energy to hold forums and even sign
memoranda or agreements. The following table shows the countries and initiatives THFCP has taken in
recent years to promote hydrogen energy in Taiwan.

On May 28, 2021, the THFCP promoted and discussed Taiwan's products and technologies to the State of North
Rhine in Germany and 30 German industry and economic promotion units at the Taiwan-Germany Hydrogen
Energy Exchange Video Conference on issues related to hydrogen energy and fuel cells in Taiwan. Furthermore,
Germany on August 10, 2021, the Energy Bureau of the Ministry of Economic Affairs and the German Institute Taipei
jointly organized the 2021 Taiwan-Germany Energy Transition Forum, which not only focused on the exchange
of experiences related to energy transition between the two sides, but also discussed issues related to
hydrogen energy.

At the Taiwan-UK Hydrogen Forum held on October 21, 2021, the Taiwan Hydrogen and Fuel Cell Alliance
and the Scottish Hydrogen and Fuel Cell Association signed a Memorandum of Understanding to deepen
the exchange between Taiwan and the UK on hydrogen technology and applications, and to discuss how the
hydrogen and fuel cell industries in Taiwan and the UK can work together in depth on a bilateral scale, as well
as to explore opportunities for cooperation in third countries such as India and Malaysia.

The Canada-Taiwan Low Carbon Emissions - Hydrogen and Fuel Cells (HFC) Forum, held on January 18, 2022,
brought together Canadian and Taiwanese leaders in the hydrogen fuel cell industry to discuss bilateral
cooperation to achieve the goal of net zero carbon emissions by 2050. In addition, Taiwan and Canada signed
a memorandum of understanding at the forum, aiming to establish an exchange and cooperation platform
between industry, government, academia and research, and to promote cooperation and development in the
hydrogen energy and fuel cell technology field between Taiwan and Canada.

Canada

In addition, the Ministry of Science and Technology (MOST) has recently launched the "National Net Zero
Technology Action Plan,” which focuses on the layout of emerging technologies required for energy saving
and carbon reduction after 2030. To achieve this goal, we expect to invest approximately $41.5 billion in
low-carbon and carbon-negative technologies through 2030, with significant investments in hydrogen
energy, energy storage devices and smart grids.

The following table shows the status of hydrogen energy promotion in other regions.
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The UK's National Hydrogen Strategy proposes that by 2030, the UK is expected to have 5GW of hydrogen
production capacity to replace natural gas and power 3 million UK homes, making it a global leader in
hydrogen energy; by 2050, between 20% and 35% of the UK's energy consumption will come from hydrogen,
which is expected to be well above the global average of 10%.

reen | comy [ i
The European Clean Hydrogen Alliance plans to establish at least 40GW of renewable hydroelectric plants
by 2030, with hydrogen production from renewable electricity (e.g. wind and solar) and low-carbon hydrogen
from fossil fuels as a supplement to create a complete hydrogen value chain in Europe. As a result, clean
hydrogen is expected to meet 24% of global energy demand by 2050, with annual sales estimated at nearly
€630 billion and 1 million jobs in the European hydrogen value chain.

In August 2018, the Korean government designated the hydrogen energy industry as one of the three strategic

investment areas for innovation and growth. In January 2019, the Korean government released the "Roadmap

South for the Development of the Hydrogen Energy Economy;” which focuses on hydrogen fuel cell vehicles and

fuel cells, hydrogen fuel cell vehicles, hydrogen refueling stations, hydrogen power generation, hydrogen gas

production, storage and transportation, and safety regulation, and is expected to create 43 trillion won in

annual added value and 420,000 jobs by 2040, and to make Korea the world's leading country in hydrogen
energy economy with the highest international market share of hydrogen fuel cell vehicles and fuel cells.

Korea

As Japan has almost no energy resources, it attaches great importance to the use of hydrogen energy.

Therefore, it expects to occupy the top of the hydrogen energy industry chain and become an exporter
of hydrogen energy in the future, and proposes to be the first to realize a "hydrogen society” in the world,
Tt offering a "Basic Strategy for Hydrogen Energy” and a "Hydrogen Energy Utilization Progress Chart" in
P 2017 and 2019 respectively, with the following two main goals: to reduce the price of hydrogen fuel cell
vehicles to the same level as hybrid vehicles by 2025; to build 900 hydrogen refueling stations by 2030 to
North
America
I Hydrogen Energy Technology Investment

commercialize hydrogen power generation, and to continuously reduce the cost of hydrogen supply so that
it can compete with conventional energy prices.

In November 2019, the Fuel Cell and Hydrogen Energy Association (FCHEA) released "A Roadmap for the
US Hydrogen Economy - Reducing Emissions and Driving Hydrogen Growth Across the US;" which outlines
a roadmap for "building cross-market and application partnerships for long-term global energy technology
leadership” from an industry perspective. The US Department of Energy plans to spend $8 billion to
establish regional hydrogen energy centers to expand the use of hydrogen in industry, and another $1 billion
to reduce the cost of producing hydrogen from renewable energy sources, and $500 million to support the
production of hydrogen energy equipment and create a domestic supply chain. By 2050, hydrogen demand
is expected to reach 63 million tons, contributing $750 billion in annual revenue, providing 3.4 million jobs,
and meeting 14% of US end-use energy demand. Externally, it expects to export technology to regions such
as Europe, China, Japan, Korea, and Australia that are looking to develop hydrogen energy infrastructure to
maintain the US position as a global energy leader.

As hydrogen technology is still in its infancy, there is less investment in hydrogen technology than in other
familiar renewable energy sources globally. Only the European public sector has invested more money in
hydrogen technology to promote hydrogen development and stimulate private investment in hydrogen
technology. In general, investment in hydrogen technology can be based on investment in renewable
energy. Therefore, in this section, we will start with the general financing practices for renewable energy to
illustrate the financing options available for hydrogen technologies, and then introduce the current status
of investment in hydrogen technologies.

e [ntroduction to Related Financial Support Programs

Funding

Financing for renewable energy projects comes from a combination of indirect financing (debt) and direct financing
(equity), just as it does for general corporate finance. Indirect financing can take the form of loans or bonds; direct
financing can take the form of pure equity or quasi-equity (e.g., secondary bonds, mezzanine financing, among
others). The following are some of the most common types of direct financing and indirect financing.

Direct financing is a way to raise funds by selling or leasing property or providing services.
1. Private Placement

2. Public offerings of stock

3. Asset securitization

4. Yield Companies (Yield Co.)

5. Crowd fundraising
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Indirect financing refers to the supply and
demand of funds through financial intermediaries
such as banks to reach financing transactions.

1. Bank financing

2. Leasing

Introduction to Green Bonds

In addition, renewable energy projects can
be financed in a different way than ordinary
businesses, such as by issuing green bonds. A
"Green Bond" is a bond whose purpose is to finance
a low-carbon environmental or green economy
investment project, where the issuer commits to
use the funds raised for the purpose of financing a
green economy investment project, and is labelled
as "green” by the issuer. The difference between
the bonds and ordinary bonds is that the funds
must be used for "green” investment projects with
positive environmental benefits.

1.Principles of Green Bond Issuance

Green bonds are voluntary commitments by

bond issuers to use bond funds; therefore,

there are currently no mandatory standards or

legal requirements governing them. The most

widely recognized standard is the International

Capital Market Association (ICMA), which, in

cooperation with major international financial

institutions, introduced the Green Bond

Principles (GBP) in 2014. The funds raised are

divided into 10 uses.

i. Renewable Energy

ii. Energy Upgrading

iii. Pollution Prevention and Control

iv. Environmental Sustainability Management of
Biological and Land Resources

v. Land and Water Biodiversity Conservation

vi. Clean Transportation

vii. Sustainable Water Resources and
Wastewater Management

viii. Climate Change Adaptation

ix. Eco-efficient and circular economy products,
production technologies and processes

x. Green Buildings

2. Overview of Green Bond Issuance in Taiwan
The initial issuance of Taiwan's green bonds
began on April 21, 2017, when the Securities
and Exchange Commission (SEC) released the
"Green Bond Guidelines” and on May 19, 2017,
the first batch of Taiwan's green bonds were
successfully listed and issued by four banks,
including KGI Bank, SinoPac Bank, Chinatrust
Bank, and Yushan Bank, with a total issuance
amount of NT$5.17 billion. CPC issued the
first green corporate bond in Taiwan. After
evaluation, CPC selected two projects, including
the "Taichung Plant Phase Il Investment Plan

of the Natural Gas Division" and the "Third
Liquefied Natural Gas Receiving Station
Investment Plan,’ and issued a 10-year green
bond of NT$2.8 billion on September 20, 2017
under the green project category of "greenhouse
gas reduction,” making it the first green bond
issued by a production company in Taiwan.

In order to establish a more complete over-
the-counter trading system for sustainable
development bonds, on April 29, 2021, the OTC
announced and implemented the "Sustainable
Development Bond Practice Guidelines,’
which consolidates the "Green Bond Practice
Guidelines" and "Sustainable Development Bond
Practice Guidelines,” and adds new socially
responsible bond qualifications and related
regulations. According to the "Sustainable
Development Bond Practice Guidelines,” the
scope of sustainable development bonds
includes green bonds, social responsibility
bonds and sustainable development bonds that
the OTC approves.

Since the issuance of green bonds in Taiwan
in 2017, Taiwan Power has issued green bonds
every year, and as of May 9, 2022, it has issued
a total of $43.85 billion in green bonds, and the
total amount of green bonds expected to be
issued in mid-June is $47.05 billion, making it
the largest issuer of green bonds in Taiwan.

e Current Status of Hydrogen Energy Technology
Investment

Hydrogen Energy Industry Market Investment

Currently, there are relatively few investments
related to the hydrogen industry and hydrogen
technology. Most existing financing is either
government funding or joint public and private
investment. Most of these funds are used for
the development of the hydrogen industry and
hydrogen technology, and the following is an
overview of hydrogen financing in each country.

1.US

In November 2021, the US passed a $1.2 trillion
bipartisan infrastructure bill that will see the
Department of Energy spend $8 billion to establish
regional hydrogen energy centers to expand the
use of hydrogen in industry, another $1 billion
to reduce the cost of producing hydrogen from
renewable sources, and $500 million to support
hydrogen equipment production and build the US
domestic supply chain.

2. Canada
Canada's hydrogen energy strategy builds
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on existing policies, such as the Healthy
Environment and Healthy Economy strategy,
which proposes a $1.5 billion Low and Zero
Emission Fuel Fund and nearly $300 million in
incentives for the purchase of zero-emission
vehicles, to build an entire green economy
and clean energy environment and to promote
the development of the hydrogen industry.
In addition, on June 9, 2021, the federal
government, the Province of Alberta and
Canadian company Air Products announced a
$1.3 billion investment in a world-class liquid
hydrogen manufacturing plant that is expected
to be operational by 2024. In addition, the
federal government and Alberta announced in
June 2021 that they will invest $9.2 million in
the "Electrification of Alberta's Zero Emission
Trucks” to develop hydrogen and electric hybrid
trucks and $2.3 million in hydrogen refueling
stations to transform the low-carbon economy.

3.UK

In February 2020, the UK's Department for
Business, Energy and Industrial Strategy
(BEIS) announced a comprehensive £90
million programme, of which  £28 million is
dedicated to the development of hydrogen
energy projects, including the construction of
two of the largest low-carbon hydrogen power
plants ever built in Europe. One of these is
HyNet, a project coordinated by Progressive
Energy Limited, in partnership with Johnson
Matthey, SNC Lavalin and Essar QOil, to develop
a hydrogen production facility in the UK's first
net-zero industrial estate using carbon capture
and storage technology. From 2025, the HyNet
project will build new infrastructure while
upgrading and reusing infrastructure currently
engaged in the production of fossil fuels to
produce, store and distribute hydrogen energy
in the northwest of England and North Wales
by using the most advanced technologies. The
hydrogen produced at the plant will be used at
the nearby Unilever site and at the Greengate
glass plant in Pilkington - which will be the
first time hydrogen has been used in a global
glass manufacturing plant. In addition, in
October 2021, the Chancellor of the Exchequer
confirmed in his 2021 Budget and Spending
Review that the UK Government plans to spend
£240 million between 2022 and 2025 on the
Net Zero Hydrogen Fund (NZHF) to support
the commercial deployment of new low carbon
hydrogen projects, with a target of 5GW of
hydrogen energy production by 2030.

4. Germany
There is already a precedent for public funding

of hydrogen technology in Germany. In the
area of industrial hydrogen energy, the German
Federal Ministry of Education and Research
has provided more than 60 million euros
in funding for the "Carbon2Chem” project,
which will investigate how to use industrial
gases generated in the production of steel to
make primary products that can be used for
fuel, plastics or fertilizers. The German steel
industry is expected to emit 20 million tons of
CO, per year in the future, which means that
10% of the annual CO, emissions from German
manufacturing and industry can be used. The
project is expected to receive more than 100
million euros in funding by 2025.

5. Czech

There is no specific investment mechanism for
hydrogen technology in the Czech Republic, but
there are already some examples of cooperation
to support such projects. For example, in 2019, the
regional governments of Usti and Labem as well
as UNPETROL, a.s. (a PKN Orlen Group company)
brought together 17 public and private institutions
to sign a memorandum of cooperation on the
development and use of hydrogen energy, an
initiative aimed at supporting the use of hydrogen
energy in local industry.

6. Italy

SNAM S.p.A. (SNAM) launched the SNAMTEC
program in 2019 with the aim of improving
energy efficiency, reducing pollutant gas
emissions and fostering technological innovation
in the energy sector. The SNAMTEC project
consists of a one-month trial in Campania, which
introduced a 5% hydrogen quota into the energy
mix and demonstrated that even a tiny amount
of hydrogen in the energy mix can significantly
reduce CO, emissions.

Hydrogen Vehicle Market Investment

Organizations and companies around the
world are currently working to find funding for
hydrogen technology for the automotive industry.
Two EU-funded research projects (H2ME1 and
H2ME2) are known to be aimed at increasing
the number of hydrogen fueling stations in
the EU by 49 and over 1,400 cars, trucks and
trucks by 2022. With budgets of €70 million and
€100 million respectively, the EU Vision 2020
program has invested a total of €67 million in
these two projects, which will run until May 2020
and June 2022 respectively. These research
projects include more than 40 partners from nine
countries and the transport, hydrogen and energy
sectors, including Audi, BMW, Engie, H2 MOBILITY,
Hyundai, Michelin, OMV and Renault.
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Air Liquide and TotalEnergies
Partner to Develop Low-Carbon
Hydrogen Production in the
Normandy Industrial Basin

’ #Hydrogen, #Energy Transition, #CCS, #Low Carbon Aviation ‘

@ airLiquide

’ #Low Carbon Transportation#Net Zero, #Carbon Neutrality ‘

Hydrogen is at the heart of the energy transition and clean transport revolution. As a precursor of hydrogen
transition, Air Liquide has been using its existing industrial facilities, technologies and expertise, collaborating
with visionary partners to develop low carbon hydrogen production and applications worldwide, in particular for
the transportation sector. This article showcases pioneering projects on carbon capture and storage (CCS) and
several practical hydrogen applications on aviation, helping to prepare airports for the coming hydrogen era.

|

Air Liquide and TotalEnergies partner to decarbonize of both companies to reach carbon neutrality
hydrogen production at TotalEnergies’ Normandy by 2050, this ambitious project is part of a
platform in France. This project will enable in sustainable development approach which will
time the supply to TotalEnergies by Air Liquide help develop a low-carbon hydrogen ecosystem
of low-carbon hydrogen by relying on Air in the "Axe Seine/Normandy”, progressively
Liquide's hydrogen network in Normandy and the supported by technologies such as CCS and
implementation of a large-scale CO, capture and electrolysis.

storage solution (CCS). In line with the objective
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I Reducing Carbon Emissions

Under a long-term contract agreement, Air Liquide
will take over and operate the 255 tons-per-day
hydrogen production unit at the TotalEnergies
platform in Normandy. Connecting the unit to
Air Liquide's hydrogen network will enable it to
optimize its performance and, ultimately, develop
the world's first low-carbon hydrogen network.
The network already includes a hydrogen
production facility in Port-Jérome equipped with
Air Liquide's CryocapTM carbon capture solution
since 2015. Air Liquide is considering adding a
large-scale unit to produce renewable hydrogen
via electrolysis.

In addition, the companies will launch
development studies to deploy a carbon capture
and storage (CCS) project to decarbonize the
hydrogen produced in this unit at the Normandy
platform. Air Liquide would install its Cryocap™
process to capture CO,, while TotalEnergies would
handle transportation and storage of the captured
CO,, notably through the Northern Lights (Norway)
and Aramis (Netherlands) CCS projects being
developed in the North Sea.

In the long term, the implementation of these
projects would reduce the carbon emissions from
the unit's hydrogen production by approximately
650,000 tons of CO, per year by 2030.Hydrogen, a
New Era for Aviation

Aviation is responsible for 2% of CO, emissions
and is at the heart of ecological issues. For
aircraft as well as for airports, hydrogen could
help cut emissions by 50% by 2050. Present
across the entire hydrogen value chain, Air Liquide
is using its technical and industrial expertise in
hydrogen to help decarbonize aviation from the
ground to the air.

Hydrogen can be used for many
applications in and around the
airport

Low-carbon hydrogen is produced in gaseous
form, particularly by using renewable energies
for water electrolysis, as is already the case
at Air Liquide's Bécancour site in Quebec. The
numerous pipelines deployed by Air Liquide will
soon mean that it can be transported in large
quantities to a liquefier located near each airport.
Thanks to its expertise spanning more than 50

years in the aerospace industry and extreme
cryogenics, Air Liquide can use its experience in
liquid hydrogen to serve airport ecosystems. Once
liquefied, it is transferred to storage containers.
Trucks can then fill up their tanks and carry out
logistics, such as refueling on the tarmac.

I The airport ecosystem

Once available at the airport, liquefied hydrogen
is used for many purposes, including ground
logistics: baggage tractors, forklifts, pods,
super tugs, shuttle buses, etc. For example, at
Seoul-Incheon International Airport, Air Liquide
provides recharging stations for airport vehicle
fleets with filling times of under 5 minutes.
The environmental impact of all these vehicles
is considerably reduced by using hydrogen to
power them. Finally, thanks to high-performance
trucks capable of storing up to 300 liters of liquid
hydrogen, refueling can be done directly on the
tarmac in a few minutes. One of the Group's
projects is the winner of the AMI "H2 Hub Airport”
to develop an airport hydrogen industry.

I Aboard the aircraft

Aboard the aircraft, hydrogen can be used to
power all the flight and communication systems
in the cockpit, while ensuring passenger comfort
by powering lighting, heating and all on-board
services, including catering and refrigeration. In
the future, it could be used for propulsion — either
by direct combustion or by powering a fuel cell.
When used in fuel cells, hydrogen combines with
oxygen from the air to produce electricity with only
water as a byproduct. The first hydrogen-powered
commercial aircraft has been announced by
Airbus for 2035. To best prepare for its arrival and
contribute to the emergence of an innovative and
strategic French sector, Air Liquide has partnered
with Airbus and the ADP Group in June 2021.

With an already well-established presence in many
business areas, Air Liquide is ideally positioned to
develop synergies between mobility applications.
This is in large part thanks to infrastructure that
serves the entire airport infrastructure: taxi stands,
bus terminals and train stations for local or long-
distance transportation. This complementarity of
infrastructure uses is a major lever for making low-
carbon hydrogen accessible.
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Air Liquide, Airbus and Groupe ADP
partner to prepare Paris airports for
the hydrogen era

Air Liquide, Airbus and Groupe ADP have partners
to prepare for the arrival of hydrogen in airports
by 2035 as part of the development of hydrogen-
powered commercial aircraft. The partners will
leverage their respective expertise to support the
decarbonization of the aviation industry and to
define the concrete needs and opportunities that
hydrogen can bring to the aeronautics sector.
This partnership reflects the 3 partners' shared
ambition to contribute to the emergence of an
innovative and strategic French sector dedicated
to achieving climate-neutral aviation worldwide.

To prepare for the arrival of the first hydrogen-
powered commercial aircraft by 2035, airports
will need to be adapted, in particular, to include
the specificity of liquid hydrogen supply. The
partnership announcement focuses on carrying
out feasibility studies aimed at developing this
infrastructure.

As a first step, a study involving a representative
panel of around 30 airports worldwide will be
launched to assess potential configurations for
liquid hydrogen production, supply and distribution.
Detailed scenarios and plans will then be drawn
up for the two main Paris airports: Paris-Charles
de Gaulle and Paris-Orly. These scenarios will be
essential in defining the required infrastructure,
including scope and location, and in identifying
and integrating the constraints relative to both
industrial and aviation safety standards.

This partnership brings together complementary
expertise with the ambition to support the
transformation of airports and pave the way for a
new era of sustainable air travel.

Case Study: Hydrogen for Incheon
International Airport

Incheon Airport T2 Hydrogen Refueling Station,
jointly invested by Air Liquide, Hyundai Motor
Company, and Hydrogen Energy Network (also
known as'HyNet'), equipped with Air Liquide
technology was completed in 2021. This was
a key milestone as it commemorated the
commissioning of the 100th hydrogen refueling
station across 68 sites in Korea.

For the Airport T2 Hydrogen refueling station,
Air Liquide supplied the high-capacity hydrogen
refueling station equipment. The Group will
also be the hydrogen molecule supplier under a
long-term contract. Hyundai Motor will provide
new hydrogen buses along with after-sales
services. HyNet will operate the station which
will primarily serve hydrogen buses but will also
be used for fuel cell passenger cars, in line with
the government plan to considerably densify the
network of hydrogen stations in the country.

With a capacity of delivering 1 tonne of hydrogen
per day, this station is at least 4 times larger than
the existing hydrogen stations on the Korean
market today. On average, it is able to serve 40
buses or 180 passenger cars per day. Leveraging
on Air Liquide's most recent technology, it will
allow two buses to fill simultaneously as well as
passenger cars consecutively with limited waiting
time for efficient peak time management.

The introduction of the hydrogen station is in
line with the strategy of Incheon International
Airport Corporation, which strives to become the
Northeast Asia air logistics hub, and promotes
itself as an eco-friendly international airport. As
such, Incheon International Airport Corporation
will also gradually upgrade its current fleet of
shuttle buses with hydrogen buses.

Case Study: Air Liquide, Airbus,
Incheon Airport and Korean Air
Partner to Prepare the Use of
Hydrogen in the Decarbonization of
the Aviation Sector in Korea

Air Liquide, Airbus, Korean Air and Incheon
International Airport Corporation partners
to explore the use of hydrogen at Incheon
International Airport. More globally, the
collaboration will also study the development
of Korean airport infrastructure to support the
deployment of hydrogen-powered commercial
aircrafts. This partnership reflects a shared
ambition to drive the emergence of an innovative
aviation sector dedicated to supporting the Korean
government's goal of carbon neutrality by 2050.

The four partners will prepare a roadmap to first
develop hydrogen usage at and around Incheon
Airport, and build scenarios to support the
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deployment of hydrogen ecosystems connected
to other Korean airports. As a second step, the
partnership focuses on carrying out studies aimed
at defining and developing the required liquid
infrastructure at Incheon Airport to prepare for the
arrival of the first hydrogen-powered aircraft.

Each partner will leverage their complementary
expertise to help define the potential
opportunities that hydrogen offers, and
support the decarbonization of the aviation
industry. Air Liquide will bring its extensive
expertise in mastering the entire hydrogen value
chain (production, liquefaction, storage and
distribution), in particular liquid hydrogen supply.
Airbus will provide characteristics of hydrogen-
powered aircraft ground operations as well as

Author

aircraft characteristics and fleet energy usage,
while Korean Air will provide expertise on ground
aircraft operations and aviation management and
operations. Finally, Incheon International Airport
Corporation will provide an airport development
plan outlook, along with air traffic characteristics
and distribution among terminals, starting with
Incheon International Airport, one of the largest
and busiest airports in the world.

Through this partnership, Air Liquide will leverage
its strong local footprint to accelerate the
deployment of hydrogen solutions in South Korea.

Air Liquide is a world leader in gases, technologies and services for Industry and Health. It is present in 75 countries
with approximately 66,400 employees and serves more than 3.8 million customers and patients. Air Liquide has been
rooted in Taiwan since 1987 with more than 40 production facilities and service locations islandwide to support its
customers in diverse industries through innovative and unique blend of products, equipment and services.
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Bosch Aspires to Be a
Beacon of Sustainability

Technology

BOSCH

Invented for life

osch sees it as its strategic imperative to find technological responses to societal and ecological
Bchallenges. As early as 2020, Bosch became the first industrial enterprise to be carbon neutral at
its locations worldwide. Currently, the company is striving to reduce carbon emissions along the value
chain. With this attitude, Bosch characterizes its product portfolio towards sustainability, from shaping
the hydrogen economy, driving mobility transformation, to making industrial technology more efficient.

Bosch aspires to be a beacon of
sustainability

For the Bosch Group, sustainable, ecological,
and socially responsible action is the foundation
for our success in business. This attitude
characterizes the entire company and is reflected
in our actions at all levels: Bosch aspires to be
a pioneer in climate action and has anchored
this aspiration in its sustainability vision. As
a technology company, Bosch sees it as our
strategic imperative to find technological
responses to societal and ecological challenges.
This is what we mean by "Invented for life;" and we
are driving the development and application of a
broad range of technologies to help us deliver on
this claim.

I Bosch: a climate action pioneer

Climate change is one of the biggest challenges
facing humanity: stopping it is a task for society as
a whole. At Bosch, we started our climate actions
early on and have marked significant milestones.
Bosch has become carbon neutral (Scope 1 and 2)
since February 2020, with more than 400 locations
worldwide, Taiwan included. The achievement
has made Bosch the first globally operating
industrial enterprise to reach such a lofty goal.
Such accomplishments in climate action have won
recognition outside the company as well: the non-
profit Carbon Disclosure Project (CDP) has added

Bosch to its prestigious A List in 2021.

To Bosch, achieving carbon neutrality is the result
of strategic planning and systematic approaches.
In the course of reducing carbon emissions, four
levers have been applied at Bosch: increasing
energy efficiency, expanding renewable energy
supply, procuring green electricity, and offsetting
unavoidable carbon emissions. However, we
believe that the first two levers will be key to
improving the quality of carbon neutrality in the
long term as the share of electricity consumption
and carbon offsets reduce overtime. In line
with the global strategy, Bosch Taiwan replaced
conventional light bulbs with energy-efficient LED
light bulbs to reduce emissions while offsetting
inevitable carbon footprints.

Carbon neutral
from 2020

Purchased goods
and logistics

Use of products

-15% by 2030

Picture 1: Bosch is striving to reduce emissions along
the value chains by 15 percent by 2030
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The next milestone: climate action
across the entire value chain

As proud as we are to achieve carbon neutrality
at our locations worldwide, we do not see it as
the end of the road for our climate action efforts.
While we continue to improve existing measures,
we are now going beyond our immediate sphere
of influence and actively tackling our Scope 3
emissions: we are working to reduce emissions
generated along our value chains, upstream and
downstream, and during the entire life cycle of
our products, by 15 percent before the end of
this decade. This is, in fact, an ambitious goal:
in terms of volume, it amounts to 67 million
metric tons. The target was certified by the
Science Based Target initiative (SBTi) in 2020.
That makes Bosch the world's first automotive
supplier to reach "Targets set” status in the SBTi.
To accomplish this goal, we have identified three
activities that generate by far the most Scope
3 emissions: purchased goods and services,
upstream and downstream transport and
logistics, and product use.

To further reduce carbon emissions from
purchased goods and services, we seek to
engage in close dialogue with our global
supplier network. In 2020, we identified the
supplier groups with the largest purchasing
volumes and the largest carbon emissions.
Later, we contacted suppliers directly to obtain
real data on their carbon emissions. For this
purpose, we used the platform provided by the
Carbon Disclosure Project (CDP) as well as our
own queries. Furthermore, we set up the new
"Sustainability” category for our "Global Supplier
Award" in 2021 to encourage activities mitigating
climate impact. When awarding procurement
contracts, CO emissions are to be taken into
account as one of the criteria.

As logistics connect nods along the value chain,
in the field of logistics, Bosch emphasizes
transportation, with a focus on procurement
optimization in the product creation process and
large-scale production, as well as avoiding air
transportation. We also focus on the consistent
application of the total cost of ownership (TCO)
approach, which factors in key cost components

such as freight costs or customs duties. The
proximity of potential suppliers to our sites is
therefore an important selection criterion. In this
way, we are optimizing the number of transports
and their capacity utilization and keeping carbon
emissions as low as possible.

Bosch products are already designed to be
energy efficient that can help mitigate global
warming during their use. In 2020, we recognized
additional potential areas for further reducing
carbon emissions during the use of products.
We are working in three directions that go hand-
in-hand with one another: transforming the
energy, shaping the product portfolio, and further
increasing energy efficiency.

e M el

Picture 2: Bosch is pushing to establish a hydrogen
economy and has made heavy upfront investment
in its development

Transforming the energy sector:
pioneering in hydrogen economy

On the path to a climate-neutral future, Bosch is
devoted to making it possible for energy- intensive
industries to shift to renewables. Therefore, Bosch
is pushing to establish a hydrogen economy
and has made a heavy upfront investment in its
development. Today, Bosch offers the technology
needed for hydrogen use in various sectors, from
fuel cells for mobile and stationary applications,
hydrogen filling stations with compressors, to
hydrogen produced in our own plants. In May
2022, Bosch further announced to enter the
electrolyzer components business. Bosch is
getting hydrogen-based technologies out of the
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laboratory and into industrial practice onto the
roads and into factories.

Bosch is the market leader in powertrain
technology, and fuel cells further broaden
Bosch's footprint. Fuel cells have attained the
technological maturity required for broad use.
They are the favored option for heavier loads and
longer distances. Powered by green hydrogen,
hydrogen produced with renewable energy, a fuel-
cell powertrain generates zero local emissions
and is climate-neutral. Bosch is working to
prepare the fuel-cell stack and fuel-cell system
for volume production. Between 2021 and 2024,
Bosch will have invested one billion euros in the
mobile fuel cell. A joint venture with the Chinese
premium commercial-vehicle manufacturer
Qingling for fuel-cell systems in China was
launched in April 2021. In addition, a major order
for electric air compressors with integrated
power electronics (EACs) from cellcentric, the
joint venture between Daimler Truck and Volvo;
Bosch air compressors to be used in cellcentric
fuel-cell systems from the middle of the decade.

Picture 3: Bosch has put a micro power plant based
on solid-oxide fuel cells (SOFC) into operation at
Bamberg's central bus station since 2021

With an overall efficiency of more than 85
percent, stationary fuel cells based on solid-
oxide fuel cell (SOFC) technology have a major
role to play in the transition to alternative
energy. They can be used flexibly at the point
of electricity consumption to precisely meet
demand. One use that Bosch has planned for
solid-oxide fuel cells is as distributed, connected
power plants, which can then be used in cities,
factories, trade, commerce, data centers, and
marine applications. Bosch estimates that the

market for decentralized power generation will
reach a volume of 20 billion euros by 2030.
By the start of large-scale production, which
is planned for 2024, Bosch will have invested
over 500 million euros in the development and
pre-commercialization of stationary fuel- cell
systems. Pilot plants are already in operation at
several Bosch sites in Germany. In fact, Bosch's
first commercial plant-developed together with
the municipal utility Stadtwerke Bamberg - has
been in operation since 2021 at the city's central
bus station.

Green hydrogen will play an essential part in
meeting climate targets. In light of energy
diversification, the move away from fossil fuels,
and the need to reduce carbon emissions,
demand for green hydrogen is growing rapidly-
not only in energy-intensive industries such
as steel, chemicals, and heavy-duty freightbut
also in private real estate. This is why Bosch is
planning not only to use hydrogen but also to
participate in its production. We are branching
out into the development of components for
electrolyzers, which use electrolysis to split water
into hydrogen and oxygen. Bosch is collaborating
with a number of partners to develop a way of
combining the electrolyzer stack with a control
unit, power electronics, and various sensors to
create a "smart module”. These compact modules
are combinable and can be easily integrated for
use in small units with a capacity of up to ten
megawatts and in gigawatt-rated plants in either
onshore or offshore settings.

Picture 4: Bosch has a broad product portfolio of
electromobility
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Shaping the product portfolio:
contribution to the mobility
transformation

We firmly believe that the mobility of the future
should have no negative repercussions in
terms of global warming, and it should remain
affordable for most people. With our product
range, we are making an important contribution
in this respect while pursuing a holistic approach
at the same time. Bosch currently invests
over 800 million euros a year in electrification,
resulting in growth in electromobility at a rate
twice as high as the market and in 2021 and
sales revenue of more than one billion euros. A
five-fold increase is expected in sales revenue
here by 2025. This business success will also
increase the contribution we make to saving
resources and climate action - while we move a
step closer to our ambitious carbon reduction
targets.

Bosch is second to none in the range of
electromobility it offers: from eBike systems
to construction machines, from silicon carbide
chips to the pre-integrated eAxle module. As
a systems supplier for highly efficient drive
systems, it plays a key role in advancing the
development of electric drives with products
such as the eAxle or improved thermal
management for hybrid systems and electrical
powertrains. Since the end of 2021, Bosch has
been manufacturing power semiconductors
made of silicon carbide (SiC), which can extend
the range of electric vehicles by up to 6 percent.

To facilitate charging electric vehicles in
everyday life, Bosch has developed a new flexible
charging cable with integrated control and
safety technology as well as adapters for type 2
and household plugs. Even when charging at a
230-volt socket, it eliminates the typical in-cable
control box-and, as a result, weighs a good 40
percent less than conventional charging cables.
For charging on the go, Bosch's Internet-based
charging service offers access to over 200,000
charging points in Europe-thereby contributing
to the expansion of the charging infrastructure
for electric vehicles.
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Picture 5: Bosch believes that industry will become a
driver of ecological transformation and is supporting
the transition into Industry 4.0

Increasing energy efficiency: efficient
industry

The industrial sector accounts for around one-
fifth of global CO, emissions, and approximately
half of the greenhouse gas emissions in Taiwan.
Therefore, Bosch believes that industry will
become a driver of ecological transformation,
and we are contributing our technological
know-how and manufacturing expertise to
support the transition into Industry 4.0. While
industry 4.0 connects people, machines, and
data, it represents paramount possibilities for
efficient industrial manufacturing. According
to Germany's digital association Bitkom, an
accelerated digitalization scenario for industrial
manufacturing in Germany could save up to 61
megatons of CO, by 2030.

Connecting machinery and processes intelligently
enables information and communications
technology and creates the basis for energy-
efficient production. In this vein, we are
increasingly relocating functions from hardware
to software. Take digital twins for example. The
augmented virtual copies of physical assets
in the real factory allow us to simulate and
optimize workflows and processes-and this
without interrupting operations. In the factory
of the future, it will be possible to adjust many
things at the touch of a button and the only
static elements of such a factory will be the
floor, ceiling, and walls. Everything else will be
dynamic and variable, with machines constantly
rearranging their constellations and changing
their configuration, depending on the job in hand.
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As a result, plant and equipment will last longer,
and the number of raw materials used in the
production of new hardware will decrease. As
a result, the efficiency of industrial operations
increases while helping to conserve valuable
resources.

Another example is ctrIX Automation, an open
platform that provides all the building blocks for
complete automation without being bounded by
the conventional architecture of controllers. The
platform allows the volume of all automation
components to be reduced by up to 50 percent
on average. What's more, the drives weigh up
to one-third less. The lighter the hardware, the
less drive power and energy are required. Bosch
is even rethinking hydraulics and unlocking
its potential: machine tools, injection molding
machinery, and presses often use smart hydraulic
power units such as Bosch Rexroth's CytroBox.
The integrated variable-speed pump drive reduces
energy consumption and electricity costs by up
to 80 percent compared to conventional drives.
CytroBox's load-dependent control means that
it is always in the optimum operating mode. It
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switches to standby mode when not in use.

Moving forward: Bosch to be a
beacon of sustainability

To Bosch, sustainability is not only the foundation
of our success in business but also an impetus
for technological innovation. We take pride in our
pioneering climate action, and we are looking
to contribute more with our broad portfolio and
profound expertise in mobility, industry, and
hydrogen technology. This is not an easy path,
and we still have a long way to go. Nevertheless,
we are excited to be part of the solution and are
committed to making our company a beacon of
sustainability.

Andreas Schmidt has been managing director of Bosch in Taiwan since December
1,2021. He represents the Bosch Group in Taiwan and oversees Bosch operations
in the region. Mr. Schmidt is contributing his rich experience to the future
development of Bosch in Taiwan.

Andreas Schmidt
Managing Director of
Bosch Taiwan
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Germany is to Become
Climate-Neutral by 2045

In 2019, the "Climate Cabinet” was established
under the leadership of Chancellor Angela Merkel
with Federal Ministers for the environment,
transport, energy, construction and, finance. Later
the same year, the Cabinet passed the "Climate
Action Programme 2030" to set up the sectoral
measurements, supervise, evaluate, and adjust
the projects, reduce the financial burden of the
consumers, and lower the levy embedded in the
electricity price. The most important component
of this programme is the introduction of a national
emission trading system in Germany, especially
for the sectors of transport and building.

On 31° August 2021, the amendment of the
Federal Climate Change Act” came into force.
Since then, the Federal Government has tightened
the climate protection requirements and anchored
the goal of greenhouse gas neutrality by 2045.
By 2030, the emissions are to be reduced by 65 %
and 88 % by 2040 compared to 1990. The various
sectoral targets were adjusted to meet the
ambitious CO, reduction targets.

The climate targets are regularly monitored.
Starting in 2022, the Expert Council for Climate
Issues will present a progress report every two
years. If the budgets are not adhered to, the
Federal Government takes immediate action.

In order to achieve the climate protection goals
and to become independent of fossil energy
imports, the Federal Government has set the
goal to increase the share of renewable energies
in gross electricity consumption to 80 % by
2030, and almost 100 % by 2035. To achieve this
ambitious goal, the Federal Government is taking
measures called "Easter Package ( "Osterpaket)”
to accelerate the expansion of wind and solar
energy, exit from fossil fuels, and increase more
energy efficiency.

For a lasting success of the energy transition

Taipei
EETEatmE

I Deutsches Institut

and climate protection, using alternatives to
fossil fuels is necessary. Hydrogen will play a
key role as a versatile energy carrier. Therefore,
in 2020, the Federal Government announced the
"National Hydrogen Strategy." Hydrogen produced
in a climate-friendly manner makes it possible to
significantly reduce CO, emissions, especially in
industry and transport, where energy efficiency
and the direct use of electricity from renewable
energies are not sufficient.

From fossil fuels to renewable
energy

The data of BDEW (Bundesverband der Energie-
und Wasserwirtschaft e. V.) shows that the
gross power production from renewable energy
in Germany in 2021 has reached 40.9%, in which
wind energy (20.1%) and solar (8.8%) are still
the two important sources, followed by Biomass
(7.5%), Hydropower (3.4%) and others (1.0%).

Phasing out nuclear power has been a
consensus of all political parties in Germany since
2011. Now the Federal Government is sticking to
it: Germany will phase out nuclear energy by the
end of 2022.

Among other factors, disposal and safety
questions are still unsolved. "Because of this
danger, Germany has decided to phase out the
use of nuclear power,’ said Federal Chancellor Olaf
Scholz on January 12th, 2022 in the Bundestag.

In July 2020, the" Coal Phase-Out Act” was
adopted by the Bundestag and Bundesrat. It
aims to gradually reduce and eventually phase-
out coal power plants in Germany by 2038, to
provide the public with a cost-effective, efficient,
and climate-compatible energy supply. The end of
power generation by burning coal will significantly
reduce Germany's share of CO, emissions.
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To accelerate the expansion of
renewable energy by the
"Easter Package"

To achieve the climate protection goals and to
become independent of fossil energy imports, the
share of renewables in gross power consumption
should increase to at least 80 % by 2030 and to
almost 100 % by 2035, while the share in 2021
was just 42.4%. In other words, the gross power
consumption should achieve double growth
within less than ten years. In addition, to meet
the climate targets set by the amended "Climate
Change Act", Germany must nearly triple the
present rate at which the emissions are reduced
to reach the goal of 80% CO, reduction by
2030, compared to 1990. On 6th April 2022, the
Federal Government passed the "Easter Package
(Osterpaket)” to accelerate the expansion of
wind and solar energy, exit from fossil fuels, and
increase energy efficiency. The "Easter Package”
includes various aspects: the comprehensive
amendment to the Renewable Energy Sources
Act 2023 ( "EEG 2023"), changes to the Energy
Industry Act, Federal Requirements Plan Act, Grid
Expansion Acceleration Act, the Offshore Wind
Energy Act, and other energy regulations. For
the wind energy sector, the Federal Government
aims to use 2% of the land area to boost the
development of the onshore wind energy sector.

The Federal Government has been funding the
expansion of renewable energies since June 2022
from the Energy and Climate Fund (EKF) (in the
future: Climate Transformation Fund). The EKF is
financed by the charges from European emissions
trading and part of the national CO, pricing for
heating and transport. Until now, the EEG levy
for electricity consumers has been financing the
energy transition as well. On Tst July 2022, the
EEG levy was abolished, which resulted in approx.
6.6 billion Euros less income for the EKF in the
future.

I To increase energy efficiency

According to figures from the Working Group
on Energy Balances (AGEB), primary energy
consumption fell by 11% in 2019 compared to
2008.

Those acting in an energy-efficient manner do
emit fewer CO, emissions and save money.

This goes for private households, companies,
and municipalities. The return on investments
in energy efficiency is currently higher than on
secure investments in the capital market.

Greater energy efficiency also renders the German
economy more competitive in the international
market. After all, if you use fewer resources
and emit fewer emissions, you have a cost
advantage. Using energy sparingly also promotes
new business models as well as innovative
technologies and services with which German
companies can score in international markets.

The "Energy Efficiency Strategy 2050" has set
an interim target for reducing primary energy
consumption by 2030 for the first time and
bundles appropriate measures and initiates a
broad-based stakeholder process for the further
development of energy efficiency policy. The
Federal Government aims to make the German
economy the most energy-efficient economy
in the world and to reduce primary energy
consumption by 2050 drastically. In order to
achieve this goal, the Federal Government passed
the Energy Efficiency Strategy 2050 (EffSTRA)
on 18th December 2019. The strategy sets the
course for more energy efficiency in Germany
and makes an important contribution to the
implementation of energy and climate policy
goals at the national and European levels. The
Energy Efficiency Strategy 2050 is based on three
elements:

e 1. A national energy efficiency target for 2030

By 2030, primary energy consumption should fall
by 30 % (compared to 2008). This corresponds
to a reduction in consumption of around 1,200
terawatt hours (TWh). With this goal, Germany
is also making an ambitious contribution to
achieving the EU efficiency target for 2030.

® 2. A new National Action Plan on Energy
Efficiency (NAPE 2.0)

The "National Action Plan on Energy Efficiency
(NAPE)" of 2014 is a comprehensive package of
actions to make better use of the possibilities
of energy efficiency in Germany. The action plan
focuses on expanding the available information
and guidance in the energy sector, the financial
support of innovative energy solutions for new
plants and new buildings, and the obligation of



BT  Net Zero by 2050 | Best Practices Report

large companies to carry out regular energy audits.

However, the reductions in consumption achieved
to date must be amplified to meet the energy
efficiency targets set for 2030 and 2050. For
this reason, the Energy Efficiency Strategy
2050 bundles a large number of effective
efficiency measures for 2021 until 2030 in the
new National Action Plan on Energy Efficiency
(NAPE 2.0). NAPE 2.0 and the 2030 climate
protection program are closely linked. After
all, the vast majority of measures to reduce
energy consumption also lead to a reduction in
greenhouse gas emissions.

The NAPE 2.0 looks at the demand side of
the energy system and expands the previous
efficiency policy. The tax incentives for energy-
efficient structural renovations from the
beginning of 2020 lead to more energy efficiency
in residential buildings. In addition, the existing
building subsidies programs have been bundled,
enhanced, and simplified with the Federal Subsidy
for Efficient Buildings (BEG) in January 2021.
The Federal Ministry for Economics and Climate
Protection is providing around 6 billion euros p.a.
for energy efficiency projects for the next four
years. Since the beginning of 2021, there is a levy
on the usage of fossil heating and fuels with the
aim to reduce consumption and greenhouse gas
emissions in the future. The implementation of
NAPE 2.0 is monitored annually to check success.

e 3. A roadmap energy efficiency 2050

The Federal Ministry of Economics and Climate
Protection is also initiating a stakeholder process
called "Roadmap Energy Efficiency 2050".
Business, civil society, the Federal States, and
representatives of science, discuss ways to
reduce primary energy consumption by 2050.
During the kick-off event for the Energy Efficiency
Roadmap 2050 on 26th May 2020, six working
groups were set up for the sectors of industry,
buildings, transport, qualification/skilled workers,
digitization, and system-related issues. They
meet twice a year and present their results on the
energy efficiency platform. The dialogue process
is scheduled to last 2.5 years and should be
completed in October 2022.

Hydrogen: key element for the
energy transition

German companies are already well established
in the hydrogen sector, e.g. with fuel cells and
electrolysis for green hydrogen production. With
the aim to assert the global pioneering role in
hydrogen technologies, the Federal Government
has drawn up a "National Hydrogen Strategy”
including an action plan which is continually
developed. The Federal Cabinet adopted the
"National Hydrogen Strategy” on 10th June 2020
and established a National Hydrogen Council,
which first met on 9th July 2020.

The strategy pursues the following major goals:

* Hydrogen produced in a climate-friendly
manner, especially from renewable energies,
and its derivatives as key elements of the
energy transition.

* To create a regulatory framework for domestic
markets for the production and use of hydrogen.
The focus is on areas that show potential
profitability or that cannot be decarbonized in
any other way, such as certain industrial and
transport sectors (air, shipping, long-distance
transport).

* To reduce the implementing costs of hydrogen
technologies in order to open global markets.
*To strengthen German companies’' competitiveness
by promoting research and development and
the export of these new technologies based on

hydrogen.

+ To generate and secure the future national
supply of hydrogen from renewable energy
sources. Next to the promotion of the national
generation potential, reliable international
partners - with a focus on the EU — need to
be identified for the production/transport of
hydrogen, or the establishment of adequate
cooperation and import structures. There
is also an opportunity to expand the EU's
internal energy market, and to create hydrogen
partnerships with developing countries with
good renewable energy sources. As long as
clean hydrogen is only available in limited
guantities and at a high cost, a European
market for low-carbon blue and turquoise
hydrogen can play a transitional role in ramping
up the hydrogen economy in the European
market.
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Updates to Hydrogen Policy
and Funding in Australia

This article provides a high-level consolidated
overview of a number of policy and funding
developments in the hydrogen energy industry
in Australia. These developments have come at
both Commonwealth and State level and highlight
the current governmental appetite to foster the
emerging Australian hydrogen industry and to
position Australia as a global hydrogen leader.
This article supplements the Australian chapter
of The H2 Handbook of K&L Gates, which can be
accessed here.

| Australian Policy Updates
® New South Wales

NSW Net Zero Industry and Innovation Program

In March 2021, the New South Wales (NSW)
Government published the NSW Net Zero Industry
and Innovation Program (Program) as part of
the NSW Net Zero Plan Stage 1: 2020-2030,
which aims to achieve a 35 percent reduction
in emissions compared to 2005 levels. AUS750
million will be invested under the Program by
2030 to help realise that aim. The Program has
three areas of focus Clean Technology Innovation,
New Low Carbon Industry Foundations and
High Emitting Industries: While the Program is
technology neutral, it facilitates the development
of the hydrogen industry as the funding offered
could apply to hydrogen projects.

As part of the Program’'s aim, the NSW
Government committed AUS70 million in funding
to support the establishment of hydrogen hubs
in the Hunter and lllawarra regions. The hydrogen
hubs have also received a potential AUS4 billion
in industry investment.

NSW Hydrogen Strategy

In October 2021, the NSW Government also
published its NSW Hydrogen Strategy (NSW
Strategy) with a focus on green hydrogen. The

K&L GATES

NSW Strategy is built upon three strategic pillars-
enabling industry development, laying the industry
foundations and then rapidly driving the scale of
hydrogen produced. Through these three pillars,
the NSW Strategy's key aims are to:

- deliver on the stretch targets of 110,000 tonnes
of green hydrogen production per annum and
700MW of electrolyser capacity by 2030;

- reduce the cost of green hydrogen by AU$5.80
per kg in the next decade to under AUS2.80 per
kilogram in 2030; and

« drive decarbonisation for transport, industrial
and energy sectors to help reach net zero
emissions by 2050.

The NSW Strategy provides up to AUS3 billion
of incentives to commercialise hydrogen supply
chains, which includes:

+ providing a 90 percent exemption to network
use of system charges for electrolysers that
connect to parts of the electricity network with
spare capacity by 2030 for 12 years, subject to
certain conditions;

* waiving contributions to environmental and
electricity schemes for hydrogen producers for
12 years and may be extended for new capacity
installed after 2031 (subject to review);

+ expanding the NSW Energy Security Safeguard
to support hydrogen with a market-based
scheme that provides financial incentives for
green hydrogen production; and

+ creating a hydrogen refueling station network
for heavy vehicles along strategic freight
corridors.

e Northern Territory

Renewable Hydrogen Strategy

In late 2020, the Northern Territory (NT)
Government published its Renewable Hydrogen
Strategy (NT Strategy). The NT has a target of net-
zero emissions by 2050 and it is anticipated that
hydrogen could play a critical role in achieving
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this aim. The NT Strategy outlines a five-point
plan, which underpins the transition to renewable
hydrogen:

In late 2020, the Northern Territory (NT)

Government published its Renewable Hydrogen

Strategy (NT Strategy). The NT has a target of net-

zero emissions by 2050 and it is anticipated that

hydrogen could play a critical role in achieving

this aim. The NT Strategy outlines a five-point

plan, which underpins the transition to renewable

hydrogen:

1.Local industry development to facilitate the
adoption of a hydrogen based industry.

2.Resource management to optimise the
Territory's resources and infrastructure to
facilitate the development of a hydrogen
industry.

3.Grow and harness demand for hydrogen to
maximise domestic use and international
export opportunities.

4.Support innovation and emerging renewable
hydrogen technologies.

5.Implement responsive laws and regulations.

Renewable Hydrogen Master Plan

In October 2021, the NT Government released the
Renewable Hydrogen Masterplan (Masterplan)
which builds on the NT Strategy to help create
its hydrogen industry and forecasted a growth of
AUS3.7 billion. It focuses on foundation activities
to enable private sector investment and establish
a local and export industry. The Masterplan is to
be delivered in two parallel parts:
1.Laying the foundations — the identification
of areas that require further development to
enhance both government and private sector
investment and accelerate the development of
a renewable hydrogen industry.
2.8Scaling to export — comprehensive assessment
of the international hydrogen market and
supply chains to scale to export.

On 21 June 2022, the NT Government announced
that it will invest AUS5 million over four years in
support of its Masterplan.

e Victoria

In February 2021, the Victorian Government
published its Renewable Hydrogen Industry
Development Plan (Plan). The Plan sets out how
Victoria will develop its renewable hydrogen sector.

The Plan identifies 18 outcomes across three
focus areas to develop the Victorian hydrogen
sector in various ways, from research and
development to export. The key focus areas and
some of the respective outcomes for these areas
include:

Foundation for renewable hydrogen

+ Accelerating innovation through research and
development of hydrogen technologies.

+ Continuing the development of clear regulations,
standards and codes to ensure that hydrogen is
fit for purpose.

Connecting the economy

+ Using existing gas networks as a potential
distribution pathway for renewable hydrogen.

+ Advancing the integration of hydrogen within
the transport sector to support decarbonisation.

Leading the way

* Enabling hydrogen pilots, projects and
demonstrations through government support.

* The Victorian Government will work with
companies to promote Victoria as a global trade
and investment destination.

e Western Australia

Renewable Hydrogen Roadmap

In November 2020, Western Australia (WA)
launched its Renewable Hydrogen Roadmap
(Roadmap). The Roadmap identifies 26 initiatives
that the WA Government is implementing to
achieve its 2019 Hydrogen Strategy. These
include developing a renewable hydrogen supply
chain model, undertaking a legal framework
review, developing the Oakajee Strategic Industrial
Area and conducting modelling for the hydrogen
storage potential of depleted gas and oil fields.

Hydrogen Strategy Update

The WA Government updated its Hydrogen

Strategy (WA Strategy) in January 2021. The main

update was to bring forward its goals originally

set for 2040 to 2030. These goals include:

+ WA's global hydrogen export market share to be
similar to its share in LNG today.

+ WA's gas pipelines and networks to contain up
to 10 percent renewable hydrogen blend.

* Widely using renewable hydrogen in mining
haulage vehicles.
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+ Using renewable hydrogen as a significant fuel
source for regional transportation.

Commonwealth Government

In September 2020, the First Low Emissions
Technology Statement (Technology Statement)
was announced as the first major milestone of
the Technology Investment Roadmap.

The Technology Statement sets out how
emerging low emissions technologies can
become economically competitive with and
replace current high emission practices.

Clean hydrogen and carbon capture storage (CCS)
are identified as some of the priority low emission
technologies.

For clean hydrogen, the key goal is to reduce its
price to AUS2 per kilogram, so that it becomes
competitive in applications such as producing
ammonia, as a fuel for transport and for firming
electricity.

The Technology Statement anticipates that CCS
will be critical to the development of new low
emissions industries such as blue hydrogen.
As such, the priority is to have CO compression,
hub transport and storage for CCS priced at
less than AU$20 per tonne. The Commonwealth
Government considers that this would allow CCS
to be competitive over the long term with other
forms of emissions reduction.

| Australian Legislative Updates
® New South Wales

On 29 November 2021, the Energy Legislation
Amendment Act 2021 (NSW) came into force to
facilitate the development of hydrogen industry
as set out in the NSW Strategy. Amendments
include:

* permitting the Minister to grant exemptions
from the Energy Savings Scheme under the
Electricity Supply Act 1995 (NSW) for electricity
used to produce green hydrogen;

« exempting electricity loads producing green
hydrogen from contributing to the Climate
Change Fund; and

« permitting the introduction of regulation
to prevent network service providers from
recovering distribution and transmission
charges from someone purchasing electricity to
produce green hydrogen.

e South Australia

In February 2021, hydrogen was declared as a
"regulated substance” and therefore requlated by
the Petroleum and Geothermal Energy Act 2000
(SA) (PGE Act).

On 25 August 2021, the Petroleum and Geothermal
Energy (Energy Resources) Amendment Bill 2021
was introduced which proposes to expand the
scope of the PGE Act to include the generation
of hydrogen from means not already permissible
under the PGE Act, including electrolysis of water.
It is intended to provide all hydrogen generation
sectors the same one-window to government
regime as is currently provided to petroleum,
by introducing Hydrogen Energy Licences into
the PGE Act. Existing environmental approval,
compliance and reporting obligations under the
PGE Act will be extended to hydrogen projects
licenced under the PGE Act. The Bill has not yet
been passed.

e Victoria

On 14 September 2021, the Energy Amendment
Bill 2021 (Vic) came into force. The main purpose
of the Act is to allow Victorian laws around
energy and gas to be aligned with national energy
laws. The Act amends the National Gas (Victoria)
Act 2008 to enable the Minister to declare a
mixture of natural gas as a gas. This would allow
hydrogen to be blended with natural gas.

e Western Australia

The WA government has acknowledged that
reforms to the National Gas Law, National Gas
Rules and other legislation are necessary in
carrying out the planned hydrogen developments
to meet its target emission goals. One such
required amendment is to broaden the definition
of gas to include hydrogen. However, no clear
timeline for these proposed amendments has
been provided.

On 18 November 2021, the WA proposed a new
form of tenure under the Land Administration Act
1997, called 'diversification leases’. These allow
pastoral lease areas and vacant Crown land to be
used to develop hydrogen and renewable projects.
They are set for introduction to Parliament in the
second half of 2022.
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e Commonwealth Government

National Gas Reform

In August 2021, Energy Ministers tasked the
Australian Energy Market Commission (AEMC)
with a review of the National Gas Rules and
National Energy Retail Rules to develop initial
rules that will extend the regulatory frameworks
to include low-level hydrogen blends and
renewable gases. A draft legislative report will be
ready by mid-2022.

Certification Scheme

In June 2021, the Australian Government
published its Discussion Paper on the Hydrogen
Guarantee of Origin scheme for Australia. The
paper outlines methodologies for guaranteeing
the origin of clean hydrogen from electrolysis,
coal gasification with CCS and steam methane
reforming with CCS. It has been proposed that
The Clean Energy Regulator will be responsible
for running the scheme.

Trials began in late 2021 to test the accuracy,
administrative burden and verification
mechanisms associated with relevant emissions
accounting methodologies outlined in the paper.
However, the trials will not cover certificate
creation and surrender as legislation is needed
for these components.

Other — Private Sector Certification Scheme

In December 2020, the Smart Energy Council
established a hydrogen certification scheme-
the Zero Carbon Certification. The industry-
led scheme assesses the embedded carbon
in produced hydrogen. On 4 February 2022,
it announced that ActewAGL's hydrogen
fuelling station in Canberra 'has been certified
with renewable hydrogen produced from 100
percent renewable energy and with zero carbon
emissions!

| Australian Funding Updates
e Australian Capital Territory

The Australian Capital Territory is investing
AUS$12 million in its Renewable Energy Innovation
Fund, which may support hydrogen-related
research and development.

e New South Wales

In addition to the funding details released as part
of the NSW Net Zero Industry and Innovation
Program, the Energy and Utilities Administration
Act 1987 (NSW) was amended in late 2020 to
specify that AUS50 million from the Climate
Change Fund established under that Act is to
be spent to develop the green hydrogen sector
between 2021 and 2030. This will include the
production of hydrogen energy using renewable
energy and the supply, use and export of green
hydrogen.

As part of the NSW 2022-23 Budget, the government

is investing:

+ AUS300 million over 10 years to support clean
manufacturing, using new, clean technologies
including green hydrogen;

« AUS3.1 million (AUS6.1 million recurrent
expenses over four years) to the Renewable
Fuel Scheme as a part of the NSW Strategy; and

* AUS465.7 million from the Climate Change Fund.

® Northern Territory

In the 2022-2023 NT Budget, the NT Government
has committed AU$1.413 million to a new
Accelerate hydrogen industry development initiative
and AU$2.128 million on the Renewable Remote
Power Program, which includes hydrogen trials.

e Queensland

In December 2020, the Queensland (QLD)
Government committed a further AUS10 million
over the next four years to its Hydrogen Industry
Development Fund (HIDF), which was established
as part of the Queensland Hydrogen Industry
Strategy. Since the Strategy was first announced,
the Queensland Government has committed a
total of AU$35 million for the HIDF.

In June 2021, the QLD Government committed
an extra AUS1.5 billion to the Queensland and
Renewable Energy Jobs Fund (QREJF), to a
total of AUS2 billion. The QREJF will allow
government-owned corporations to purchase
or work on commercial and private renewable
energy and hydrogen projects that will contribute
to Queensland renewable energy targets, have
commercial value and create new and ongoing
employment.

e South Australia

In April 2021, the Federal and South Australian
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Governments signed an AU$1.08 billion State
Energy and Emissions Reduction Deal (Deal) to
deliver reliable and affordable energy to and help
reduce emissions. Under the Deal, the Federal
Government will contribute AUS660 million and
South Australian (SA) Government will provide
AUS$422 million. While the Deal focuses on gas,
AUS400 million of the Federal funding is to be
used for investment priority areas, including CCS,
electric vehicles, hydrogen and other emission
reduction projects.
As part of the of the 2022-23 South Australian
Budget, the SA Government announced a
Hydrogen Jobs Plan which includes:
+ AUS593 million over four years to build a new
hydrogen facility including electrolysers;
+ hybrid power station and hydrogen storage
capacity in the Whyalla region;
« AUS8.3 million over four years to support
implementation of the hydrogen plan; and
+ AUS30 million towards a clean hydrogen hub at
Port Bonython.

e Tasmania

In March 2022, the Tasmanian Government made
available AU$12.3 million for the trial of green
hydrogen buses and investigation for green
hydrogen for trucking and marine vessels.

Accelerating Victoria's Hydrogen
Industry Program

As part of the Plan, the Victorian Government

announced a further AUS10 million to Accelerating

Victoria's Hydrogen Industry Program for policy,

research and industry developments. The key

funding discussed in the Plan includes:

« AUS6.6 million to support 6 projects in hydrogen
pilots, trials and demonstrations.

« AUST million to support industrial users to
support business cases, grants and education.

« AUS0.5 million for the Australian Hydrogen
Centre's gas blending feasibility studies.

Victorian Hydrogen Hub

In February 2021, the Victorian Government granted
Swinburne University of Technology AU$10 million
to develop the Victorian Hydrogen Hub (VH2)
in partnership with Australia’'s Commonwealth
Scientific and Industrial Research Organisation.

e Western Australia

Renewable Hydrogen Fund 2.0

The Renewable Hydrogen Fund, aims to support
the development of the state's renewable
hydrogen industry in accordance with the WA
Renewable Hydrogen Strategy. The first round of
funding was in 2019 with AU$S10 million available
and the second round of funding was in 2022 with
AUS5 million available.

Western Australia (WA) Budget

In the WA 2021-22 Budget, the WA Government

committed to:

« AUS50 million fund to support renewable
hydrogen industry development, including
a AUS10 million for the Hydrogen Fueled
Transport Program to advance the uptake of
hydrogen fueled transport. Funding will be
provided to projects that procure and operate
hydrogen or green ammonia fueled transport
and the installation of one or more refueling
stations;

+ AUS7.5 million for development of the Oakajee
Strategic Industrial Area as a renewable
hydrogen hub; and

+ AUS4 million to bolster the Renewable Hydrogen
Unit.

The WA 2022-23 Budget includes:

« AUS117.5 million for two hydrogen hubs in the
Pilbara and Mid West; and

+ AUS$300,000 for a high-level feasibility study into
the potential to power trains on WA's regional
network with green hydrogen.

e Commonwealth Government

2021-2022 Federal Budget

In April 2021, the Commonwealth Government
announced new investments in clean hydrogen
and carbon capture technologies as part of its
2021 - 2022 Budget (Budget). The Budget will
invest AU$539.2 million in new clean hydrogen,
carbon capture, use and storage (CCS/CCUS)
projects including:

« AUS275.5 million over five years for the
development of four new clean hydrogen hubs
in regional Australia and implement a clean
hydrogen certification scheme.

« AUS263.7 million over 10 years for the
development of CCS/CCUS projects and hubs.

2022-2023 Federal Budget

The newly elected Albanese Government will
propose its 2022-2023 budget in October this year.
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Carbon Capture,
Use and Storage Development Fund

The AUS$50 million Carbon Capture, Use and
Storage Development Fund (CCUS) Fund provides
businesses and government agencies with grants
from AUS$500,000 up to AUS25 million for pilot
or pre-commercial projects engaged in carbon
capture, use and storage technologies.

While the CCUS Fund is not specific to hydrogen,
the objectives of the CCUS Fund include:

+ Reducing emissions across energy generation,
natural gas or hydrogen production and heavy
industries.

+ Fostering existing, pilot or pre-commercial
carbon capture, use and storage facilities
that could form part of a regional hub of such
facilities in the future.

ARENA Renewable Hydrogen Deployment
Funding Round

In May 2021, ARENA announced it will provide a
total of AU$103.3 million in funding to three large-
scale hydrogen projects under the Renewable
Hydrogen Development Funding Round. The
three projects (Engie Renewables, ATCO Australia
and Australian Gas Networks) chosen are well-
developed and propose to produce hydrogen at
large scale (10MW+ of electrolyser capacity) for
a variety of end uses and will take place across
Western Australia and Victoria.

Hydrogen Hubs

The Australian Government is also investing over
AUS464 million through Clean Hydrogen Industrial
Hubs grant program, as it sees regional hubs as
the best way for the industry to create centers of
demand and centralise hydrogen infrastructure.

e Other

In February 2021, National Energy Resources
Australia announced a network of 13 regional
hydrogen technology clusters with a total
investment of AU$1.85 million. The regional
clusters have been established around key
hydrogen projects and technology supply chains,
including four clusters in Victoria, three in
Western Australia and one cluster in each other
State and Territory.

About K&L Gates
and Its Taipei Office

K&L Gates is one of the largest fully integrated
law firms in the world, with nearly 2,000 lawyers
including over 100 dedicated energy and
renewable energy lawyers practicing seamlessly
in our 46 offices across five continents. Our broad
global platform allows us to guide clients through
the legal challenges inherent in the ever-changing
international landscape. Our offices are fully
integrated with one another, providing a seamless
execution of transactions and direct points of
contact for any issues that may arise on cross-
border transactions. We serve clients in virtually
all renewable energy and clean technology
sectors in developed and developing nations
alike. Our clients operate in solar, wind, biomass,
hydropower, geothermal, and complementary
sectors, including energy storage, smart grid, and
transmission. In addition, our global regulatory
and public policy practice helps clients overcome
regulatory hurdles and influence legislative and
policy development in the renewable energy area.
Our Taipei office is a full service law firm widely
considered to have one of the leading practices
in Taiwan, providing access to the crucial
Taiwan market as well as considerable cross-
border opportunities in the region and beyond,
and regularly advising multinational companies
doing business in Taiwan on major infrastructure,
energy, renewable energy and power plant
projects, project finance, as well as corporate/
M&A, joint ventures, investments, capital markets,
private equities, disputes and commercial
litigations/arbitrations. K&L Gates is ranked by
Law 360's as one of the "World's 20 Leading Law
Firms" and is awarded by US News Best Law
Firms with "Law Firm of the Year" in Corporate
Law and as among top 10 firms for most "First
Tier" recognitions. K&L Gates Taiwan is ranked by
The Legal 500 as a "Tier 1" law firm in Corporate
and M&A and a "Tier 2" law firm in Capital Markets
and Dispute Resolution.

If you have any questions, please do not
hesitate to contact Owen Chio, partner / senior
legal consultant of our Taipei Office, at
+886.2.2326.5120 or owen.chio@klgates.com.

For more information about K&L Gates or its
locations, practices and registrations, visit www.
klgates.com.
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She has advised clients across all levels of the power sector including generators, producers,
transmission and distribution network operators, retailers, regulators and consumers and
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usage and accreditation and trading frameworks in the hydrogen space both in Australia and
globally. She has extensive experience in the energy market having worked across a number of
jurisdictions globally including the UK, Africa, Europe, the Middle East, Asia and Australia. Her
recent experience includes advising on a number of renewables projects in Australia.
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advises major project stakeholders in respect of energy and resources projects, including
complex vertical integration and risk sharing JV arrangements. Clive prepared the Australia
chapter of K&L Gates' The H2 Handbook.

Jessie Sun is a lawyer in K&L Gates' Energy, Infrastructure, and Resources practice and advises
on project delivery and infrastructure transactions. She has experience in renewable energy
projects and PPPs, including advising on transaction structuring, risk allocation, construction
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Steps To Achieve Taiwan's

Net Zero Ambitions
’ Renewable energy, infrastructure ‘ r% ‘E%EE; f',ﬁ'ges

| Article highlight

Taiwan has great potential for multiple renewable energy, the government, industries, and financial sector
should work together for diverse development as well as the upgrade of grid infrastructure. Net-zero
pathway can not be achieved by a single measure, the energy transition needs the transition of energy
infrastructure, society, and financing philosophy.

Taiwan society is making clear pressure on the low-carbon energy transition whilst the deregulation of the
energy market. It is apparently the transformation of the whole energy infrastructure and society, and there
is no single and simple measure to achieve the targets. RCG's latest Global Offshore Wind Annual Report
reveals that Taiwan is one of the top 5 offshore wind markets and shows great interest in floating offshore
wind. The government needs to smartly make good advantage of the state-own utility, Taiwan Power
Company (TPC), and cooperate with the industries in this special economy to accelerate all the necessaries
for Net Zero Emission (NZE). The current NZE roadmap announced by National Development Council (NDC)
is a great demonstration. The industries can expect Taiwan fitting to a green-energy-based energy system
in the long term, but there are many factors that need more planning and participation from all industries in
the great transition.

| Exhibit 1 Global overview of offshore wind development
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GRID Global Offshore Wind Annual Report 2021
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I The opportunity of multiple renewables

The top challenge for NZE is to reduce the GHGs emission from energy use. The priority is to significantly
develop renewable energy sources, such as offshore wind, onshore wind, solar, geothermal, energy storage,
etc. Despite being blessed with abundant renewable resources, Taiwan is an island nation that cannot
connect to the grids of neighbouring countries. Various studies assess the natural potential and constrain
for renewable capacity in Taiwan, and most of them show the great value that can support the NZE energy
transition. Following the policy, The Renewables Consulting Group (RCG) makes the scenario of renewable
energy development in Taiwan (Exhibit 2), the NZE target is achievable. However, there must be drastic
changes in the shifting, timing and framing of fossil fuels to renewables.

| Exhibit 2 Energy capacity development scenarios (RCG)
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Source: RCG forecasting

The feasibility of development is the key apart from natural potential. RCG collects the market intelligence
and public information of offshore wind farm in its Global Renewable Infrastrucuture Projects Database
(GRIP), and supports the development and due diligence of onshore wind and solar project in various
markets. To achieve the renewable energy target needs to consider the feasibilities including technology,
policy and reqgulation, finance and market readiness. The factors are interdependent on each other, the
feasible technology may not have financial feasibility, or local regulation may limit the feasibility of
certain technology. The government needs to reduce the constraints and support with the right policy
and regulations to lower the obstacles in this race. The developer should keep R&D to create the room for
different technologies and cooperate with the stakeholders and industrial communities to improve all the
capabilities to seek the best business opportunity to make positive impacts on climate action.

Taiwan government set the tone for a "wind and solar dual engine” approach for energy transition, and eyes
on geothermal, small hydro and ocean energy. Due to the fact that different types of technologies have
varying characteristics, it is recommended to exert the best potential of renewables to make a stable and
balanced energy system. No single type of renewable source can be the superhero for future power supply
(or the concept of baseload in conventional power supply). However, the government should consider all the
potential of different technologies to contribute to a zero-emission energy system, Over-relying on certain
technology may lead to unstable systems and over-pressure on the related environment. The combination
of all the potential renewable energy can lay out the steady transition and sustainable development.
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| Exhibit 2 Comparison of different renewables
Source: RCG

Technology Advantage Generation pattern

+ Can develop in small to large scale
* Generation peak matches with load peak in the Regular daily generation having great power in 10 am

noon time to 2 pm
* Less NIMBY effect
o + Economies of scale for development Clear seasonal pattern and have very good generation
Offshore wind + Good capacity factor for whole day in winter

» Lower CAPEX than offshore wind

Onshore wind + Easier to have MW scale capacity

Similar to offshore wind but affected by site condition

+ Stable generation

+ Less NIMBY effect comparing with thermal power

Geothermal plant Whole time stable generation

+ Can combine generation with other combustion
sources

* Relatively lower CAPEX

Small hydro + Controllable generation which can combine with

small scale water storage facility

May limited by seasonal water resources, but should
have stable generation in summer

+ Relative stable generation May have seasonal patterns depending on the site
+ Less NIMBY effect and technology

Ocean energy

| Ancillary service and supporting infrastructure

Energy transition not only represents the change of the energy sources we use, but also the system and
practice we adopt. When solar and wind energy have high penetration rates, it means the management of
supply/demand and the power dispatching should be very different from today. As mentioned, renewable
energy generation patterns are different from coal and natural gas units, it need fundamental changes of
TPC, industries, and society. The energy transition is not only the responsibility of the developer and the
TPC, it will also need many related new services and infrastructure from the wider business.

People are keen to have 100% renewable energy, but this cannot achieve without the ancillary service and
energy storage facility. NDC plan to have 40-80 GW solar and 50 GW offshore wind capacity, but the grid
system needs to digest the peak generation from solar. For example, the generation factor at 40% of 60 GW
solar and 50% of 50 GW can bring 49 GW power supply, but the peak-load in 2021 happened in July at about
38.6 GW. The renewable generation may be more than the load at certain period. Although we may expect the
future load to grow as well, the high generation of renewable energy can lead to curtailment risk for renewable
sources. On the other hand, the sudden decrease of solar energy in the evening is a tough issue for reliable
power supply. Also, RCG modelling shows the likelihood of offshore wind curtailment risk on a windy Sunday
in winter and spring due to low load. For example, with 60% of 50 GW offshore wind generation, will exceed the
weekend load. At that time, the TPC dispatching center needs to curtail some of the renewable generations,
leading to the loss of the asset owner and wasting the generation -not a positive sign for developers.

The entire energy system must be smarter and more flexible. The demand-respond scheme is important but
not the only measure. TPC has established the energy trading platform, and the need for ancillary services
is huge and urgent. The demand response capacity should match with certain ratio with the total solar and
wind capacity. Also, Taiwan needs a large energy storage capacity to absorb the noon time solar peak and
offset the second peak load in the evening. With more energy storage and ancillary service capacity, TPC
can be more confidently to keep coal power plants cool.

The national grid system also needs to upgrade to embrace more renewable capacity of distributed
generation. It is expected to have a large amount of solar need to connect to the grid in distributed sites,
and wind energy needs proper connection points close to the coast. The industry must improve the
resilience to avoid the threats from wild animals and natural hazards, but also be nimbler with better
assessment and planning. TPC has announced to invest more than 100 billion NTD for the grid upgradation,
after several national power outages in recent years. However, the upgrade should not be only the new
cable and substation, but the smarter and more flexible system.

The integrated measure will be helpful with the innovative management. For example, the popular swap
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battery scooter system has great potential to provide energy storage capacity for the grid, but swapping
station peak demand happened in the evening as the users tend to change the battery on their way home.
This pattern may worsen the evening peak-load supply. There is a huge opportunity for the industries
to come out with innovative solutions for ancillary services and the different sources of energy storage
including swapping batteries, EVs, hydro dams, and hydrogen facilities. The transformation of the energy
infrastructure and landscape is expected. Without better ancillary service and supporting facilities, the
offshore wind farm may not have the best contribution to the system.

I Financing the transition

All the project development cannot complete without the support of the financial sector. Green finance,
responsible investment, and ESG investment are the burning topics today, and more and more institutional
investors pouring capital into renewable energy and related development. However, the financial sector and
investors also need to learn to identify the risk and opportunities for green projects. Various technologies
can have completely varied results, depending on conditions and markets. Although some projects may
look promising at first glance, the detail will tell a different story. Also, the fast-changing market and new
technologies bring challenges for investors. We witnessed the offshore wind turbine size developing rapidly,
Taiwan erected the first 4 MW turbine in 2017 and will have 14 MW turbines installed in 2025. We expect
the capital is the driving force for technology R&D and project development, but the finance needs due
diligence and market intelligence to invest in a sustainable future.

There is no risk-free investment, the balance between the risk and return is the key financial sector
to participate in this green transition. Following the de-regulation of the Taiwan energy market, the
government also expects the corporate power purchase agreement (CPPA) to replace the Feed-in-Tariff (FiT)
to be the main source of return for renewable energy projects. However, it is still not easy for the financial
sector to take CPPA as the guarantee of future returns. We need to believe in a paradigm shift in the energy
market. All the commercial terms and conditions will be carefully discussed and reviewed. We already
found the CPPA discussion to become white-hot in Taiwan in past two years after TSMC signed the first
CPPA with Orsted. Regarding the NZE target, it cannot be achieved without a large amount of CPPAs, whilst
the financial sector and investors have to accept the new paradigm for renewable energy project finance.

I Conclusion: leave no one behind, and include all potential factors

We need to borrow the old slogan for sustainable development for the NZE transition: leave no one behind. It is
a challenging mission., Therefore, stakeholders need to take comprehensive measures and efforts to approach
the goal. Leave no one behind for green energy transition representing the need to consider all the small factors
and emerging technologies, and no one should be ignored. Combating climate change is a landscape change in
infrastructure and people’s behaviour. The policymaker, developers, supply chain, lenders, and investors should
contribute from multiple perspectives. The business opportunity is huge whilst the action is urgent; the strategy
and the comprehensive planning are the keys to making the best in the transition.

Author
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Advise on Taiwan CPC
Net-Zero Development Strategy
Based on European Oil and

Gas Industrial Experience

Based on the European "Green Deal” policy and
the experience of Net-Zero development in the
oil and gas industry, this paper explores and
provides recommendations to Taiwan CPC Net-
Zero development strategy. It includes systematic
Net-Zero roadmap and decarbonlization strategy,
developing hydrogen energy value chain and
carbon capture technology, promoting blending
and transmitting hydrogen with natural gas
using pipeline networks, encouraging oil and gas
enterprises transforming from gasoline stations to
hydrogen refueling stations, and finally establishing
a reliable carbon tracking and early warning
management mechanism to achieve the sustainable
goals of low carbon by 2025 and Net-Zero

Net-Zero roadmap and
decarbonlization strategies of oil
and gas enterprises

Under the EU 2021 "Green Deal” policy and 2050
carbon neutral goals, oil and gas groups such
as Shell, BP, E.ON, Total, and ENI are actively
launching Net-Zero goals and development
roadmaps. Similarly, following the announcement
of the Net-Zero roadmap and strategy by Taiwan
government on March 30, 2022, Taiwan CPC is
also actively planning its response, including
medium-term goals for carbon reductions by 2025
and 2030, and long-term goals by 2050. Based on
the strategies and experiences of European oil
and gas enterprises, it is suggested that the three
major roadmaps of "Energy Saving and Carbon
Reduction”, "Development and Use of Renewable
Energy” and "Promotion of CCUS" can be the
foundations of Taiwan CPC, to systematically fuse
the three main pillars of "Excellent Qil, Carbon
Reduction and Clean Energy"”, integrate a more
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specific roadmap strategy, and gradually realize
Net-Zero goals through the phased approach of
carbon reduction, decarbonization and carbon
neutral.

Recently, European Union has announced that it
will no longer sell oil-fuel vehicles in 2035, which
means a significant reduction in vehicle oil fuel
production. It is worthwhile for Taiwan to ponder
over the determination of "decarbonization”.
Therefore, CPC can follow the example of fossil
fuel reduction strategy proposed by International
Energy Agency (IEA) based on the trend of
global total energy supply, and the low-carbon
fuel concept "Hydrogen and Decarbonized Gas
Program” by European Clean Hydrogen Alliance,
to set yearly goals for "fossil fuel deduction” and
"of Excellent Oil and Clean Energy” of Taiwan
CPC. The Net-Zero development strategies of
European and American oil and gas groups such
as Total, Shell, BP, Chevron, and ExxonMobil, all
include the promotion of large-scale green energy
development or investment projects in the near
future. Therefore, Taiwan CPC is encouraged to
demonstrate its CPC (Clean Power Company)
commitment to clean energy by making concrete
plans or investments in offshore wind power,
other green energy and electrolyser systems and
etc., in order to have the opportunity applying
the German Power-to-X concept of using surplus
green power to produce green hydrogen, which
can then be converted into low-carbon fuels or
recycled chemicals using advanced catalyst and
decarbonization technologies. Then the above
will align with government policy and measures
of carbon circular economy to achieve the goal of
carbon neutrality of Taiwan CPC.
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Development of Hydrogen Value
Chain and CCUS Technology

In Net-Zero development strategy, hydrogen
value chain and CCUS (Carbon Capture, Storage
and Utilization) play an important role of
decarbonization. Since Taiwan CPC's business
covers almost the entire hydrogen value chain
(as shown in Figure 1), CPC can further develop
the advantages and business transformation
opportunities through hydrogen production,
storage, transportation, transmission, and
hydrogen usage on application end.

In terms of hydrogen production and storage,
hydrogen production is a key challenge for the
development of hydrogen energy. The traditional
grey hydrogen model will no longer be accepted.
Therefore, in the transition period, hydrogen
production must be fused with carbon capture
to form blue hydrogen. One example is the co-
production project of tempering co-operation
between CPC and China Steel Corporation. A
typical steel mill CCS process captures the CO/
CO, produced by blast furnace gas (BFG) and
Linz-Donawitz converter gas (LDG), and then
uses the water gas shift reaction process to
convert steam and carbon monoxide into carbon
dioxide and hydrogen, and introduce selective
adsorption of acid substances for carbon capture.
In Europe, there is an advanced process which is
combining the two steps of carbon capture and
hydrogen production in one process. The process
will achieve adsorption of carbon dioxide and
generation of hydrogen at the same time. As a
result, the reverse reaction rate of the water-gas
shift can be reduced, thereby reducing the steam
consumption. Compared with the traditional
carbon capture process, the steam consumption
of this new technology can be reduced by two-
thirds, and the cost has been reduced by 25% in a
successful case on a Swedish steel mill.

Carbon capture technologies for industrial
processes include pre-combustion capture,
oxyfuel combustion capture, and post-combustion
capture (as described in ISO/TR 27912). Many
new technologies and patented products in
Europe under developing that can save equipment
space, construction time and cost, and increase
carbon capture efficiency, reliability and safety.
Therefore, it is recommended that Taiwan CPC
can exchange and cooperate with European

high-end manufacturers with mature technology
through the platform of the international chamber
of commerce to introduce the most optimal
solutions.

Third party certification plays a key role in the
CCUS and hydrogen value chain. For CCUS,
performance tests can be verified according to 1ISO
27919-1 and I1SO 27919-2, and the carbon reduction
of CCUS can be certified according to 1ISO 27915. In
terms of the carbon footprint of the hydrogen value
chain, the TUOV Rheinland H2.21 standard for green
hydrogen and blue hydrogen certification and
safety verification can ensure the effectiveness
and safety in terms of carbon neutral. These
successful EU certification experiences are worthy
of emulation by Taiwan CPC.

Blending and transmitting hydrogen
with natural gas using pipeline
networks

In the area of hydrogen pipeline transmission,
the seven heavy industry companies in the GET
H2 program in Europe are working together to
establish a cross-border pipeline network for
green hydrogen, which generated from RWE's
electrolyser plant in Lingen, Germany. The gas is
transferred to Netherlands where uses existing
natural gas pipeline network and then to BP's
refinery in Gelsenkirchen, Germany. It is estimated
that by 2030, the pipeline transportation of green
hydrogen from refineries, steel mills and other
plants in this program will reduce 16 million tons
of CO,. In addition, Germany's natural gas cities
have increased their hydrogen blending ratio to
20%. Therefore, it is recommended that Taiwan
CPC Can adapt and develop moderately to achieve
the effectiveness of carbon reduction under the
feasibility of blending hydrogen transmission and
pipeline safety fitness verification.

Transformation of oil and gas
enterprises from gas stations to
hydrogen refueling stations

In order to promote the commercialization of
hydrogen refueling stations in Taiwan, reference
can be made to the "hydrogen partnership”
approach of Germany's hydrogen strategy.
Taiwan CPC is encouraged to build up strategic
alliances with upstream hydrogen producers
and downstream fuel cell vehicle operators to
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accelerate the popularization of hydrogen refueling stations.

Due to the stringent public safety requirements for hydrogen refueling stations in Europe, America and
Japan, strict third-party verification must be carried out in accordance with international standards such as
ISO 19880 serise, SAE J2601 and etc., from safety risk assessment during the design phase of hydrogen
refueling stations, manufacturing and inspection of major equipment and components of hydrogen
refueling stations, on-site equipment installation verification and performance testing, hydrogen quality
testing, and hydrogen refueling protocol testing of hydrogen refueling machines and fuel cell vehicles.
Safety implemation is the first principle during development of hydrogen refueling stations

|l Carbon tracking and early warning management

Due to COVID-19 epidemic globally since 2020 and the chaotic energy market caused by Russia-Ukraine war
in 2022, many countries, multinational organizations and industrial enterprises have realized that Net-Zero
development has deviated from the plan. German government started to tighten its carbon management
strategy since April 2022. And corporate organizations have been adopting dynamic carbon management
measures and adapting third-party certified carbon tracking platforms to carry out intelligential ESG
management. Therefore, it is recommended that Taiwan CPC can set more specific key performance
indicators for carbon reduction and carbon footprint alert mechanism, to shorten review interval, to consider
establishing a command center of carbon tracking management to implement dynamic management and
prediction through big data analysis. These will verify the effectiveness of ESG management system and
the ability of achieving goals, so as to gradually realize the low carbon goal by 2025 and Net-Zero by 2050.
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Achieve Net-Zero and

Energy Independence with
Offshore Wind and

Renewable Hydrogen

‘ P2X, offshore wind, renewable hydrogen ‘

Russia's invasion of Ukraine and sequential
energy crisis have led us to reflect further on our
energy dependency. With Russia using liquified
natural gas as a lever to fulfill its military and
geopolitics ambitions, Europe realised now that
it must end the long-term energy dependency
on Russia. In addition, the transition cannot be
only shifting sourcing fossil fuel from alternative
export countries, otherwise, the EU will continue
to entrench itself in the risk of high energy
dependency.

Similar thinking may apply to Taiwan as its imports
more than 98% of energy supply and largely
relies on LNG as the bridging fuel in systematic
energy transition before fully replacing coal with
renewable energy. As Taiwan is at the start line
toward the net-zero goal, we have to enhance our
energy system resilience for the long-term pursuit
of an autonomous energy system.

In @rsted's latest white paper, "Need for Speed”,
we propose applying offshore wind power as
the major source of renewable energy and a
Power to X (P2X) model combining renewable
hydrogen and e-fuels, which may pave a path to
Net Zero meanwhile strengthen energy system
resilience and autonomy along the way. A 4A
approach underlines the 4 essential elements of
the pathway- "Accelerate deployment”, "Allocate
the space”, "Activate the industry” and "Appoint
a clear role for renewable hydrogen and e-fuels”.
Bearing this in mind, | would like to take this
opportunity to provide our approach as an
example for the Taiwanese stakeholders to follow
and stimulate more ideas.

Firstly, we welcome the government to collaborate
with the industry to deploy even larger-scale

Orsted
N L
Iih.ﬂ—ﬁtl i
renewable energy projects than the current
status. Besides speeding up the ongoing
renewable energy tenders, policymakers need
to make it a priority for launching large scale
energy complex projects. For example, the Danish
government initiated the Energy Island Project,
which could host up to 10 GW of offshore wind,
combined with energy storage and hydrogen
electrolysers. In Taiwan, we should also primarily
focus on offshore wind farm development with
installation capacity at a scale around 750MW
to 1GW, in order to satisfy the massive market
demand for affordable green electricity and
enable offshore wind projects to integrate with
renewable hydrogen and P2X facilities.

At the same time, offshore wind developers must
continue to promote standardized and consistent
design specifications for wind farm projects and
components to further improve supply chain
efficiency. Moreover, developers should also
take responsibility to show market signals to
the supply chain with long-term procurement
demands as much as possible, and share
extra risks with suppliers to mitigate market
uncertainties. In the 900 MW Greater Changhua 1
& 2a wind farm project, @rsted has demonstrated
leadership by reaching an agreement with
Siemens Gamesa to set up its offshore wind
turbine nacelle assembly facility in Taiwan, best
showcasing of moving ahead of the government
to establish offshore wind energy ecosystem prior
to policy timeframe.

Secondly, in terms of space allocation, we
believe that maritime spatial planning should
accommodate more offshore wind development
to accelerate the energy transition. In the pathway
to net zero, the Taiwanese Government proposes
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lifting restrictions on offshore wind farms that
were only allowed to be located within territorial
waters. This is a significant first step as the
most efficient approach would be consenting the
developers to select wind farms at the completion
of preliminary site screening and bear associated
risks. Meanwhile, the authorities should avoid site
duplication and wind farm boundaries overlapping
so that those wind farm developers will not
unnecessarily repeat the efforts at the same sea
area, thus improving economic efficiency. When
the market works in an efficient way, we have a
greater chance to figure out the best business
model for Taiwan marine spatial planning and
utilize wind resources. As for the land, we should
incorporate the grid network and PX2 infrastructure
into long-term territorial spatial planning.

We acknowledge the need to continuously reduce
environmental footprint and social costs when
adding more renewable energy installations ---
this is exactly the reason that @rsted sets the
ambition to deliver net-positive biodiversity impact
in all renewable energy projects it commissions
from 2030. On the other hand, we must conduct
fair dialogues to enable mutual understanding
and avoid misinterpretation to unnecessarily
hold back renewable energy development. It
largely relies on responsible and science-based
environmental planning, environmental impact
assessment, review and monitoring processes, as
well as a more transparent and justice stakeholder
communication mechanism. In doing so, we are
able to build a solid foundation based on trust and
evidence to realize a carbon-neutral future.

Thirdly, we anticipate further evolution of the
entire offshore wind industry which offers
affordable electricity at a fair cost and at the
same time creates social value. As facing global
copper and steel commodity price surge and cost
increase in the supply chain, Taiwan authorities
remain the upper limit of project capacity
installation at 500 to 600 MW may lead to a poor
scale economy of the offshore wind industry.
We are deeply concerned that other than the
historical cost decrease induced by technology
innovations, is the industry moving towards a
future with a vicious circle of unhealthy cost-
cutting thus weakening the offshore wind industry
from making a significant contribution to society?
Acknowledge the problem, offshore wind auction
bidding mechanism must seek improving
project scale to ensure installation capacity

is economically viable. Furthermore, (the
mechanism should) encourage business models
that create social value while discouraging
those that embrace price war by undermining
project quality. In appraising an offshore wind
project, one should adopt indicators including:
Completing the project on time and quality
meanwhile achieving national carbon reduction
targets, conserving and managing biodiversity,
pursuing sustainability through collaborating
with local communities, and using the best way
to integrate the diversified energy portfolio and
resilient grid network.

Apart from the auction bidding mechanism,
the authorities may also consider having the
constant growing market forces to drive offshore
wind development. In other words, developers
are granted autonomy for capital investment in
offshore wind projects or facilities integration such
as marrying green electricity to renewable energy
as a response to diversified customer demands.

Fourthly, we should come up with a clear stance
on renewable hydrogen and e-fuels. Renewable
hydrogen and P2X have the potential as the solution
to the industrial sectors difficult to phase out coal
and synthetic fuel, at the "last mile" hindrance from
achieving net-zero. Renewable hydrogen and P2X
solutions can be the last mile to Net-zero target.
A policy framework favoring P2X infrastructure is
required for scaling up deployment. Other markets
in the Asia Pacific (Korea, Japan, Australia) are
already defining roles for renewable hydrogen in a
variety of sectors from industrial usage to transport
and power generation.

In the short term, we can use pilot projects to bring
different stakeholders together, including developers,
users, and governments, to shape the policy
framework and road map. We could also consider
gaining support from government grants or public
budgeting before the market of P2X and investment
and financing mechanisms becomes mature.

In the long term, we need to create an effective
market for the production, sale, and application of
renewable hydrogen and e-fuels, and this market
needs to be driven by clear demand. Green power
alone is not enough to achieve decarbonization
in sectors such as heavy industry, aviation,
and heavy transport. Apart from encouraging
different sectors to invest in green hydrogen and
e-fuel procurement planning through policy, it is
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also vital to increase the scale and efficiency of
renewable hydrogen applications, which will need
to be pursued over the next decade or so, across
production and consumption, across business
and academics, and across government and
private sectors.

At the same time, we suggest that P2X infrastructure
and a hydrogen transmission backbone should
be incorporated into the national infrastructure
thinking and planning. The government could
consider prioritizing the renovation or upgrading
of existing gas supply networks in industrial or
heavy transport clusters, and turn them into new
hydrogen transmission backbones to support
the acquisition and application of renewable
hydrogen.

We believe that the denser and more large-
scale the local P2X system is, the more resilient
Taiwan's energy system will become. This
resilience comes from two directions. Firstly,
in the future, renewable hydrogen will be an
internationally sought -after resource. Relying
on the import of hydrogen from one or a few
countries will replicate the over-reliance on fossil
fuels of previous generations. Therefore, we need
to ensure that we have the capacity of producing
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renewable hydrogen domestically. Secondly,
the conversion of green power to renewable
hydrogen or e-fuels can be seen as a form of
energy storage, providing a complementary
and stabilizing effect to renewable energy with
intermittent characteristics.

Is Taiwan really capable of supplying renewable
hydrogen on its own? Our answer is yes. It's
an interlocking issue with offshore wind. By
accelerating deployment, allocating the space,
and activating the industry, Taiwan will have
more affordable green power which creates the
basis for the development of domestic renewable
hydrogen production and applications. As we
move towards a net-zero transition by 2050,
and in the pursuit of energy independence over
the past few generations to date, we foresee
offshore wind and renewable hydrogen as key
to our ambitions. @rsted will continue to provide
feasible, affordable, and sustainable solutions
for Taiwan and the global community to realize
our vision of a net-zero transition and energy
independence. We will continue to focus on
working with partners from different countries
and communities to create a world that runs
entirely on green energy.

Christy Wang is the General Manager of @rsted Taiwan. She has overall end-to-
end responsibilities for @rsted activities in Taiwan. Wang manages and develops
the Taiwan country organization and key functions in the Taipei office to ensure
a well-functional business platform, which supports offshore wind farm projects
and other business activities not only in Taiwan but also other markets in APAC.

Christy Wang
General Manager
@rsted Taiwan
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CPC's Approach to
Net Zero Transition—
Pathways to Net Zero

I CPC's strategies in response to the goal of net zero emissions by 2050

At the COP26 Summit, the target of "net zero emissions by 2050" was included in the Glasgow Climate
Pact and carbon neutrality and net zero emissions became issues of much attention across the corporate
world. The National Development Council in Taiwan also proposed its own pathways and strategies for
net zero on March 30, 2022, also noting that more technology and research regarding net zero emissions
and new energy technologies will be adopted after 2030. To facilitate these strategies, CPC founded the
Climate Change Response Team in 2021 (Figure 1). Convened by the Chairman of the Board, the Team
consists of Low Carbon Development Center and Manufacturing Energy Conservation Center, which are
composed of people from different divisions and departments. The Team is focused on eight areas, namely
transition strategies, hydrogen power, carbon capture, utilization and storage, low-carbon/zero-carbon
energy development, offshore wind power, low-carbon/zero-carbon product supply, refinement transition,
and carbon reduction in manufacturing. Through these efforts, it is hoped that a new CPC, a Clean Power
Company, can be born, providing diverse power systems through materials innovation, carbon reduction,
and green power development.
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Figure 1 Organization of the CPC Climate Change Response Team

I CPC GHG Reduction Performance Results

A state-owned company, CPC has one foot each in the power and petrochemical industries. Over the years,
CPC has thoroughly implemented the government's carbon reduction policies and reduced GHGs. Since
2005, company-wide GHG emissions inventories and plant power saving measures have been adopted,
and the Company has also carried out voluntary GHG reduction efforts per the Ministry of Economic
Affairs. To strengthen carbon reduction, in April 2019, CPC established the Power Conservation & Carbon
Reduction Group, with outside experts invited to the plants to provide guidance and suggestions on power



The High Profile Solution - Hydrogen Energy Applications and Development  [ECHEEGEGEE

conservation and carbon reduction. After third-party verification, CPC reports 'a reduction in GHG emissions
from 11.58 million tonnes in 2005 to 7.11 million tonnes in 2020, a 38.6% decrease, exceeding the amount
required by regulation.

e 1. CPC's Goals and Pathways for GHG Emissions

In response to the global trend of net zero emissions, the Greenhouse Gas Reduction and Management
Act was amended in 2021. The long-term goal was revised from a 50% reduction from 2005 levels by 2050
to net zero by 2050. To reach this goal, CPC has set mid-term goals of a 40.6% reduction in emissions
from 2005 levels by 2025 and a 49.5% reduction by 2030 (Figure 2). Measures will be adjusted agilely and
carbon-negative technologies such as renewable energy, hydrogen power, and carbon capture, storage,
and utilization will be incorporated so as to enable reaching the long-term goal by 2050. The strategies are
stated as follows:
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Figure 2 CPC's GHG Emissions Reduction Goals and Percentages on Base Year Over Time

(1) Continue to implement power conservation and carbon reduction plans; Set the goal of enhancing the
power efficiency of refineries by 1.7%
- Boost power efficiency: Upgrade manufacturing process, expand productivity, and adopt advanced
technologies; Set power consumption regulations and reinforce inspection and maintenance; Improve
and update manufacturing process and systems.

- Strengthen power management: Integrate power management in manufacturing and heaters; Recycle
and reuse oil gas, crude hydrogen, and mid and low-pressure steam to enhance power efficiency.

- Complement and integrate of regional power: Dalin Refinery uses CSC's waste heat and cold energy to
decrease power usage.

- Utilize low-carbon fuels: Utilize low-carbon fuels like natural gas and cold energy.

(2) Develop renewable energy

- Solar power system: In response to developments in green power and the Renewable Energy
Development Act, CPC is planning for the use of solar power systems as an integrated part of the
management of the Company's diverse locations, along with carrying out related analysis. It is planned
that by 2036, solar power generation capacity will reach 26MW and by 2045, 35MW.
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- Develop geothermal energy in Taiwan:
CPC is conducting geothermal drilling
and productivity testing in Yilan for the
establishment of geothermal energy plants.
To expand the scale of geothermal energy,
CPC is also analyzing deep geothermal
energy in eastern Taiwan, the Datun
Mountains, and elsewhere around the
country. CPC has set as its goal reaching
4AMW of geothermal energy capacity by 2023,
23.6MW by 2030, and 127MW by 2050.

(3) Carbon capture, utilization, and storage
(ccus)

- CPC is building an experimental carbon
capture and transforming system to assess
the technical feasibility and optimize the
operation parameters, and also evaluating
the introduction of the commercial CCU
process for the following scale-up. It is
planned that carbon capture capacity will
reach 1,000,000 tonnes per year by 2030,
of which carbon utilization capacity will
account for 250,000 tonnes; in 2040, carbon
capture capacity will reach 2,000,000 tonnes;
and by 2050, 3,000,000 tonnes.

- CPC is evaluating the potential carbon
storage sites and conducting the essential
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studies for a geological storage project.
When a suitable site is chosen, several
works will be carried out for the pilot test,
such as monitoring, well drilling, surface
facility engineering, and public outreach. It
is planned that storage capacity will reach
100,000 tonnes by 2025, 750,000 tonnes by
2030, 500,000 tonnes by 2040, and 10 million
tonnes by 2050.

A state-owned company, CPC is a leading energy
supplier which continuously supplies oil and gas
domestically. While remaining committed to both
product and service quality and to the upholding
of our corporate social responsibility, CPC will
also follow the 2050 net zero emissions pathways
proposed by the government and carry out
transformation along three axes: oil optimization,
carbon reduction, and clean energy. CPC will
also collaborate with companies from home
and abroad to develop relevant technologies,
hoping to create new momentum that will drive
sustainable development in Taiwan and help
Taiwan reach its net zero goal faster.

Currently, he is the Director of the Department of Environmental Protection and

Ecological Conservation of the CPC, and has been in charge of air, water, waste,

soil and groundwater pollution prevention and remediation, environmental impact

assessment, greenhouse gas management, environmental education and ecology

conservation planning and promotion for CPC.

Han-Tzong Yang

Director

Department of
Environmental Protection
And Ecological
Conservation
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CPC's Approach to
Net Zero Transition—
Main Strategies and Action Plans

To mitigate the impact of reducing GHG emissions
and domestic oil product demand on the
Company's business, CPC's strategy is focused
on oil optimization, carbon reduction, and clean
energy, driving corporate transformation through
research and development to create relevant
technologies and products. The Company's action
plans are as follows:

I Carbon reduction strategies

e 1. Reduce carbon and save power in the
production process

CPC hopes to boost power efficiency by 1.7% in
refineries. CPC will continue to encourage carbon
reduction and power saving plans, carry out
facility renewal, and strengthen regional resource
integration to increase overall power efficiency.

e 2. Supply carbon-neutral products

CPC procured third-party-verified carbon-
neutral crude oil and natural gas from global
energy companies to supply domestic clients,
strengthening green sustainability.

e 3. Carbon footprint inventory

CPC conducts GHG inventories which receive
third-party verification to realize low-carbon
sustainability. Internal carbon pricing (ICP) is also
carried out.

e 4. Develop carbon-negative technologies

(1) Carbon capture and storage (CCS)

CPC has proposed a CO2 technology
development plan, carrying out site surveys
and vibration tests for carbon storage in areas
neighboring CPC's refineries. The Company will
evaluate their appropriateness, potential, and
security so as to increase CCS capacity.

(2) Carbon capture and utilization (CCU)

In the early stage, CPC plans to build a carbon
capture facility that can produce methanol
at the Dalin Refinery. CPC will also develop a
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hydrogenation catalyst system which converts
the captured CO, to petrochemical derivatives,
building a complete circular economy supply
chain. Additionally, CPC is working with
CSC on a steel chemical co-production plan,
transforming the converter gas into methanol
and methane.

e 5. Develop biofuel and biodegradable plastics

CPC will adopt biofuel development to produce
fatty acid methyl esters, polylactide (PLA), and
hydroxymethylfurfural (HMF) to partially replace
fossil fuels and reduce carbon emissions.

| Oil optimization strategies

e 1. Develop COTC (Crude-Oil-to-Chemicals)

technologies

By changing crude oil types, adjusting operating
modes, and investing in key equipment,
CPC will gradually boost the petrochemical
product transition rate to reduce fuel, increase
petrochemical products, and create new
materials.

e 2. Develop high-value petrochemical materials
and carbon circular applications

CPC is collaborating with industry, academia, and
researchers to create green materials. Key items include:

(1) Dicyclopentadiene (DCPD)

To raise the added value of self-owned
materials, Pygas can be used to produce
high-purity DCPD through a C5 purification
facility. This can be used in 5G high-frequency
substrates, wind turbine blades, optical
lenses, and as a key material in supporting the
domestic semiconductor industry.

(2) Energy storage materials for batteries

In compliance with the government's green
energy policy, CPC uses cheap heavy oil to
produce soft carbon battery materials that
have a long lifespan, high discharge, and
high capacity. CPC is also developing lithium-
titanium-oxide (LTO) batteries that are highly
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safe, extremely durable, and have a long
lifespan, making them suitable for use large
power storage like batteries for e-buses.

(3) Bio-based hierarchical carbon

CPC is developing bio-based hierarchical
carbon with energy storage material to
enhance battery density. It can be used in
capacitive deionization and supercapacitors.

(4) Steel co-production

CPC is collaborating with CSC to build a
demonstration product line, taking the
carbon monoxide and dioxide produced in the
steelmaking process and synthesizing them
through chemical engineering processes and
hydrogenation catalysts into chemical products.

(5) High-modular carbon fiber

Through asphalt refining, CSC develops
composite materials like high-modular carbon
fiber and carbon fiber with wide applications.
Lightweight, resilient, and low deformation, they
can be used in areas that require high-strength
materials, such as rail vehicles, wind turbines,
and aeronautical facilities.

(6) Polymer processing technology and ethylene

CPC is developing ethylene and polymer
processing technologies to produce linear low-
density polyethylene (LLDPE), polyolefin elastomer
(POE), ultrahigh-molecular-weight polyethylene
(UHMWPE), and linear alpha olefin (LAO).

3. Develop smart green gas stations

In response to future market trends, CPC
continues to build smart green gas stations
that can generate and store energy. Solar
power systems, natural gas batteries, and
small wind-power facilities will be used as
composite energy sources to create smart, net-
zero, and diverse (oil/electric/hydrogen) energy
supply stations.
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4. Build charging facilities for e-vehicles/

e-scooters:

According to the Smart Energy Charging
Facilities for E-Scooters Program approved by
the Executive Yuan and budgeted for by the
Industrial Development Bureau, 1,000 charging
stations for e-scooters will be built by the end
of 2022. Gas stations in suitable locations will
also be chosen to have charging facilities for
e-vehicles set up.

Clean energy strategies

1. Build solar power systems

Since 2010, CPC has been building solar power
systems on the rooftops of gas stations.
According to the Regulations for the Management
of Setting Up Renewable Energy Power Generation
Equipment of Power Users above a Certain
Contract Capacity (also known as Major Electricity
User Clauses), CPC is also seeking out other
suitable sites for the deployment of solar power
systems to expand capacity.

2. Develop domestic geothermal energy

CPC has carried out drilling tests in Renze and
Tuchang, Yilan, and a demonstration plant is
planned for construction in Tuchang. CPC will
continue to assess deep geothermal options
in eastern Taiwan, the Datun Mountains, and
elsewhere around the country.

3. Enter the hydrogen energy field

Internationally, hydrogen energy technology
is still being refined. CPC will launch a trial
operation first and build mobile hydrogen
stations for demonstration purposes. In the
future, the Company will also organize and
establish hydrogen facilities in line with the
regulatory requirements and industrial demand.

Currently, Mr. Tang is the Director of the Department of Planning at CPC, and

has been in charge of strategic planning, performance management, investment

planning, research and development, and sustainability planning for more than 5

years.

Frank Tang
Director
Department of Planning CPC Taiwan
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CPC's Approach to
Net Zero Transition—

Carbon Capture, Utilization,
and Storage (CCUS)

Carbon capture, utilization, and storage (CCUS)
is a process that captures and purifies (capture)
the emitted CO, from power plants, steelworks,
refineries, petrochemical plants, and cement
plants. The CO, can be made into products,
such as chemicals, building materials, and food
additives (utilization). It can also be permanently
stored underground, at least 800m deep, at high
pressure (storage). CCUS is one of the best carbon-
reduction technologies, and the International
Energy Agency (IEA) regards it as an indispensable
key technology for making net zero a reality.

In response to the growing push toward net
zero, Taiwan's National Development Council,
Executive Yuan proposed "Taiwan's Pathway to
Net-Zero Emissions in 2050"on March 30, 2022,
with carbon-negative CCUS technology among
the 12 strategies for transition to net zero. On
April 21, 2022, the Executive Yuan also passed the
amendments to the Greenhouse Gas Reduction
and Management Act, which will be sent to
the Legislative Yuan for approval. The name of
the Act will be changed to the Climate Change
Countermeasures Act, and it will include a carbon
fee and CCUS regulations.

To facilitate CCUS, CPC is taking the following
approaches to drive research progress:

| Establish a dedicated team

At the beginning of 2021, the CCUS Team was
established, bringing together the resources of the
Refining, Petrochemical and Exploration Departments
to move forward with CCUS business and technology
development. The Refining and Manufacturing
Research Institute, Refining Business Division, and
Petrochemical Business Division are responsible for
carbon capture and utilization, while the Exploration
and Development Research Institute and Exploration
and Production Business Divisionare responsible for
carbon storage.
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Integrate domestic resources and
localize technologies

CCUS can be divided into capture, utilization,
transportation, and storage. CPC is developing
critical technology and establishing trial sites.
Using its partners’ respective strengths of
its partners, such as the steel chemical co-
production with CSC and a monitoring technology
collaboration with the Industrial Technology
Research Institute (ITRI), such actions can be
pursued at maximum R&D efficiency.

Learn from global commercial CCUS
projects’ best practices and adopt
the necessary technologies

There are currently 27 commercial CCUS projects
in operation worldwide. The sources of carbon
captured include power plants, cement mills,
steelwork, hydrogen plants, petrochemical plants,
fertilizer plants, and natural gas treatment plants.
Storage types can be divided into saline aquifers
and enhanced oil recovery (EOR). In Taiwan,
only saline aquifers are used as there are no
appropriate oil fields for EOR.

To learn from the global cases and facilitate
the launch of projects in Taiwan, CPC is now
negotiating with project leaders and service
companies regarding possible collaborations. For
instance, CPC held meetings and negotiations
with ExxonMobil, INPEX, TotalEnergies, and
Schlumberger to secure business partnerships for
adopting of necessary technologies and keeping
track of technological development, shortening
the R&D process.

Engage in public advocacy and
communication
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Looking at carbon storage projects around
the globe, public acceptance is one of the
decisive factors behind whether or not a project
is successful. Protests and resistance were
also why CPC's own carbon storage project
was suspended. As such, it is necessary to
gain insight into the public's understanding of
and questions about this technology. CPC has
collaborated with local governments, academic
institutes, research institutes, and environmental
protection groups to conduct public surveys to
understand what the people think about CCUS,
their level of acceptance, and their concerns
about it. The survey will be a reference when
making proposals, strategies, and promotional
materials that communicate correct knowledge
about carbon storage.

Participate actively in inter-agency
CCS pilot test project to improve
regulations

Since there are no regulations related to
carbon storage in Taiwan for companies to
abide by, no matter how much they want to,
the government plans to build a local CCS trial
site through an inter-agency CCS pilot test
project, eliminating regulatory limitations and
verifying storage security. CPC will comply with
government planning in participation in this
pilot test project, using this as an opportunity
to develop crucial CCS technology and gather
useful information to help the government in
the establish sound regulations. The monitoring

Chih-Wen Wang
Researcher

Exploration and
Development Research
Institute

Allen Huang
Researcher
Exploration and

Institute

Development Research

data collected will serve as a valuable reference
for future amendments to the Climate Change
Countermeasures Act.

I Schedule

e 1. Carbon capture and utilization

CPC plans to establish its carbon capture and
transforming trial system by 2025. The Company
will also conduct technology verification, catalyst
development, process optimization research, and
CCUS commercialization process assessment.
In the early stage, CPC will build carbon capture
sites by 2030 that could capture 1,000,000
tonnes of carbon per year, utilize 250,000 tonnes
of carbon per year, and store 750,000 tonnes of
carbon per year (see note).

e 2_ Carbon storage

Besides participating in the inter-agency CCS
pilot test project, CPC plans to finish its carbon
storage site survey in western Taiwan by 2024.
The trial site design, planning, and construction
will start based on the survey result. Initially, sites
are planned to store 750,000 tonnes of carbon per
year by 2030 (see note), with storage gradually
increasing to match the Company's carbon
reduction needs and storage technologies.

Note: Carbon utilization and storage goals are
subject to adjustment based on actual conditions.

Chih-Wen Wang and Allen Huang are the
principal investigators of the "Carbon
Dioxide Storage Technology Research”
project at the Exploration and Development
Research Institute of CPC, and they have
coordinated the operations of the CCUS
Task Force under the Climate Change
Response Team of the company to promote
CCUS as one of the net zero technologies
towards 2050.
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Taiwan CPC Hydrogen Energy
Promotion Plan and Results

In the International Conference on Hydrogen
Energy in March 2016, President Tsai Ing-
wen publicly stated that hydrogen energy has
been identified as one of the strategic options
for Taiwan's future energy transformation, the
establishment of a sustainable energy system,
and the realization of a non-nuclear home. The
government's "Taiwan 2050 Net Zero Emissions
Pathways and Strategies,” which was officially
announced on March 30, 2022, mentions that
in the preliminary 2050 Net Zero Emissions
Roadmap, renewable energy will account for 60-
70% of the total electricity distribution, with 9-12%
of the electricity generated by hydrogen, and at
the same time, hydrogen energy transmission
and storage infrastructure (receiving stations,
storage tanks, and pipelines) are to be planned
and constructed in accordance with the domestic
hydrogen energy supply and demand profile
(sources and application areas), and develop
domestic regulations and standards to improve
the hydrogen energy management system.

Before that, in 2021, the Ministry of Economic
Affairs had already proposed that "CPC should
transform into a hydrogen energy supplier,
initially focusing on the use of gray hydrogen,
but gradually moving towards blue or even green
hydrogen when the technology is mature, the laws
and regulations are perfected, and the market is
established” Therefore, CPC takes assuming the
role of a domestic hydrogen energy supplier as
well as providing safe and reliable hydrogen as its
mission. In addition, CPC plans to further develop
hydrogen energy applications and to integrate
the research and development capabilities of
domestic hydrogen energy manufacturers to build
a technologically autonomous hydrogen energy
industry chain in Taiwan.

With reference to international technology
development and Taiwan's policy, CPC has
planned a three-stage hydrogen energy
development strategy: the first stage is

@ SR B85
l;’ CPC Corporation, Taiwan

"Establishing Technology, Demonstrating in
Advance," in which a demonstration project of
hydrogen refueling stations will be conducted
to establish the feasibility of hydrogen energy
market development. In the second stage, CPC
aims to develop a hydrogen source that combines
carbon sequestration, storage, and reuse
technologies to recover carbon dioxide generated
from hydrogen production and supply low-carbon
"blue hydrogen” fuel, and to gradually increase
its hydrogen supply capacity and establish a
business model to meet market demand. In the
third phase, "Hydrogen Reception, Clean Home,'
CPC aims to invest in the feasibility assessment
and construction of liquid hydrogen reception
stations and the import of green hydrogen fuel
from countries with abundant renewable energy
resources to help Taiwan move towards a "clean
home" for hydrogen.

The first phase of Taiwan CPC’'s hydrogen
energy promotion plan and results, including the
construction of hydrogen refueling stations and
decentralized fuel cell power generation systems,
are described below.

Hydrogen refueling station
construction

The "Taiwan 2050 Net Zero Emissions Roadmap
and Strategy Summary” mentions the potential of
hydrogen in carbon-free transportation because
hydrogen fuel cell vehicles do not emit carbon
dioxide while driving and have a significant
advantage over gas and diesel vehicles in terms
of refueling speed. However, a prerequisite for
the full penetration of hydrogen fuel cell vehicles
is the widespread establishment of hydrogen
refueling stations, which are an important
infrastructure for the commercialization of
hydrogen fuel cell vehicles. As a state-owned
company, Taiwan CPC is committed to the
demonstration of hydrogen refueling stations in
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line with the national policy, which is an important direction for the business transformation of Taiwan CPC.

The hydrogen station construction plan (see Figure 1) will be divided into three stages: evaluation of
hydrogen station construction, procurement and construction of hydrogen station equipment, and
implementation of the demonstration project and evaluation of benefits. The H35/H70 mobile hydrogen
refueling station technology is planned for use in hydrogen buses (350 bar) and light vehicles (700 bar).

Initially, we will evaluate the location of hydrogen refueling stations and collect data on international
hydrogen refueling stations. We will introduce hydrogen refueling station equipment that meets
international standards through international standards and hydrogen refueling agreements. CPC will also
make use of its existing gas station access points to gradually transform gas stations into energy supply
stations that can supply hydrogen at the same time, providing consumers with a safe and reliable hydrogen
supply environment.
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Figure 1 Hydrogenation Station Construction Plan

| Decentralized fuel cell power generation system

Since 2016, CPC has been researching on decentralized fuel cell power generation system (Figure 2). Based
on its past achievements and experience in developing key components of natural gas recombinant, CPC
has developed natural gas recombinant for 5 kW class solid oxide fuel cell through catalyst screening,
reactor design, optimization and control of reaction parameters, and thermal management of the system,
etc. CPC has also cooperated with domestic research institutions to develop and establish natural gas
pipeline gas and sulfur analysis and testing technologies for long-term operation and testing of the power
generation system.

From 2019, we have introduced a fuel cell power generation system demonstration project, including the
installation of two Japanese Panasonic low-temperature fuel cell systems (0.7 kW) at a smart green energy
gas station on Qianfeng Road in Tainan, and integrating with its energy management system (EMS) for
application verification. Furthermore, we are cooperating with domestic research institutions to conduct
a demonstration project of 5 kW~25 kW solid oxide fuel cell (SOFC) power generation system. In the near
future, we will invest in the construction of a fuel cell monitoring and warning system and a large data
database. In the medium and long term, we aim to develop a SOFC commercial prototype with our partners
or vendors, introduce remote monitoring, large data database, and Al analysis technologies, and establish a
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SOFC system maintenance model to drive the development of the domestic decentralized hydrogen energy
generation industry.
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Figure 2 R&D history of CPC fuel cell power generation system in Taiwan
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Currently, Mr. Tang is the Director of the Department of Planning at CPC, and
has been in charge of strategic planning, performance management, investment
planning, research and development, and sustainability planning for more than 5
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Frank Tang
Department of Planning
Director
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Evolution of Hydrogen Energy
Technology Development

Author / Frank Tang

If the proportion of renewable energy can be
further increased globally, it will contribute to net
zero emissions. The most common way to use
renewable energy is to convert recyclable natural
energy (e.g., sunlight, wind, etc.) into electricity
through power generation facilities, and after the
conversion of renewable energy into electricity,
most of the electricity produced is used in a
ready-to-use manner because of the instability
of renewable energy and the difficulty of storing
electricity.

Currently, about 55% of the world’'s hydrogen
is used in ammonia production, 25% in crude
oil refining, and 10% in methanol production,
all of which are used in oil refining and other
industrial applications. Hydrogen can be used as
an energy carrier for renewable energy residuals
and can be effectively converted into electrical
and kinetic energy, and is gradually being used in
transportation, industrial and other applications.
Hydrogen energy can be used as a fuel source
for fuel cells, as well as directly in the industrial
sector or as a fuel for transportation equipment,
and the introduction of hydrogen fuel cell
vehicles can reduce the environmental impact of
conventional vehicles and is one of the options
for developing hydrogen energy applications in
Taiwan.

Hydrogen energy and fuel cell applications have
gradually entered the early market, but there are
still problems in production, storage, conversion,
safety and cost to be overcome and improved.
The key issues related to the development of
hydrogen energy technologies are described
below.

I Hydrogen production technology

Currently, more than 95% of hydrogen is produced
from coal, natural gas or oil, with natural gas
vapor recombination accounting for more than
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half of the production. The recombination
technology is not limited to the use of natural
gas, but can be used to produce hydrogen from
any compound rich in elemental hydrogen, while
about 4% of hydrogen is produced by electrolysis,
where a direct current is applied to electrolyze
water into hydrogen and oxygen, and the different
types of electrolytic baths can be divided into
alkaline electrolysis (AEL), proton exchange
membrane electrolysis (PEM) and solid oxide
electrolysis (SOEC), depending on the electrolyte
and charge carrier. However, the cost needs to be
further reduced to meet the economic efficiency.

I Hydrogen storage

There are three main ways to transport hydrogen
fuel: high pressure cylinders, liquefied tanks,
and pipelines. Currently, hydrogen is mainly
transported in compressed hydrogen cylinders,
which are low cost but have a small capacity
and relatively high variable costs; conversely,
hydrogen is transported by pipeline, which has
high fixed costs but lower variable costs.

The widespread use of hydrogen energy depends
on a well-developed hydrogen fuel supply and
demand infrastructure to ensure the efficient use
of hydrogen energy. In transportation, hydrogen
refueling stations are an important part of the fuel
supply chain for fuel cell vehicles. The popularity
of hydrogen refueling stations is a prerequisite
for consumers to move into the use of hydrogen
energy. Regardless of the purpose of the hydrogen
fuel, the demand for hydrogen and the distance
to be traveled should be taken into consideration
before evaluating the economic efficiency of
hydrogen fuel for transportation.

| Hydrogen fuel cells

Hydrogen fuel cells generate electrical energy by
reacting hydrogen as fuel and oxidizer. There are
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several types of hydrogen fuel cells depending on the type of electrolyte and charge carrier: alkaline fuel
cells (AFC), proton exchange membrane fuel cells (PEMFC), phosphoric acid fuel cells (PAFC), and solid
oxide fuel cells (SOFC). Among them, PEMFC is suitable for vehicle power source due to its low operating
temperature (about 80 ° C) and high efficiency, while SOFC is suitable for cogeneration system due to
its high operating temperature (up to 600 ° C). The selection of fuel cells depends on the environmental
conditions. Although hydrogen fuel cells are highly efficient and environmentally friendly, the high cost is
currently a major issue.

Taiwan's hydrogen energy-related manufacturers are mostly small and medium-sized enterprises (see
Table 1), but their technology and capacity have long been recognized by the international community.
For example, Chung-Hsin Electric's fuel cell backup system (Proton Exchange Membrane Fuel Cell) has
been exported to South Africa, India and Southeast Asia. Porite, Kaori, AcBel, and Plus-Tech are the most
important component supply chain for Bloom Energy’s fuel cell system (Solid Oxide Fuel Cell: SOFC), a
major international manufacturer, with an annual production value of several billion Taiwan dollars.
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Table 1 Taiwan Hydrogen and Fuel Cell Related Companies

Under the 2050 net-zero emissions framework, the application of hydrogen is one of the ways that
many countries have chosen to transform their energy sources, and in addition to the reuse of industrial
residual hydrogen, the application of green hydrogen is the main way to achieve carbon reduction goals.
Although the use of renewable energy for power generation can be an environmental and energy solution,
renewable energy is intermittent and cannot provide a stable and reliable source of electricity, and by
converting excess electricity from renewable energy into hydrogen storage, such as through fuel cells or
direct combustion of hydrogen, the stability of energy supply can be further ensured. The development of
low-cost and high-efficiency energy conversion and storage technologies will be the key to the combined
development of hydrogen and renewable energy.
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Application of Hydrogen
Energy Technology

Author / Frank Tang

Hydrogen is widely used in the petrochemical,
petroleum refining, glass, food and semiconductor
industries. Hydrogen can also be used as a fuel
for fuel cells to generate electricity or as a source
of energy for transportation.

| Petroleum refining industry

Since crude oil contains sulfides, which can be
toxic to the catalysts in the process, and the oil
produced is subject to environmental regulations
that limit its sulfur content to prevent sulfur
oxides from being generated during combustion,
which can cause acid rain and damage the
environment, the refining industry often adds
hydrogen to remove sulfur from crude oil, which
is currently the most extensive use of hydrogen in
the industry as a desulfurization process.
Hydrodesulfurization is a catalytic technology
widely used to remove sulfur from natural gas
and petroleum refinery products such as gasoline,
jet fuel, kerosene, diesel and fuel oil. Sulfides
in oil mainly include hydrogen sulfide (H2S),
mercaptans (RSH), organic sulfides (RSSR) and
cyclic sulfides (Thiophene, poly-cyclic thiophene),
etc. Sulfides in oil with boiling points below 430°F
are more frequent in mercaptans, and the higher
the boiling point, the more cyclic sulfides. The
presence of these sulfides in the oil will cause
environmental and refinery equipment corrosion
and other problems, which require the use of
hydrodesulfurization process removal, refineries’
hydrodesulfurization equipment include the
following.

(1) Naphtha hydrodesulfurization

Reduce the sulfur content to below 1
ppm, which can be used as feedstock for
restructuring plant to produce heavy group oil.

(2) Naphtha pyrolysis hydrodesulfurization

Reduce the sulfur content to less than 1
ppm and use as feedstock for aromatic
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hydrocarbon extraction plant to produce
benzene, toluene and xylene.

(3) Diesel/Gas hydrodesulfurization

Reduce sulfur content to less than 50 ppm to
produce high grade diesel oil.

(4) Vacuu m gas hydrodesulfurization

reduce the sulfur content to less than 0.3%,
which can be fed to the catalytic cracking
plant to produce catalytic pyrolysis gasoline.

(5) Fuel oil desulfurization

Reduce the sulfur content to less than 0.5%,
which can be used not only as low sulfur
fuel oil, but also as feedstock for catalytic
cracking plant to produce catalytic pyrolysis
gasoline.

Hydrocracking is a process in which hydrocarbon
molecules in petroleum are

| Petrochemical industry

(1) Ammonia

Can be synthesized by Haber-Bosch process,
the required composition of synthesis gas is
N2: H2 = 1: 3, at a temperature of about 450°C
and pressure of 250 bar, the gas mixture
through the activated iron oxide catalyst to
produce ammonia, the reaction rate is very
low, about 10%, so it is necessary to recover
and reuse a large amount of unreacted
synthesis gas. Ammonia can be used to
produce fertilizers, ammonia, urea, melamine,
urea esters, nitric acid and other chemicals. 2.

(2) Methanol
Carbon monoxide and hydrogen react at 5-10
MPa (50-100 atm) and 250 ° C to produce
methanol by catalytic reaction of carbon
monoxide and hydrogen. Methanol can be
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used to produce formaldehyde, acetic acid,
methyl formate, ethylene glycol, MTO, MTP
and other chemicals.

| Glass industry

A mixture of hydrogen and nitrogen is used to
prevent defects and oxidation in the glass making
process.

| Food industry

Hydrogen can be used to hydrogenate
unsaturated fats into saturated fats, improving
the stability of fats.

I Semiconductor industry

(1) Hydrogen
Hydrogen is a highly efficient reductant
and etchant for the manufacture of
semiconductors, light-emitting diodes,
displays, photovoltaic components, and other
electronic products.

(2) Annealing

Silicon wafers need to be heated above
1,000° C for lattice reorganization or annealing.
Hydrogen heats the silicon rods uniformly to
facilitate lattice reorganization and removal of
oxygen elements.

(3) Epitaxy
Hydrogen is used to treat the surface of the
buffer layer to avoid corrosion of the buffer
layer and to remove impurities from the buffer
layer to facilitate the formation of the epitaxial
layer.

(4) Decomposition
Hydrogen can penetrate directly into the film
to reduce the crystallinity and improve the
insulation properties of the layer.

(5) Stabilizing
The addition of hydrogen can extend the shelf
life of important electronic chemicals, such
as ethylborane (B2H6) and digermanium
(Ge2H®6), which would otherwise decompose
slowly.

(6) Lithography
Lithography is the process of using light
to transfer the pattern of a semiconductor
chip from a master called a photomask to
a silicon wafer. In the extreme ultraviolet
(EUV) production process, tin droplets are
stimulated by the laser to emit ultraviolet
rays, resulting in the unwanted deposition of
tin chips in the light collector, which requires
periodic cleaning of the chamber and the use
of large amounts of hydrogen to react with
the deposited tin to form tin hydride (SnH4),
which is then removed using a vacuum pump.

I Hydrogen fuel cells

Hydrogen fuel cells use hydrogen and oxygen as
feedstock, and the products are water and heat,
which do not emit carbon dioxide and cause
greenhouse effect. Hydrogen is used as the fuel
and oxidized at the anode, while oxygen is used as
the reductant and undergoes a reduction reaction
at the cathode, and electrons are transferred
from the anode to the cathode to generate direct
current, forming a complete circuit, and the
electricity generated can be integrated into the
power grid or used by home users. Hydrogen fuel
cells can also be used as a source of energy to
move vehicles.
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Vision and Limitations of
Hydrogen Energy Technology

Development

Author / Frank Tang

In recent years, it has become a global consensus
to address climate change. The 26th United
Nations Climate Change Conference (COP 26)
in 2021 not only discusses how to achieve the
goal of net zero emissions, but also places a high
priority on energy transformation, with hydrogen
energy promoting the accelerated deployment of
renewable energy and power system flexibility, as
well as playing an important role in the green and
low-carbon transformation of energy use. Over
20 countries have already published or developed
hydrogen energy strategies, and hydrogen
energy has become one of the means to achieve
Taiwan's 2050 net-zero emissions path. According
to information released by the Hydrogen Energy
Council in January 2020, widespread hydrogen
energy applications will be competitive by 2030
as the cost of renewable energy and hydrogen
energy decreases.

Currently, countries around the world are developing
hydrogen energy as an overall strategic plan on
a national level. Taiwan is similar to Japan in
that it is an island nation with limited land and
natural resources and cannot develop abundant
renewable energy sources like Europe. At the
same time, the cost of hydrogen production and
the maturity of the technology should be taken
into consideration to facilitate the promotion of
the industry. The following is a description of the
research and development vision and limitations
for hydrogen production, storage, and application.

I Hydrogen production technology

Currently, the mainstream method of hydrogen
production is natural gas vapor reforming (SMR).
However, since natural gas from fossil fuels
is used as the raw material, carbon dioxide is
also produced during the process. Also, in order
to reduce carbon emissions, carbon capture
technology can be used to capture the carbon
dioxide produced without releasing it into the
atmosphere, so the hydrogen produced by vapor
reforming with carbon capture technology is
called "blue hydrogen” and is a technology that
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can be put into research and development and
expanded production. Yet, the biggest bottleneck
is how to store the captured carbon dioxide, and
whether there is a suitable storage site in Taiwan
needs to be further evaluated and verified.

The use of renewable electricity and the development
of hydrogen production technologies have been
considered by the European Union as the main
axes of future hydrogen energy strategies, and
the hydrogen produced is also known as "green
hydrogen." Hydroelectrolysis methods include
alkaline electrolysis, proton exchange membrane
electrolysis, and solid oxide electrolysis, etc.
Currently, alkaline electrolysis is the main axis of
commercialization, but its conversion efficiency
is low (65-82%), while solid oxide electrolysis is
the most popular hydrogen generation technology
recently, mainly because it has the highest
conversion efficiency (85-90%), and solid oxide
electrolysis equipment is gradually entering the
industrial growth period, with equipment costs
expected to drop significantly. However, in order
to reduce the cost of green hydrogen production,
excess green power must be used to make it
economically viable. In the short term, Taiwan's
share of renewable energy is still not high, and we
must wait until a large number of offshore wind
turbines are built and other renewable energy
sources (geothermal and ocean energy, etc.)
are invested before we can create economically
viable self-produced green hydrogen.

I Hydrogen storage technology

The biggest bottleneck in the hydrogen energy
supply system is storage and transportation,
with the focus on improving the efficiency and
safety of long-distance hydrogen transportation.
Currently, high-pressure hydrogen (>700 bar) is
the most widely used and the most technically
mature, and has been used in hydrogen carriers
and hydrogen refueling stations. Only Kawasaki
Heavy Industries in Japan has developed HySTRA
technology and built a demonstration station for
liquid hydrogen reception at the Port of Kobe,
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and will complete its first long-distance marine
transportation demonstration between Australia
and Japan in early 2022. Taiwan's energy supply
system is similar to Japan's, and when the
technology for transporting liquid hydrogen is
commercialized, it will be possible to plan for a
large hydrogen import receiving station. However,
dialogue and communication with the public will
be required in the future in order to overcome
potential resistance from residents when
evaluating the construction of receiving stations
and long-haul land-based hydrogen pipelines.

| Hydrogen applications
® Power generation applications

Hydrogen can be used to generate electricity
through hydrogen or natural gas doping, while
fuel cells can also be used to generate electricity
in high efficiency regions. The former has already
been tested by Taipower, and the latter has been
developed by domestic manufacturers for low-
temperature proton exchange membrane fuel
cell (PEMFC) power generation systems. PEMFC
features fast start-up and has been mainly
used in mobile vehicles (e.g., cars, buses, and
drones), while its application in stationary power
generation is limited by its low power generation
efficiency, therefore, it is mainly used in small and
medium-sized domestic cogeneration systems
and remote areas for backup power. In Taiwan,
CPC has invested in the development of solid
oxide fuel cell (SOFC) power generation system
technology. SOFC has the advantages of high
power generation efficiency, diversified fuel
sources, and direct use of natural gas, which
makes it more suitable for stationary power
generation applications, and therefore has a
stable growth in medium and large industrial
power generation devices or small-scale domestic
cogeneration devices.

® (2) Transportation applications

Currently, hydrogen vehicles are mainly used in
passenger cars and large and heavy-duty vehicles,
with the passenger car market not having
an obvious advantage over electric vehicles.
There are still opportunities in the commercial
large and heavy vehicle market (e.g., buses,
logistics vehicles, and trucks). However, Taiwan
does not yet have complete hydrogen energy
regulations and standards, and the construction
of hydrogen vehicles on the road and hydrogen
refueling stations are both projects that need to

be overcome in the short term. Currently, CPC
is actively engaged in the planning of mobile
hydrogen refueling stations and is seeking
partners to promote hydrogen carriers as a
demonstration project, in the hope of accelerating
the development of hydrogen transportation
vehicles in Taiwan.

® (3) Industrial applications

In addition to meeting the original demand
for industrial hydrogen use, many new net-
zero carbon emission technologies have
been introduced into industrial technology
development; for example, the steel industry uses
hydrogen to make steel, and carbon capture and
reuse (CCU) requires the introduction of hydrogen
to produce synthetic fuels or chemicals. Related
industrial applications of hydrogen energy
technology are also flourishing.

Taiwan started hydrogen energy research and
development about 20 years ago, and some
companies are still in operation, but it has not yet
been industrialized on a large scale, mainly due
to the lack of support from the national hydrogen
energy policy and the public's acceptance
of hydrogen energy use. The "2050 Net Zero
Emissions Roadmap” announced in March 2022
has included hydrogen energy as one of the key
carbon reduction strategies, and a special law on
hydrogen energy management will be enacted.
At present, CPC has introduced a decentralized
fuel cell power generation system at a gas station
on Qianfeng Road in Tainan, and has become a
venue for environmental education to promote
green energy and hydrogen civic education. In the
future, CPC plans to complete the construction
of a mobile hydrogen refueling station and
promote a demonstration project for hydrogen
carriers, with the state-owned company leading
by example in a cooperative model that will
accelerate the development and growth of the
domestic hydrogen technology and industry.
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The Next 20 Years -
Transformation of Port
Logistics and Carbon

Neutrality

As a logistics company, Tonglit Logistics is
privileged to partner with numerous outstanding
international enterprises with the aim of keeping
pace with the global development towards carbon
neutrality and net zero carbon emissions, thus
enabling us to have greater clarity of purpose and
a clearer vision of the future path.

Tonglit Logistics is mainly engaged in the
logistics service of vehicle imports and exports at
the Port of Taipei. In the nearly 20 years since its
establishment in 2002 and its official operational
beginning in 2004, we have seen a trend of
domestic vehicle sales and use, with imported
vehicles growing from 13% in 2004 to 48.9% in
2021, resulting in dynamic logistics activities
generated by these commercial vehicles.
However, the carbon emissions produced by
these logistics activities are an inevitable product
of these economic activities.

Whether in response to the mandatory
requirements of legislation such as the UNFCCC,
or the mutual demands of various economies, or
even the awakening of corporate sustainability
awareness, the entire supply chain is responding
to carbon reduction. Manufacturers are producing
low-carbon goods: The share of pure electric
vehicles imported through Tonglit Logistics
compared to other vehicles has increased from
0.1% in 2011 to 3.7% in 2021. 14,000 electric
vehicles are expected to be delivered through
Tonglit Logistics in 2022, accounting for 6.8% of
the estimated 207,000 vehicles handled annually.
This doubling rate of growth indicates that brands
are accelerating their efforts to reach the goal of
net zero carbon emissions by 2050, with a 10-fold
increase expected after 2025, upon which electric
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Tonglit Logistics Co., Ltd.

vehicles or alternative energy vehicles are bound
to become the dominant mode of transportation.

However, not only manufacturers, but more
important means of transportation in logistics
activities, such as transportation machinery,
trucks, and ships, are moving in the direction of
green energy, exploring various sources of power,
including the use of hydrogen and ammonia
as energy sources for ships and transportation
vehicles, or developing these new energy sources
for transportation vehicles. At the same time,
many countries are also moving toward green
ports, including the installation of on-shore power
at terminals and the use of hardware such as
electric machinery. As a first-tier member of these
ports and an important part of the supply chain,
Tonglit Logistics is committed to continuing
the mission of greening the supply chain, and
it is against this background that the planned
"Intelligent Vehicle Industry & Cross Border
Logistics Park” is emerging.

"Go Green & Go Smart” is considered as the vision
of the Park for the next 20 years. In line with the
government'’s six strategic goals of green energy
and renewable energy, the park aims to develop
green buildings as the foundation and green
power generation sites; to establish an electric
and smart smart vehicle logistics platform,
and to build a regional transportation hub for
e-commerce and smart logistics in the Asia-
Pacific region.

"Go Green" aims to establish a 100% carbon-
neutral and sustainable park, utilizing solar
energy and wind turbines to generate green
power for ship docking, infrastructure, electric
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vehicle connections, and charging of commercial
electric vehicles in the park. In addition, it
is intended that the project will be able to
connect with the industry's technologies in
hydrogen energy development, as well as with
the existing hardware and software facilities
and environmental resources around the Port
of Taipei, in order to assist and facilitate the
development of the Port of Taipei into a hydrogen
energy demonstration port.

Based on Tonglit Logistics' expertise in
automotive logistics and port logistics, "Go
Smart” aims to develop and unify all new
energy activities in the park, and to control the
generation and recycling of energy in the park
through a comprehensive intelligent control
center and green energy management system.
"Vehicle logistics” together with the evolution of
vehicles would gradually focus on electric vehicle

equipment, with vehicle battery management and
charging and discharging system management
as necessary additional services. "Port logistics”
requires green operations as the foundation.
In addition to green buildings, automation and
intelligence of logistics providers are standard
equipment, and the goal is to use electric carriers
or FCVs (fuel cell vehicles) to avoid carbon
emissions generated by fuel carriers, whether in
the park or even for goods shipped outside the
region.

With the aim of green logistics, the park adopts
solar energy and wind energy as the basis for
power generation, and gradually introduces
hydrogen energy, a clean energy source. In
addition to the sustainability of our own business,
we also support the development of sustainability
for our clients and hope to do our part for the
earth.
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Tonglit Logistics plans to establish a 100% carbon-neutral sustainable park in the Port of Taipei
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Chapter.4

Net Zero Carbon Emission

Public Aspirations and
Commitment

Achieving Net Zero
Carbon Emissions

Since the 26th United Nations Climate Change
Conference (COP26), countries have resolved
to strengthen the review of phased carbon
emission reduction targets, and the expectations
and pressure from the government, investors
and other parties have accelerated enterprises'
awareness of the urgency and importance of
net-zero transformation. However, according to
the "Taiwan Corporate Climate Action Survey”
conducted by 2021 World Magazine, it was found
that more than 60% of the companies surveyed do
not regularly disclose climate related information,
and more than 50% of the companies do not
conduct GHG inventories, do not understand their
own operational emissions, and are not clear
about how to reduce and reach their net-zero
emission targets.

In the face of the global net-zero wave,
companies urgently need to set reduction targets,
develop strategies and action plans, establish
carbon reduction paths, implement net-zero
transformation, and integrate climate issues with
daily operation mechanisms.

Refine and Optimize Internal
Management Strategies

KPMG

To explain how to achieve net zero carbon
emissions in a more simple way by analogy, it is
easiest to understand by using the analogy of
weight management, which is common in the
lives of ordinary people. When we adopt weight
management, the first task is to understand the
composition of fat, muscle and other components,
so that we can set weight loss goals that suit our
own situation; the same goes for promoting zero
carbon emissions, companies need to understand
the composition and sources of greenhouse gas
emissions to set reduction targets.

Secondly, when carrying out weight management,
we also need to understand the diet, exercise and
other lifestyle habits, draw up a management plan,
and gradually adjust; similarly, when promoting
net zero carbon emissions, enterprises need to re-
examine internal management strategies, amend
the old model, according to the reduction target
to establish a management approach to promote
action plans.

The following is a sequential explanation of how
companies can optimize and refine their internal
management strategies: introducing greenhouse
gas inventories, setting scientific reduction
targets, establishing energy management



Net Zero Carbon Emission - Public Aspirations and Commitment

systems, promoting employee behavior change, and implementing internal carbon valorization.
e 1. Introduction of Greenhouse Gas Inventory

The purpose of greenhouse gas inventory is to inventory the sources and emissions to determine the
situation and quantity of greenhouse gas emissions to help enterprises grasp the potential risks, and the
inventory information as the basis for setting carbon reduction targets, to help the right medicine to draw
up reduction measures.

Greenhouse gas inventory according to the inventory object, scope, different purposes, are divided into two
categories: one is the organization (a single company, or factory, or group) as the inventory object, known
as the organization-type greenhouse gas inventory; the other is a single product as the inventory object,
known as the product carbon footprint inventory.

The information from the organizational GHG inventory is the primary basis for helping companies
set company-wide reduction targets, while the information obtained from the product carbon footprint
inventory helps companies understand the emissions of specific products and services from raw material

Organizational Greenhouse Gas Inventory Product Carbon Footprint Inventory

* To examine the greenhouse gas emissions over
the life cycle of a specific single product from the
perspective of that product

* Reviewing GHG emissions from operations from

Characteristics the perspective of a company (or plant, or group)

* Understand the emissions of specific products
from raw material extraction, transportation,
manufacturing, distribution, etc.

+ Identify the hotspots of emissions for specific
products as a reference for setting the carbon
reduction targets and measures for specific
products

» Understand the emission sources and emissions
associated with the company's operations
Identify the hotspots of emissions from the
company's operations as a reference basis for
setting company-wide reduction targets and
measures

Purpose ’

+ Raw material extraction: calculate the emissions
generated by the raw materials needed to
manufacture a specific product at its manufacturing
stage

+ Manufacturing stage: calculate the emissions
generated by the energy resources used by the
company to produce a specific product

« Transportation stage: Calculate the emissions from
the transportation of a specific product from the
factory to the distributor

* Product use phase: calculate the emissions
generated when the specific product is used at the
customer's end

* Product disposal phase: Calculate the emissions
generated from the disposal of a specific product at
the end of its life.

Direct emissions: Emission sources owned or
controlled by the enterprise (e.g., boilers, in-
plant stackers, chilled water host refrigerants,
greenhouse gases used in manufacturing
processes, etc.)

Indirect energy emissions: Emission sources
related to the use of energy but not directly
controlled by the enterprise (e.g.: purchased
electricity, purchased steam, etc.)

Other indirect emissions: emissions related to
business operations, but not directly controlled
by the enterprise (e.g., employee commuting,
business travel, etc.)

Because the organizational GHG inventory covers a more comprehensive range, and is the primary basis for
enterprises to promote net-zero carbon emissions, the following focus on the nine steps for enterprises to
introduce GHG inventory.

Category QrganizationsliGreenhouse Product Carbon Footprint Inventory
Gas Inventory

The inventory process covers all aspects of daily business operations. Through
Convene interdepartmental kick- inter-departmental kick-off meetings, senior executives explain the purpose
off meeting and commitment of the inventory, establish an inventory team, and identify the

responsible persons for each department to facilitate smooth follow-up work.
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Organizational Greenhouse
Category

Product Carbon Footprint Inventory

Gas Inventory

Make sure that the inventory
specifications followed

Define the inventory boundary

Identification of emission sources

Collecting activities data

Selecting emission coefficients
and global warming potential
values

Calculate the carbon dioxide
equivalents of seven greenhouse
gases

Aggregate information to produce
documented reports

Conduct third-party verification

® 2. Setting Science-based Reduction Targets

According to the purpose of the inventory, establish that the international norms
followed (for example: ISO 14064-1:2018) or domestic norms (for example:
greenhouse gas emissions inventory registration management method).

In accordance with the audit criteria, we identify the business units, subsidiaries,
and physical locations to be included in the audit. For example, if an enterprise
conducts an audit in accordance with the requirements of the Financial
Supervisory Commission, the audit boundary must be consistent with the
financial statements.

Review the businesses, subsidiaries, or physical locations within the boundary
to identify direct sources, indirect energy sources, and other indirect sources of
emissions.

Data collection of usage, purchase, and fugitive amounts based on the raw
combustion materials used by the emission source or the greenhouse gases that
escape.

The corresponding emission coefficients are selected based on the emission
sources and activity data. The appropriate global warming potential value is also
selected according to the inventory criteria followed.

After calculating seven types of greenhouse gas emissions from activity data
and emission coefficients, each greenhouse gas was converted to CO, equivalent
using global warming potential values.

Consolidate and record the inventory methods, data, procedures, assumptions
and estimation results, and issue a greenhouse gas emission inventory and
greenhouse gas inventory report.

According to the enterprise’s own needs and the inventory specifications
followed, a third-party verification agency is commissioned to conduct
verification to ensure the integrity, accuracy and consistency of the inventory
information.

contribution of corporate action to global targets.
SBTi provides standardized calculations to help

After enterprises grasp the operation-related
greenhouse gas emissions, reference to the
science-based approach to set greenhouse
gas reduction targets and pathways. The so-
called science-based approach is proposed by
the science-based target initiative (science-
based target initiative, SBTi) organization to
help enterprises calculate, in accordance with
the global warming limit of 1.5 ° C under the
circumstances, enterprises in the short and
medium term (to 2030) must reduce greenhouse
gas emissions, as a reduction target value, in
order to ensure that the reduction results of
enterprises closely follow the global temperature
control targets.

The scientific basis of the reduction target
will be greenhouse gas reduction and global
average warming link explicitly, to strengthen the

companies focus on the Paris Agreement and set
annual reductions with a 1.5° C warming limit.

The guidance document published by SBTi
specifies that the reduction target must cover
at least direct emissions (Scope 1) and indirect
energy emissions (Scope 2). If a company's
other indirect emissions (Area 3) exceed the
sum of Area 1 and Area 2 emissions by more
than 40%, then Area 3 must be included in the
reduction target. In addition, taking into account
the differences between industries, SBTi has also
developed industry-specific specifications to help
companies incorporate industry characteristics
when setting targets. After the SBTi certification,
the reduction targets of enterprises will be
disclosed on the SBTi website, announcing the
commitment of enterprises to reduce carbon
emissions to the world. As certified companies
adopt a consistent methodology, the reduction
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targets are comparable and analyzable among
them, and help stakeholders to track the progress
of emission reduction.

e 3. Establishing an Energy Management System

After taking stock of greenhouse gas emissions
and setting reduction targets, in order to achieve
the goals. The next step is to start adjusting
the old management strategy and establish a
carbon reduction action plan. In general, the
primary source of greenhouse gas emissions
from enterprises, most of them come from direct
and indirect energy use, including electricity
use, boiler fuel, purchased steam, among others.
How to effectively manage energy to reduce
greenhouse gas emissions is an essential key to
the success of enterprises to achieve net zero
emissions reduction.

The ISO 50001 energy management system
provides companies with a standard system and
process approach to first understand the external
challenges (e.g. industry energy saving targets,
greenhouse gas emission control, among others)
and internal issues (e.g. corporate sustainability
considerations, energy saving targets, among
others) and establish the objectives and scope of
energy management. Second, establish policies
and guidelines for energy issues and identify
which units or departments are responsible for
managing them. If multiple departments are
responsible for energy issues within a company,
the roles, responsibilities, and authorities of each
unit need to be clarified and clearly documented
to ensure that all relevant units understand
their responsibilities. Further, the responsible
unit will lead the process of establishing an
energy baseline, collecting energy-related
data, setting quantitative energy management
targets, establishing performance indicators, and
developing a performance evaluation monitoring,
measurement, and internal audit system, as well
as a continuous improvement mechanism.

The energy management system assists
all departments in implementing energy
management tasks and responsibilities, and
establishes a monitoring mechanism to review
the achievement of goals regularly. When
enterprises improve their grasp of energy data
and make good use of data analysis technology,
they can identify high energy-consuming facilities
and equipment and precisely promote equipment

retirement or process improvement measures to
reduce greenhouse gas emissions effectively.

Enterprises can also take advantage of intelligent
operating systems and introduce energy
management systems (EMS) integrated by
software and hardware equipment to monitor
energy usage through a visual interface, detect
abnormal energy consumption in real-time, and
improve immediately with automated control.

® 4. Promote Employee Behavior Change

If a company is to promote zero carbon emissions
successfully, it is necessary to integrate zero
commitment into the corporate culture and help
internal employees understand and recognize
the meaning and impact of zero transformation
on the company's daily operations. Only when
employees affirm and support the company's zero
vision and goals, emission reduction strategies
and action plans can be integrated into the
operations of all departments.

Enterprises can take the lead through climate
change, net zero emission reduction and
other related education and training courses
to gradually build employees' environmental
awareness and start to pay attention to climate
change-related issues. Further lead the staff of
each department to brainstorm and consider
what role the current industry and the products
and services provided by the company can play
under the global zero trend, and then narrow down
the scope to what influence each department has
and what changes they can make.

After taking stock of the company-wide and
departmental influences and possible carbon
reduction measures, enterprises can design
various mechanisms, such as spotlighting and
rewarding departmental low-carbon actions,
holding innovative carbon reduction competitions,
among others, to promote employees to
change their behavior and thinking in daily
life and business level, so that the low-carbon
transformation of enterprises is no longer just
a "top-down”" directive, but a "bottom-up” joint
collaboration.

¢ 5. Implementing Internal Carbon Valorization

Internal carbon valorization (or internal carbon
pricing) is a way for companies to internalize
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the external costs of greenhouse gas emissions
by putting an explicit price on greenhouse gas
emissions, which helps companies grasp the
costs of carbon management and facilitates
convergence with carbon prices in external
carbon markets. Depending on the purpose and
the current carbon reduction process, companies
can choose the appropriate carbon pricing
mechanism: internal carbon fee, shadow price,
and implicit price.

An internal carbon fee is a fixed price per ton of
greenhouse gas emissions. Each department will
multiply the price by the amount of greenhouse
gas emissions it emits to calculate the cost.
The carbon fee collected can be used to provide
dedicated funding for internal carbon reduction
efforts or to reward departments for achieving
reduction targets. However, the internal carbon
fee that each department is required to pay may
be limited by the functional characteristics of
the department, so how to reasonably collect
and allocate the carbon fee needs to be planned
appropriately.

In practice, the price is based on the theoretical
price of carbon dioxide per tonne, and most
companies use future climate related policies
or changes in the carbon market to estimate
the cost of carbon emissions. If companies use
shadow pricing, it is easier to link future carbon
related financial risks and prepare for external
carbon costs in advance. Shadow pricing also
helps companies to consider climate risk in their
medium to long-term investment decisions, and is
a risk management measure.

The implicit price is the internal price of carbon
based on the cost of reducing greenhouse gas
emissions in the past and the cost of one ton of
CO, equivalent. Since the calculation is based on
investment actions that have already occurred,
it is difficult to reflect the actual cost of carbon
emissions, to provide forward-looking information
for corporate risk management, and to create
cross-departmental capital flow opportunities
within the company. As a result, although the
implied price mechanism has the advantage of
being easy to calculate, in practice it is rarely
used by companies.

Cross-industry / enterprise
Technology Innovation and Exchange

Innovation and technology is the key to carbon
reduction for enterprises. Since the industrial
revolution to digital innovation, emerging
technologies have provided various solutions
for human life. In the face of climate change,
enterprises actively grasp low-carbon technology
applications and innovative research and
development, and accelerate the introduction of
commercial applications to convert climate risks
into business opportunities, reverse the wrong
perception of "carbon reduction = profit loss,
and create a corporate body of "the more carbon
reduction, the more profit”

Through cross-industry cooperation and joint
development of net zero solutions, enterprises
can break through the constraints of insufficient
resources and over-concentration of a single skill
in the talent pool, and through knowledge and
technology sharing, they can not only achieve
joint carbon reduction, but also develop new
business opportunities and create a net zero
ecosystem.

From the integration of the industry value chain
to promote cross-industry zero technology
innovation and cooperation model, it helps
enterprises to more effectively promote low-
carbon transformation, and the results can
actually be reflected in the enterprise's scope
2, and greenhouse gas emissions in scope 3.
Starting from the enterprises themselves, on
the one hand, they cooperate with upstream
suppliers to research and develop low-carbon
raw materials, components, and net-zero energy,
among others. On the other hand, they work with
downstream customers to develop business
models that reduce carbon emissions of products
and services at the use and disposal stages,
leading to a paradigm shift in the value chain,
expanding results and potential to capture the
net-zero market further.

e 1. Innovation in Collaboration with Suppliers

Suppliers are the most important partners of
enterprises, including raw material production and
related transportation and logistics, energy supply,
and contracting services, among others. Without
these suppliers, the operation of enterprises will
suffer a severe impact. This relationship is also
reflected in the carbon emissions of enterprises.
According to the report "Zero Carbon Emissions
Challenge: Opportunities in the Supply Chain”
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published by the World Economic Forum, for
the food industry, through the innovation of raw
materials and processes, cooperation with suppliers
to reduce deforestation can reduce emissions by
about 45%; for the electronics industry, through
the cooperation with suppliers in raw materials,
processes and energy supply net zero, can achieve
about 55% of the reduction results.

Michelin, an internationally renowned tire
manufacturer, has committed to achieve
sustainable tires for all its tire products by
2050, and to achieve total carbon neutrality in
raw materials, components, logistics, and its
own operations. In order to achieve this goal,
Michelin began to set up in 2012, and worked
with IFP Energies Nouvelles, a French energy
and transportation research unit, and Axens,
a petrochemical manufacturer, to launch the
Biobutterfly project with the support of the French
Energy and Environment Administration.

The Biobutterfly project aims to develop biomass
materials (wood, rice straw, corn, beets, among
others) into synthetic rubber, replacing the original
petroleum-based raw materials, with the goal
of making Michelin's tires fully biomass-based
synthetic rubber. The goal is to make Michelin's
tire products fully biomass-based synthetic rubber,
which will not only increase the recyclability and
sustainability of the products, but also reduce the
carbon footprint of the raw materials.

The 10-year partnership made significant progress
in 2019, successfully extracting butadiene,
a critical synthetic rubber feedstock, from
ethanol made from biomass. Michelin has also
announced the completion of a demonstration
production in 2020, which is expected to produce
20 to 30 tons of biomass butadiene per year, and
the technical validation to start commercial mass
production in 2021.

In addition to biomass synthetic rubber, Michelin
is also working with Pyrowave, a plastic chemical
recycling company, to develop ways to extract
recycled styrene from waste plastic containers
to replace styrene, another essential raw material
used in the manufacture of spun tires. Michelin
and Swedish tire pyrolysis company Enviro are
working together to develop a way to recover
carbon black from scrap tires and use the
recovered carbon black to produce new tires,
thereby reducing the use of virgin raw materials.

Through cross-industry collaboration, Michelin

has successfully launched innovative products,
releasing MotoETM products with 33%-40%
sustainable raw material content in 2021 and
increasing the proportion of sustainable raw
materials to 40%-46% in 2022, successfully
achieving the medium-term goal of using an
average of 40% sustainable raw materials in all
product lines by 2030.

e 2. Innovation in Collaboration with Clients

More often than not, we hope to maintain a close
and long-term partnership with our customers.
Through various communication and cooperation,
we can identify customers' needs in advance,
provide innovative services and help them solve
their problems. If we can develop innovative
solutions together with our customers, we can
not only help them reduce costs and carbon
emissions, but also develop new low-carbon
business opportunities.

As a major producer of petrochemical raw
materials in Taiwan, LCY Chemical Company
mainly produces plastics, thermoplastic
elastomers, solvents, among others. It also
supplies isopropyl alcohol and acetone, which
are critical in the cleaning process of many
semiconductor and LCD companies in Taiwan.
The company works with its customers to recycle
used isopropanol from the electronics industry
and recycle it into the same level of isopropanol
that can be used in the customer's manufacturing
process. This not only reduces the potential
environmental impact that may be caused by
improper disposal procedures by the customer,
but also reduces the environmental impact of LCY
Chemical's own production of isopropanol.

The isopropanol waste left behind by semiconductor
manufacturers after the rinsing process contains
90% water and 10% isopropanol, which used to
be incinerated by semiconductor manufacturers
without any recycling method. LCY Chemical
found that incineration was easy and convenient,
but caused unnecessary greenhouse gas
emissions and wasted resources. Therefore, we
took the initiative to promote cooperation with
our customers, and LCY Chemical Company
was responsible for transporting the waste
isopropanol from the customer’'s end to the
chemical company's manufacturing process for
separation and filtration to produce 60%-70% pure
isopropanol, and then distillation and purification
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to become electronic grade isopropanol with
a purity of over 99.9999%, which is the same
as the product provided to the customer at the
beginning, and then returned to the customer's
manufacturing process.

Through the cooperation with its clients, LCY
has successfully developed new services that
not only reduce greenhouse gas emissions, but
also received the Taiwan TCIA Circular Economy
Award and the Triple R Best Partner Award from
semiconductor clients.

@ 3. Linking the Value Chain to Promote Net Zero
Emission Reduction

When enterprises conduct greenhouse gas
inventory and develop reduction strategies, they
not only need to clarify their own operational
emissions, but also need to grasp the relevant
carbon emissions from upstream suppliers,
transportation and logistics, and downstream
customers when using products, in order to
achieve a comprehensive reduction. However, in
practice, many enterprises encounter difficulties
in clarifying the emissions of upstream and
downstream manufacturers, in addition to
incomplete data, there may also be many
inconsistencies in the calculation method, the
definition of margins, resulting in enterprises
facing the net zero target is still challenging to
move forward.

In order to find a solution, the food industry
value chain in Brazil started a cross-industry
collaboration in November 2021. Initiated by
AMAGGI, a grain producer; BRF, a food brand
group with operations in 117 countries; Rumo,
Brazil's most extensive rail logistics service
provider; Raizen, a biomass energy company;
and SINAI Technologies, a software platform
service provider, the partnership aims to
collect, calculate, and forecast greenhouse gas
emissions data from the global food supply chain,
and The project aims to collect, calculate, and
forecast greenhouse gas emissions data from
the global food supply chain, and share the data
and information with each other to promote the
industry to take action to mitigate climate change
and promote decarbonization.

The participating companies would use the
information platform of SINAI Technologies,
a software platform service provider, to share

greenhouse gas emission data of the whole value
chain from planting, crop production, trading,
transportation and logistics, livestock breeding,
food production, food distribution, among others
from Brazil to the world. The goal of the project is
that in the future, this database will not only help
value chain partners understand carbon emission
hotspots, but also help local food buyers identify
which products are low-carbon and serve as a
reference point when purchasing food.
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|l Introduction

The ECCT established the Low Carbon Initiative (LCI) in 2011 to introduce European policies and showcase
the best European low carbon solutions across a broad range of industries, to raise awareness about
sustainable development and promote the adoption of low carbon solutions in order to help Taiwan to
reduce its carbon emissions. The LCI aims to demonstrate what European and leading multinational firms
are doing to address sustainability challenges and help to promote low carbon solutions by engaging local
industry, policymakers and the public to work together to meet the targets set by the Taiwan government
and to deal with rising energy costs.

|l LCI Structure

The Low Carbon Initiative, supervised by the LCI Steering Committee, has seven categories and four
working groups. In 2017, the LCI set up seven categories: Green Energy, Green Financing, Energy Efficiency,
Green Mobility, Smart Cities, Smart Manufacturing, and Circular Economy. To respond to Taiwan's net zero
by 2050 target, the LCI has further created the four working groups under the seven categories.
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|l Four Working Groups

e Green Finance, ESG and CPPA working group

This working group is to collaborate with the government and different stakeholders on promoting ESG &
sustainable investment, and fair and transparent green electricity trading in Taiwan.

e Energy Saving and Green Building working group

This working group is to promote energy saving and green building best practices in Taiwan through high
level roundtable dialogues with government and events organised with LCI members and partners.

e Eco-mobility & Eco-logistics working group

This working group is to promote using green electricity for EV infrastructure, efficient grid & power
dispatch systems, alternative fuels, hydrogen, and eco-logistics in Taiwan. The working group also
encourages setting up pilot projects for eco-mobility & eco-logistics in various municipalities.

e Sustainable Supply Chain working group

This working group is to advocate for responsible production and consumption in collaboration with government
and industry. The working group also arranges site visits to successful examples of sustainable supply chains.

|l Contact LCI

Contact Us: Sammy Su, Director of ECCT LCI To know more
sammy.su@ecct.com.tw / 886-2-2740-0236 ext. 227 about the LCI
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ECCT's Low Carbon Initiative (LCI)

I LCI Members

The LCI has received acknowledgement and support from the highest levels of government, industry and
academia and has formed strong partnership with key stakeholders in Taiwan. The LCI's membership has
risen notably from 14 to 91 since 2013. The LCI member companies of 2022 are listed in alphabetical order

ABRR  aggreko  @airtiquide  (()ANZCHAM  jastpeo @ BlueFloat ?

— ENERGY BNP

carewell. (9 @ %H ARER AL

BOLLORE\ @ BOSCH

LOGISTICS Invented for life Carrefour PP—
& R E‘

G (@) wsmeos #7.. Fink. cnelx  SENRCON
N~ &b i
enerest f/;’/g [g#men Calus E % Heineken  ®Hitachi Energy

127 ] ‘é‘lﬁﬂ?iiﬂﬁ' """"""""""" m"@[mngigs
@ £Ems ¢ cor fixeR) yapszane  JO[O K&L GATES

HUA NAN BANK R0 5 00 1K e el e ey for a New ¢ ——

AREREHR J—

g;ﬁ KYF [m %LEE AND ;T o inestment
s PACKAGING cutting thvough t ATTORNEYS-AT-LAW Group

. P S;'?z,’:,_ &
A = p 45 ; ; ; TAIPEI SN 7 )NORTHLAND
% %}wﬁ;{%ﬁﬂ’:m?q @itf:l imzii L TECH Ne—stlé C--Fow:. tHRE

Osted @ @ E_ IMRA  (CQEF RWE

’ihlﬂtf PORSCHE Procter&Gamble pwe &R - froneinei
~ Standard
~) i - iani Chartered g <72
@scwn A Shpeider  Ssemr  ©ionify  GE& AW
Schindler

e o
spemamon  qpTATRA @ E3E202 @ ENIEX  \(BEEE ~

TIPC

Larg vl 2] ﬁ A

T 1 Z gUNI
THALES L Tonglit Logistics Co., Ltd. TotcEneries TOVRheinland Lol q LO Vestas
5 ((
' o ZUELLIG
wpd : PHARMA
think energy Knowledge grows makng heclthcore more octevslle

| LCI Trade Office Members

e
ropean ‘ Bureau
ECOI'IOI'HI'C F 'II|E H'I!I'IE (.01.INCII. OF DENMARK, TAIPEI Franga Is 0 @
Trade . . IREIGN AFFAIRS OF DENMARK
GFICE mnu British Office de Taipei £ \2th 4
REEESHRER EUTW"
Deutsches Institut AHK
| Taipai g - IETCPO < L E TmnE OFFmE OF mss INDUSTRIES
BRETESHE Gcrm:m Trade Office kxlm Qa&x_ﬂ,nmnltﬁ - ,_ - * n

T WA



Net Zero by 2050 | Best Practices Report

Model Spirit Leading
International Businesses

The formation and
development of CPC

CPC was established in Shanghai on June 1,
1946, initially under the aegis of the Council of
Resources -the precursor of today's State-owned
Enterprise Commission, Ministry of Economic
Affairs.

Following the ROC government's relocation to
Taiwan in 1949, the corporate headquarters was
set up in Taipei, and the company's affiliation
was transferred to the Ministry of Economic
Affairs. Its business scope and facilities are
carried out throughout Taiwan, encompassing
importing; procurement; exploration; production;
refining; storage, and distribution of oil and gas.
In addition, CPC produces petrochemical raw
materials.

In line with both the global trend and
environmental protection, in 2003 CPC instituted
a policy for sustainable development.

On February 9, 2007, the board of directors
approved to change the company's English name
from "Chinese Petroleum Corporation” to "CPC
Corporation, Taiwan.

On June 17, 2016, the board of directors approved
a revision of the company'’s articles of association
and moved its headquarters from Taipei City to
Kaohsiung City.

CPC's capital now stands at NT$130.1 billion and
its turnover in 2021 totaled NT$908.9 billion.

| Sustainable Operation Policy

e CPC's Sustainable Operation Policy

« Comply with both Taiwan's national regulations and
international protocols.

@ 3% A MY LR A )R
1

CPC Corporation, Taiwan

« Practice comprehensive clean manufacturing
methodology to protect the environment.

+ Conserve water and energy resources through
efficient utilization.

+ Place importance on fulfilling CSR commitments and
expanding its service area.

+ Establish indicators for environmental protection
while maintaining transparency.

+ Actively research and develop products while
expanding new areas of business.

In 2005, CPC set up the Sustainable Operations
Promotion Committee, with a focus on strategy
formulation and objective setting, to address
sustainable operation issues. The company's
actions for sustainable operation fall into four
major fields: environmental and ecological
conservation; social care; strategy formulation
and development; and environmental accounting
and information. The Committee's level was
upgraded in 2007 and it is directed by the CPC's
Chairman personally. CPC's President holds the
post of associate director of the committee,
and the Vice Presidents, Spokesman and
CEOs of the five major business units serve as
committee members. Since 2008, it has recruited
external scholars and experts as its members.
The committee convenes three times a year
to discuss reports and proposals regarding
the aforementioned four fields. In this way, the
committee is able to gain a timely grasp of the
social pulse, promote sustainability issues and
keep track of implementation progress.

With regard to communication with stakeholders,
apart from providing related information in a
specific section of its website for this purpose
and issuing annual reports, CPC has released
annual Sustainability Reports since 2007 for
explanation and disclosure purposes to show
its determination to communicate with all
stakeholders. Such efforts have been acclaimed
by society and received multiple awards. In



the future, CPC will apply the UN's Sustainable
Development Goals (SDGs) as benchmarks for its
own sustainable development program, continue
to highlight sustainable operation issues through
the work of the Sustainable Operations Promotion
Committee, and disclose information related to
sustainable development. CPC strives to benefit
both "environmental protection”, "economic
development”, and "social care” and work with all
parties to create a better future.

I 2021 Affirmation and honors

e CPC's Sustainable Operation Policy

* Reader's Digest Trustworthy Brand Platinum Award
for 21st year in succession.

* Readers Digest Trustworthy Brand Gold Award,
Lubrication Oil Product Category for 3rd year in
succession.

* In the 2021 Asia Corporate Excellence & Sus-
tainability Awards (ACES), awarded the
"Sus-tainability Award—Top Sustainability
Advocates in Asia", and Chairman Shun-Chin

Lee named the "Leadership Award—Individual—
Outstanding Leaders in Asia Award.”

+ 2021 Asia Responsible Enterprise Awards (AREA)
awarded "Green Leadership Award” and "Social
Empowerment Award

+ Received nine major awards in the Taiwan
Corporate Sustainability Awards (TCSA)
including Comprehensive Performance Award-
Taiwan Top 50 Sustainable Enterprise Award,
Enterprise Sustainability Report Awards-
Energy Industry Platinum Award, and seven
Outstanding Case awards.

« Taiwan Sustainability Action Award (TSAA)
awarded a gold and two silver awards, showing
the best model of sustainable development of
enterprises.

+ Received eight major awards in the 18th
National Brand Yushan Award, including two
National First Prizes with 95 Unleaded Gasoline
and Smart and Green e-Stations.




Net Zero by 2050 | Best Practices Report



CEEgi20

oW
132 EUNEEBHHIERR-IRPE

133 BEPHARESR—FIER

134 REEER —EETE

135 BN BMIERER — Filip Grzegorzewski

FF
136 ZEXEEREMARESECE-FEREL

137 FTHHERMAZEEE - KPMG & EK i ER AT

138 EFEEREFSHRENBRIEE - KPMC Z2EKEZEEREAT

142 EEHEAEENEMERIIEERAI K5 BERAENER - (COE AT AR
144 /2R 2050 FFHER - CEEFE

Inf

ZE | e EHRAEEFTHE
147 RIBEREHBIERIBA BRI - I RS = E
149 SEEEEKEREER BRikhM - AEEEGE
153 EA% | DUKBIEENGRER - 528 =
155 ERBATNMAERAR DERBERR - KE MR
158 FENEERENKFITHE > BERIAR(CARME - KB EER
160 IBIERI > BITIRITREESES/ITE - 5R T
164 EEMAMERERETETN CCS BEE - BEWER
170 FTHW - AENEIEREE - 2= A
172 KIIAREE EEREE - L4

BEE | BRIENMES —SEAERARRE
174 EUONESIEAERBEBERAIRN - KPMGC ZE 1 E % EREMAT
EIREAERMEATIRRE - KPMGC ZEELEREM AT
TAERMIRE - KPMGC ZEKESEREEAT
182 RIEEREMARNEEBERATSIE > EHREFTEAMBZMMIELEE - =5
185 1B ERAKERRBHNAE -ooEit
188 fEE 2045 FFEHEMRIERH - EET=HE
190 EMNSAEBCRAMBERIBREM - o= 2052 =500
195 BENAERFEHRE -&0F%5ER
198  WUBUM MR TECREEK > ETHAEFTRERE - EEHAEE
200 UBERAERBESEBAFEREREE - AEER
202 m,%qﬂ,ﬂa,aaﬁi;i;iﬁ%{ﬁk&/\ﬁ” P S
205 AEREITEHLARMUENS - RIETMRTEAR -2
207 ‘a,%’thﬂaaaﬁﬁ;i;iﬁwﬁﬂz&’\@ ISR B A B KRETE (CCUS) - A8 HiH
209 ABETHSASHEEREEAR - oEhn
211 SEERMBEREE - o Th
213 FEERATERRE - a/24H
215 SAERATAAEESERG - 52 d0h
217 T—fE 20 £ - BOYRNESRARPMNSICBEBERAEXEERE - = U0

FUE | FEHRE—-RERE

218 YNfAZEENEETRREE - KPMG 2@ ERE AT

)



2050 3 | BEEBREE

BNETERBHIESR IS

RS
BNEERHRE EER

BN EEREREEN A EIRBEFREURKESEENRATENE 1989
£ ERNETAIRTIREREZES - KIBZERFEE N » E2012F
w—2 i MMEEXE%1T81  (Low Carbon Initiative, LCI) > BHT
EKBLEREELSEN—F - BMHEIE LCIDE - BEHRZZTEW
SERM  BRAENME  RAEHAESRERBERARKNEEE
# o EERBESAT  BNTERKLEE  LHMARERMNEES - R
FRIEBKEZENBUANEZREERAERNETIZEENSE® » WERELEKEE
2050 EERFTHRBENEREZ - @R > BUNCETEMBERERBERAAR
B M A EIMFERER AL - BRBFHECENBIEES  RIET2
M HEEN R EELR -

BN S ARG 2050 FEFFTHREF > BEREBBETETIE
REL SREHFIERARE  BOREE - XBEH BRENRES
EBFIRERFEI - RN B E B AR BIBAEREEXSFINTE - FEELY

BEEREER -

#2018 FEINBERAFHQTMNER (FT—HRERBEREE) &>
LCI BREFAATEFEF > RSFHRLRENBEE - 2EHH TF
THREE) - ARETERRT SERHNBENEE - EREZTHNEE
NE RESENERREBREFMBRL R > JHSEBNRAE - 8
BIZR:R > DRI EREMEEWERLE > SFERIREERK > LE
TEARRE — A CHIBIE M HEFERS S (CCS) » BitiRMEETRFARLN
B~ ARBSHNEERANMEEMURNELY > SEBWEKEREHM
AETEMNRBEBRME R » RS ERERZEAMREAERN
Mkl ERRFEBARERAESMHE  REMABEENRIB A UREER
M7 > WMmEEFESE - RIBRERSBIE T HBRERE AIITHIRE > RKE
EERHTIHARFRAEBNRMKAEZE » aBLEAGBEREERT
ERRENMGE > KIEBREENTRIBMSTRER  HSHE-&
EEENUR SRR RN EEERETAERENR  RUYRAZ
BEGBHRPNYREE - BITRTREGEBERRENEEN > MER
BEEBRMEBERRE DB MRERKAES » SRR THBREMRDEZIEF
WEEMN > U EXAEEEIFTHREFNER - L5 > BEREAHBEMN
ZEEAHMENAZBRSRETERFZERNVEREEERMRE

RIE ARG - BINLAIBAENR - fH8E - ERERREMRRLUR DK
FRAENEZRE  RABERFIKRBRLE > REMREGEEMIEF

MARMZERFE > FHERBNBENEERTGHE > AUHXEMNES
BERFTEENELY > FRERAFTH MRS -

RME

BN EEEHHEEER




131

R
ot

SHPAAREER AS

wRFET BRXE

BEEXEEAS > RIZGEBINE > 2050 FZHRAABREH > fER
TERERHEEAEE > QEF RIS -

2021 EEEPMKI RIZZEBRARITENE - ETRREIRE
TEBUT 2050 B2 S HEMERIE /BT > BALUEH ~ BBK ~ RREA RIS T H -
HAEEED MREEEHER > ZEFEMR -

BmEm > TEFRFER COTC > REFARMACHERAILL I &
ﬁf—]fﬁﬂ: ZRERMEER - LI > RHERNEBIE > FIBESS

BEUERREABACEMEMEEN > EUBRERRARFMHE ) RERER
%I HESURE ©

S B 0 AR 711 B - BB 2005 £ 0 HEIE 38.6% ; i
BRHAR EER

—ZETE 2030 FiRE 49.5% 2 HHIER » MR FERBIRFT L 2050 F
ERFTHRARBER - B > B AHHEE - B AXEE (CCUS)
i > 7£ CCU B9 > MBMEZHRER > BBRIECIKRKHIEEAR
B2 > DUBRBRREREE o L5 > B5TR 5 ERPMRARZIREE > AN
EEXZFHAEMRESTE -

LEEEM > TEER - BITHHARRE > BREOETEREZESEMHERE
(HESC) ; EiHElR » BERE 4 EES4RAEN > ERE ~ Bt~ BlE=6—>
EEEERPNMHISEtES R HIGIENA -

SEETHRAMNAONIRITKE - HEHR - RFEE (ESG) 2=R” ’
LZRK ERE, BHFTREBE ) FM IFEMEI ] (Transform
or Die) » MMEEHEMBA=KKEHFINE S ER > 8P MK EIR Clean
Power Company #ifE% > ABESEKEZRERIEISE o

V74

FIEER
BETHAREER




2050 B %

K 7F 32
I%I/Fllzl

EXTE

REEER B

| REBBREE

s HI

—
=

BHEENFTEUNERE > NMEAXHMEELERRAA 2050 F
Ep TRIEHM, > BE—DRY TREMBL > BRERFZHRAE
ERGIE - BERRBARMEE > HAAMHEERAHEMERSE AN
R > MERH B £ R B AR R AT R S IR E R IRERMAL » MAE
Bt e ERBEFTEUNEERMH -

BNTEERBHERARASEBIRIGERERE > Wi 2012 FIERE
#1785 (Low Carbon Initiative, LCI) > # ¥4 @R  BER ~ BRI
R ReXiE G2  ESIRERBEREES 7 BZOEN > B2
KA ERFIR EXE R D ZBUNREEIRS REFE - BRIFBEERAKE
RS0 o (RIERE ATLERPIEIAERAK

EIE2KFTEE > SEBN 2022 F£ 3 BE#H 2050 FTHHRERE » 3
REFBEE / HE ~ FAE ~ AIMEAETR « BHRMEAMAE « BI5E - FmiE
FIARHES 12 5RMBEKRES ZEFT SELAHERINEDZNFER
REBHEE  WBEARENMEREEHRERE  MEARATITEHE
MHIERE « BEE RN TSI M ERIAI B R BAM - HA
HEEEHRAEMABETFAE > HARABARNAEEEERR > —RA
RICEFEEROS ©

25

ERTE
B EPER R



133

R
ot

BONEEMBERER AIS

BEEARIEITEERIE 2019 FREUMEEME R EERFIS MIERES
BHZ— o MSE > HRSEBRRERBH G EREREBEIAE

HAEERRENRELRE > HEERBEEEEREMZ RN - RIGEBE
ENFAHEEELRKTAIRRE > EHHMABEMIKNFAEARTZH
& QEERNAREIN - SERAEBEMT - FHBZZIRARGEEEM
MBI R R A KAIRE -

ARRRIERE > BERZEN 2019 F£ 12 ARREKEBWEB > HBEZ%
£ 2050 FREEEES—ERAL ANERERBEABRFNHNRMESD
MR - BRRGTFNAEERSRREARFR—(ERENMMIK > MEE
"B PREES APIRIERL -

FEBEN= +EE » B —E 2 RS R R E NI - BT
N NIB AR EERENRASE  RPARMS « TEETENE - &
e AR ZRERAN—RRBRIEEE > ARNREHEAT - AHAE
BOMAERIMB R BB R BB RS EDENENENAG — PARER T2 2E BE -
EENHENERES .

BEBAEE (BERFE) @ ESRETFETHRDRIFBERERT o
RERHHAEEER 2050 FERBFTHRETRY - RIZZBEEIK
B RAAEBBEXRGFEAERR -

ERRATERBERBRTHRBXFHERBH t2ATERRSE
BESERNEZETH - BWNEE NBFTHREE) - ARREFNBENS
ERR—ERENRE - tRITEEZFRRIOEE - RFIERTENT
FEEEXABBRBROREMEERBARLE U ERDIREFK

BMHREE 2022 FERBEREITHENSE —XER » KRBEXMAKEE—
BEEXENHRMERLE S - *BEEPHENRBHAERIRHFITEX
BARRNRAR - RAZRBLSRSEREESHRAMARLRNEZTERE
ERYERTIOE ©

RESKRITSHNRE > MERMSERRLEN—TF - HAS KM
BEERRERFIBIRIE - BIITRERTTMHLE > BHFmEE - RfLAE
SASHMNTERFRFEREREORE » ERANKFENFHEKLE
BEAEBRNEE - EABBNEREHXRENER > MEHR T HRMANE
B BEHEZ  BEEENITEEREFAIREK

IZES
BN EmERRR

it




BNNETE 2050 %% | RERE

ll]HHz‘

=IEEBELT K5

IER 8t
FEXEZEREMAT
$,E,(«IE

=

FERRNFETEH  BBERAGUNEXRSE > GEBERER  EHE
HEEMHEEFRKER BIRER BRRELEEEEANES - BE
MR RR S E ~ MISMBERET > UROHBETASTEE  2XREA
REZRIFZTHEHE - CEBRHABHNE > TMERETHETHEEDN
EEY > BEREZFHUEABRYZFTRIBETEHREM -

REEPRAEREE (IEA) FTHRE » 2IREMATRBERKREEF > [EER
MEBARENAG > BEERASIBHNNRNEE ) ARSAEEHRS F
#1%  BRRES - MEEER - KEABERKRMFESENERIEEA
B2 RIERIITHE -

TAENER > MEETSHE - 8% SRLEBEBCERHIBEER
HAEEHEM > ENUMHT > AELBR TEREE ; ANSRNEY
FEREREERIRSE > FESERRE > KERRKFEE  BHET
RAEFZERASHE SHEAEEAHNRE - AREFINBEGNEE
(ECCT) {EHk 1852178 (LCI) B M FEHMAE[AENEREER > 2
KEZE ERBRECEBHEHRETIE

LEXEERBEARNMAERAB DRI 2015 & ~ 2018 HEMN & &Kk
BRTHEERS RAQEBEXERRUER - ARBHEFHE kK F—
HAEERERS  HRAERREYE ®#E28 > AERSEBEREFEHEF
MR 12050 FEREBBRE) » TREZEBEBARETELEBHEME
ERERBEBHRVENESSE - RERTMEMRA © S8E - e
B AKEHE (CCUS) » MEIAE - FXNAKE » UZFHERMERERE
BOFTHMERE - B > BBHRER > ARBER ﬁé%ﬂ%ﬁl"ﬁ%ﬁﬁ’f%
B EREREMOIRLFTENSRITE > SRR  BMRHE
FEEMMEEERMNE - ERSIA+EETHNETRE > EJEEEJE#@PEWE
BR > RARZEBFAREEREERNES > FRNRACEERESZT
WiRA > HERIEERER - BEENSERE > #BFEm 2050 F TRk
BIRIK ©

A

EIEFS g+

s_-o



B P TR BB HE FE

B—E

[l % S hix BrE E BRI FE
FThxHE R IZRER kPMG

RIESBEZENRERATI9N FEERAEAHR MRSEE) >  BESFEER 'HEBERREBMEAN (the
United Nations Framework Convention on Climate Change > f§#8 UNFCCC) EEEERKMABEHF VB KT

(Conferences of the Parties > f§#8 COP) ° B 1997 FEHARMBAHAMNE=ZEHLOEKE (COP3) » ARE
REREITEENEER - 2007 FHSERABEREEIECENZEZEE) (Intergovernmental Panel on Climate
Change, f&#8 IPCC) BERFMNRAMGHRE > FEARELAARERBHIKRERZKTIIRAELANTERRE > #
B ETIEE KB CAERZ AEr EREREE A TERAEEEREHEKCERE ' TRUBERHEL R °

EFRIAAFNZEREZEREHNESZKEELAR  FRNHSEFOBEATEU (RHZEE) EAHBETH
HIMBEEZEBUEAIETCT  RRE2015 EF - +—EBHIBE AT (COP21) EMEWUENERE - FEhiEB (B
BB ED (Paris Agreement) > BIEB2HKEBEABREERBE 2ECZA » MEHITE T FHKENIRK1.5
ERABZETRKIEE > HEEERBESIKECEE - BRItZI > BESRHIEREH 2K EERBIKRMS AR
2030 FRIHE 45% ~ W H? 2050 FEFTEIFTHEM ©

1%/E 2018 £ IPCC FIF % 1.5 B C HARKRES » E—PRERREEERTEARFIFRBEK 1.5 EC> TREE
IR KB EHER (Net Zero Emissions) Z & » &1&1.%@1@.%‘1?:@%%%%%5??%% o TELERREREH > IPCC
HEE BT R EHHEK (Net zero CO, emissions) » X&#BHx 0 (Carbon Neutrality) ~ FZHEK (Net Zero
Emissions) RHPAEER > MERATAZEERKPMEHHAZTREBPN _SHREE > MEFSHRAIZEE
RITtARERERE > HRENEBEAEA > R TAHIIXR -

EHRAMA EH = RS R a8

T — o R IPCC E& 2
bl =\ 5 — S R B R 0 BB A BN

Net zero CO, - R T e e £
SEHRBERK > XFBREKAH (Carbon Neutrality)

EHIREREPI AR

EERT 7 ABREREGS A6 (Co) &

BEHEK AERIRAABERNEAERBZHNELEBHREN K  EEZ (N,0) » Bz (CH,) ~ SI&Ax{EY (HFCs)
Net Zero Emissions [EaRskiRIem: TS IRREIy=¥is 52220 713,¢ 2 E Y (PFCs) ~ 7~ &|1EHR (SF) R=&IER
(NFs)

| RERSFHEXEREFTIEE

ERNBERELANKRRET » ERALFHBHERESHEELARE - B BEEIRT (BIS) &% (BXBME) (The
Green Swan) 5 > RIZEBRHFER T —ERZAEESRER - 2RRABREATRERBMRIEY » 2021 £2KX
KB AIE 1,200 BE7T > BRI 2017 F£M 1,460 BEETLLE HEFERAKEERBIT 1 EAELE » £ 2020
FEWNHBEE - ERSMARERMFENEX » BREKIBSEEE 2,800 FEx  AITE LENSLEHE - MHE2XIBIRR
RAERRBEMY  TEBERAECTCHYERE  FEZERLECTRFEARTHNES - Alt  SEENHSERZE
{ERBANHENAARE » B FERRERFSHRNEEBRREEEISE -



ll]HHz‘

BNNETE 2050 %% | REHE

[ 5% el ] P 53 = ik HlE Y
E&%f’ﬁi’a‘

£2021 11 A SEEHEAAMENSE 26 EHEERBFEEEBAE (COP26) HEMPBIERE > HPEIER
B (BRIBE) Foffk BERKEMKIZHNER » UKIF 200 BERFEEN (BHHFFREAL) » BRE
MEL M MERME MATREN A » FETEXKFALIBERNGER  LERESERFMNE 2030 FEAREESH/K
(Nationally Determined Contributions, NDC) BE1R5&E > 7Hi5 27 @AE (COP 27) AiiE3 2050 FREAEHER
BERIE - SEMS XA COP26 EEMFTHBERMKL / AFBWTRFAMT -

BB (BRIFE) F 615 > BERKEMKRRZVER » RBERARKESERTEEAE > U
(BRIHE) ARUFM KRBT 2013 FLUE DB REHHEKE (Certified Emission Reductions, CER) 7 BEA4E
fEH

< BBHIR TR AR AT AR 2 E

< BE K TEMENCRIRRERL

- EXREEEETIN5E 2030 EEKBEEEM (Nationally Determined Contributions, NDC) B

BRI REAL ERE > WIERSE 27 BHMABERFEEEBAE (COP27) AIRER 2050 EREBEMHERERE

- EFRZERKAERIE 10 FTHEEE » TREIEEFERM 1,000 BETHEIMESEEZRK > FItH
RERZER 2025 FRIAEBERREEE 2025 F - HEIAZETERAERIZESE

- ERIREMATGZFENRRRAER

‘ " 105 EEREE (2IREPEGE) TR7E 2030 EATHA S PR E 30% B E @B -
RRRRHE ENEE BB AL KA AKANA

TR 4 6AER (HARBEHAN-HAMMIAENREN  6E « @8 W% 58 SENTD
e Ll RABERFEREE « B OAMMRE « GLAEMNIER  BRAESLS

P2 RE RS B E PR R 25 AER (BEFHE X85 FF > KT 2022 FaiELBIMERMERE

7£ 2020 FARETEER ERBAMAEIREIRIFIRE « RELFRREE « IREEXRREA
FRERARNE 21 148 20 F£1E BRIE HRIEERMEL  BRBERQEMEEREXEER ~ B/ Ris — SbiREg
§§1tﬁﬁiﬁ§§ﬂﬂ A& S H & BRI B RERRRRTRE o ZEKFER EE 2035 FEE 100%
BHHFHESES WEBKSRENER ; PEAEIRTRE TEAERE (F15ERFE > 2026 FF
2030 F) » BEHERER ©

ey - ZR 450 XERUMEE ~ 130 KETEEN BRI ESEREEE]  (Glasgow financial alliance
RN R T SR for net zero, GFANZ) B 7 WBIEA 2 B S S HEM & B X ESAURA o

B hI TS A EIKEBIB 100 (UBEMILEIRGE » #R7E 2030 FERTRIERMERE L HIRASME - WEER 140 8
AR MFAES W (89 5.2 JKIAEW) ALESRIPIERERE

18I 40 BR (MERIRCRUEREERE) BMEEES  HEERSETHHEE  ERER
BHRIAT SRS RESEMENAKRTE  HRIFESIRREMBER » (REERE LA - BRTE > BOR
2030 FEfEsRAER AP AL « FEUSHARS|IRVERE - WAIE 2 0 0 0 B{EHTHER -

BIEGREAE (Ford) - @RSE (General Motors) ~ #3598 (Jaguar Land Rover) -~ &L
TERE RS (Mercedes-Benz)  BEZ5E (Volvo) EAR 11 AEELER » AETE 2035 &A1 0 TE TS
SIHETHRINE > EREERRESEREAETR ©

200 R{EH#HKEHETE 2030 FRAIRBETHMMAMKIRREMBHEL - 5H 22 BHET (=RE
4 R HW5ES) (Clydebank Declaration) - 5HEITE 2025 FAIRLII/AFGBMAR > MITELLAAREIM

%25??1;%%25&%#! > BRARRRE IR ISR 2D SR A IR EISRENE - WAL 2030 F
BIBHOMAAR o



B P TR BB HE FE

AR LFRE > COP26 SR T EXE SMKERRERALE » EERKERBERXZHNER > SENSEXETFTRE
ERRRAEHNRR M BER s RBEURRGMESZE LUEMTRIFARANER » M ELHESFREK 1.5
E CAEIKHtH - Fit > AIUFEHREEEZERITEERHEONEKER » BBREREEIER > RINEEREE
BRI ~ SXENEREHE - B > FEEEMEMBIRET 2020 FEREKERR > FH SR F R ERMIER
iE  BRER - RE  SENBNFLATE > BeESERGRIUNTIRMEZRRGAEENZXRE > &
KatTRREFSDERR

| FEESEZHREZIRAREA
BE2022F6 B 2K 198 EEKXPEE 129 EREXK « 52K/ GDP ~ IHZE 88% BERBHIMAEE » KFIE

BESHR HP 21 EER (NER BB - MEX BA -~ B ) #3THMRILE (BEMKE : NET ZERO
TRACKER > #iEX B : https://zerotracker.net/ > 2022) - FE / MEBEHCHE BIZW TR :

EXR /& HEEE

B
=]

2030 FE# 1990 EFE 68% ° 2050 £ B ZHrHE

2030 £F# 1990 FiRiE 55% » 2050 &Rk

2030 £F#% 2005 FiRiE 50%~52% » 2050 FFEHHE

| &
B | B

2030 ¥ 2005 £ E 40-45% > 2050 B EhkHE

2030 FhRBEMGERLE > 2060 FHRF N

2030 £F#2 2013 FHE 46% > 2050 FFEHHE

L

2030 8L 2017 FiRE 40% » 2050 FFEhHE

o
E3

2030 ¥ 2005 FEiHE 26%-28% > 2050 FEFZhrE

2030 FEHBERGARE ' TBE 45% » 2070 B ZHHE

<
7
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FE—DRIMERBRKERE - BH « ZEZERFEZHREABRES H > RIEBEETENFTHRMRE

o HEH - EREHERRSBERBEHAHAA LR

2008 FHEEBE AL RIZEIBE (Climate Change Act, CCA) > 5737 2030 £ ~ 2050 EEEBAEEREHMESD
AR 34% B2 80% 0 Wi H E BRI — AEIRZERIZEEES (Department of Energy and Climate Change, DECC)
RERAERBEBHHNELR - BEMHILIBIIEENRFEEBEZEE (Climate Change Committee, CCC) » HEAM®E
AER RERREESCBENAEREREEREFEEREES - 2019 FILEBFTE— T HEHEER 2050 Fa1E
RS > BRIEMN 2020 EEEEHEAH (BB ITEE M) (Green industrial Revolution) +1E51 2 8 SB4EER
SRR - RWBIEEM > WINRANERBEEREHKEZERESN 2030 FaiRHEE 68% ~ i 2050 FEIFEHK
FEEBILBENREREBMEBEENAG > URPREEEMNAIIEM - FAFE -+ EHFNEKXE (COP26)
HERET > BENRASHHAERRIEZRE—SFSHRERPLO > USROSHENITHRE -

1R ERESEURREERE (GDP) FIEEN _ACHKIFIKE
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(Climate Action Plan) B > & ®&EM 2005 F
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HABPHERS - RENBFRES AMNEEML
BRESHBABARBAFE
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ENERERER (UTHBEER ) ARAEEEREE
BB Z R s AF T EBEEER > AMNBEEEIS
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{E4% R BE 8 M HE B ZE BRI o
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(1) R

HPENBAERTFAMEETHAG (WESHETHA
) BIRIZE CNS 62619( ZigtE s HthIEEL 14+ B 2
BZ _REBEMREMA-FERAREXZ _RIEESE
MREMANZEER) B CNS 63056( MR E
HIFMMERE Y —_REBMREitE - ERANEAE
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AR 2020F 12814 BX 12 B 07 A% » HAM
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BERMBE 2R o

(2) HRREE

KHBEIAZERZESE (TARH) IBEZERE
BEENWRENRATHGABEORU L SIEER
RENFTHZEE-RBEM > WEBAESE
360kW/360kWH ELHFFRIHFH ~ BANBHIR ~ SHERT R
BRIRE N Z KB REBHIZ2RAARE > BitH
BB 2024 510 AR ME MW R ID XA E & 4 Power
Conditioning System (PCS) ~ 2025 £ 7 B2 {48
P48 (Rack) & 2025 F 12 AR ENEIER K (BMS)
ORI AR TS o

(3) EB:EHIE

AERBERAGIBELBRETZES BEAEZRR
% (Project Certification) HIEZE# » KIFEIRIEELH
BRRARZE > FREAERA IS ER R T AR EEEA BB EB HIE o Hp
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B 2022F 5816 HAHEN - KEFIMEERS
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BHER - IR EHERA
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BB EWE MR ERR R SREE S TR T -

(1) 1F#E
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FM2BERZERIIAEFHERMRZEREEK)
B 1R2021 128248 2% 5 B UN/ECE
Regulation No. 100 > EENEHHEIZEDRKRTE o

(2) WRlEEE

KUMEZANEETZESEREZERESFRE IR -
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2025 F 1 BREEHEMZ 2 RTHEEMARRARS
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B P TR BB HE FE
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REBEAHEERBETRREEEGER - FRFAERE
BEAREEHEET#E > N 2021 EREELMA Tesla
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HASENM -
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Upstream activities including supplicrs Atlas Copeo Group . Downstream acinetics Induding products in use
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w Evolution of GHG emissions and sinks on French territory between 1990 and 2050
ﬂJ hl I (in MtCO2eq). CITEPA 2018 inventory and revised SNBC scenario (carbon neutrality)
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The SNBC is based on a prospective scenario of achieving carbon neutrality by 2050, without
making any technological bets. This makes it possible to define a credible path for the transition
towards this objective, to identify technological obstacles and to anticipate innovation needs.
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How are we
doing today?
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Figure 10 - Past and projected emissions in the transport sector between 1990 and 2050 (in MtCO2eq)
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TRANSPORT

GHG EMISSIONS REDUCTION TARGETS
COMPARED TO 2015

2030: -28%

2050: Complete decarbonisation
(with the exception of domestic
air transport).

HOwW?

« Improve the energy performance of light
and heavy vehicles, with a target of

41/100 km in 2030 for private combustion
vehicles.

« Decarbonize the energy consumed by
vehicles and adapt infrastructures to
reach 35% of sales of new electric or
hydrogen-powered passenger cars in 2030
and 100% in 2040.

« Control the growth in demand for
transportation by promoting
telecommuting, car sharing, short routes
and optimising the use of vehicles.

« Encourage a shift towards the least
emitting modes of passenger and freight
transport (public transport, train) and
support active modes (cycling, etc.).
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We have committed ourselves to

3 overall goals
02|03

creating sustainable reducing our
value chains ecological fooktprint
By 2030, we will integrate By 2040, we will achieve

sustainability into all our climate neutrality and reduce
value chains. our resource consumption.

Our focus areas Our focus areas

Sustainability culture .
and values 6 Climate change

and emissions

Sustainable and transparent
supply chain

- — Water and
Securing our social license resource intensity

to operate in all regions
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aerodynamic drag

accessories

inertia

v
F, RR.vehicle — ZCRR, Tyre-i = Z Tyre-i
i

Example of accessories : air
conditioning, power steering,

rolling resistance braking system...

Driving with 10kg/t tyres is as if the vehicle was climbing a permanent 1% slope
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AIttR ERARNEHARAIZIES o B AKFINF L1
RATEE > BIE7E 2025 ERFHZEHA A S -
WHEEXANEZT > JAERTE 2030 FFEFXAE
BiE 2-36W BEEREXRGE - MERLERINERS
PHEREREEENIE > TAFHAMERETE
AWBEENS KRG EMEREERERIZER
MG E o

ARTAETEAMERFREHMBIELIA » KU
REEKBAKRESESMAD - WHNEEHERELE
EEREMNRE  FEBRFREERCIHABER
BRE BALEESZBFUUZ2REEXRSBES
ERABENMINBURELR  FEURE AR ER AR
MER > 2022 FaiEsIER 100MW L EREHE
FRENZERRERIS > X i 2023 FREER ° 1R
BREBERERETINANRSENEER  HMATALEK
REBLUTEE

1. RERASNESHREARGEEXERHARTHN
B ERER > W EXRIEKMATE ~ TAGH
FEERETIEENB  RERLKETELHE -

o

2. BBREERSHE HIEHBAZZEEM
SEEH

BEEEMFAETHBUTRRERBRRES

&

B hoRERERFAREASRERIZSS
PR ERRUERRS T UNBMETREZER
EMHE -

B EEXNASMINANRBZERTERKTER
RANERARR > FTAEGTFRMABBEREUR
SERENRZRBEEGMNIZIHNTE - TERIS
RETaERHARSHAFTARATIAAKESR
it RRBERLE  EAERARELEERE
mEEERAREE -

HRAEKBRINE _BRNBFAEFETAETERS
SIEMART  MHEEFERBETIE - ARt
EXRE BRERTEEHFAZBNRATERZEEER
NTEHE - B - FERXABWMARBETHEREISZSIE > &
E PR R IE AR DR -

MERAES EREFHEIHATERIZTE > LU
ERRERNFIBHXAIGENHEL « TRHE > K
AEENFTEENEEYS -

HEE REBERBRERAAHAEHEE  ABE+FERBBHEMEER > Bt
REBUASERN  WABESRRBRREMBMZER - BASERIN NGO ~ BE -
BERASMEE > EAAANBRMEMEMELAR -

HEE
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2021 £5 B 13 B> BTRTEB T XETREBETEH > ANAERKREEEURKKENRITHNERBE -

BRIZXEFRFTHBNERBE  SHIEREEFAFARLFAEENZANE - REFESTHTRESHERSEL » 28
55% MEMEERT > thPINABEFSTHRHNERBIZEEN AR > M 78% NIRBEERT » AZHHEFMH
ARV ENTHRZEZTHRNER - L2030 FEAMBRZEZFTHRNFKEZRE - BRI EERANELIH
BEAREBB/RO—F > FLRFAGAEILRERTE -

Decarbonising Carbon-Intensive Sectors

To achieve the goals of the Paris Agreement and accelerate towards net
zero we must transition eight of the most carbon intensive sectors in our
portfolio. We want to ensure that capital flows to the best performing
clients, even those in traditionally high carbon intensive sectors.

. Oil & Gas . Manufacturing . Shipping
o Metals & Mining . g::;?:t:;ctigl . Aviation
. Power . Chemicals

KERTRMEBNTHEBITRNHFTHRERIEE - HANERIRCEMEMELENRIR > LEEHHER
B ARRERERREAVKERERES > RRIREEESNA/NEEXISELEEER - RMAFHBRE
B AMERRBLNETFEESESNET nERREEEEENTRUEER -2 -

| RBHREIZER

BINEBHBREENHERCENSS - AN > THABREYD > AEREEXNKMRERHESNEETEUERE
R BERFAETREERATECENSREER  EHNKESHRBENTHNEEZEEZHNSERMTE - & 7T INEBERH
ER > RAFEERAARBNKMESR > ATHEEEEROAERT » MEHAKEERNER  2HZFERF
THREE > TALERRRERENERES (81  XEERELEN  BBRFNTEENR - KEEEREN
ESG X EFEMRTS) MBI > ERFERIH > UEERRDLE -



T

- HEERFKEEREEITAST R > LEMFERIER » HMIFASTE 2030 F51 > KA 3,000 FRTUZFE
B .

- HRBESHER > HAMNREHHBREEENTESR > BT SBRERRRREZAMITIER > LKRMAEN
ENESRHEANENEE -

 ERHABMBRGEEEFENTR > AR EREE
BRGER-

| AEMXAREE

FHNMRAREXMEENERINEZERE (8B 1 M#8E 2) 0 QEE2RTHEREREN 10% -
UREHEHMEENZERR (8K 3) HEAR > EEFRERNMIEA 3 F-
FTRMBOEEMN « JEMNFPREDS -

RAEMANERESR » UEFFENERSITER—RORR

—SHREN

Hrfh > 49 50% E’JﬁF}?FHE%EBﬁé

A TERGEITE 2050 FRIKRMEEEZEETHROER » HMALGE « B~ REIFRERANE D ZAETAMRR
AREXFMEMELENBRRIIR - BF > RFAICSARBEEFEEIHEEERMEHMERENSERE

We will partner with our clients on their tr

ition journey, ising they are all ot different starting points

)

/ " nour footprint

Globally

Middle East

Africa

An-cnoo-:'cn
Address energy access through

Key market trends

A2 BITRSKEHNXARAGEEEINAREESF > RRFAETEMERNERARRSINHERMAEENS
W FENFIRREN S - RFINVBEREMAFTHNERREPIGERERE BRI HRIGZHRVME > FEERRMRE
EREEENARBRFFEMNTBEEM -

| ERARGEERINE
EMEHH -

FEHRER
MEMCEBAEBEE  RANESNER > UFANRERTHE -
- B G HAE — RSN ANRTEAAT (WEEARRAREERIREN 15%)

: L%ﬁEﬁz%FﬁkEﬁ’\ﬁiﬂﬁﬁl—ﬁ » BHEER

B ERBHENEER
=8

BN UBRARBRENEERZETHME

- BERAAE — HEFERIAMAT (NOCs » A9hHMRAXRIARERKIMER 55%)

BB ATMPEAF (4915 0&G HERER 30%)

DHAEBERNSEAFRE  REUEUCENAR > BEFRNAKNBRESN - FZABERRTRIEZHK
IR SRS R BEIZ T(F -

X




2050 BE | BEEREHLS

EETIRTT » RMIAEERACHER > ESKREFNHFEZREBERILE—BR - BRIHRMANS  KRAFEN—HF >
EHMERBRFITHK - FARE  HEEMULENE - RAMALAFERE > Lo SHSFTERMI)

We will help Oil & Gas clients transition to net zero across a diverse range of activities

From the most moture technology lever to the least - depending on storting point -

Shaping the
hydrocarbon portfolio

* Increase share of gas

vs. liquids

+ Increase relative exposure
to low carbon gos and
liquids

= Advanced biofuels’

We are helping NOCs
secure the supply of
offordable energy and to
ensure they are responsible
producers of the lowest
emission last borrel of oil

We have started our own journey to accompany our clients

|1
<SS

Capital Allocation

Across sectors, we will focilitote $75bn aligned to
our green and sustainable product framework,
comprising $40bn towords sustoinable
infrastructure and $35bn towords renewable energy

between 2020 ond 2024

Technology Expertise

‘We have invested in dedicoted resources
and are troining owr teams to engoge
with clients n tronsition. We are wiling

Decarbonizing
operations

= Equipment ond process
efficiency

* Flaring, venting and fugitive
emissions reductions

* Renewable power sources

We are finoncing clients
in Africo ond Asio, where
switching from coal to
natural gos is o criticol
part of their

transition journey.

to porticipote in pilot projects to builld our
expertise in key transition technologles like

carbon copture ond hydrogen.

Expanding into low carbon
businesses

* Low carbon power and heating

« Electricity distribution
+* Green businesses such os
renewables and hydrogen

We are investigating

several corbon removol
projects for the Oil & Gas
sector, with o focus on
markets where corbon prices
are reguioted

Banking Capabilities
We are playing a key rcle
connecting investor who seek
to support climote change with
tronsdon progects oCrott

our footprint

We are partnering with
leading 10Cs thot are
responding to growing
pressure by shoreholders

and other stokeholders to
significontly reduce emissions.

Transparency

In line with our commitment to be net zero from
owr financing by 2050, and to be as tronsparent
a1 possible, we are building our high emitting
sectons emissions boseline and our short to
medivm term reduction torgets. We will publish
these loter in 2021

1 Advorced bickuels ore delrad by e EA 01 matonable hoels prodced from ror food crop leeditocks, copobie of ugnicontly reducmg Wecycle GHG smascra compored with foasd bl
alernatives, ord whech 30 ot deectly Compete with food ond feed crops for ogricuitural lond o advenely offect satanobdny
1 Source bitpa//roturedcimate oeg/ wp-content/themea/tog- Y1 ik -wodd-otion-mopper/iedea el



R
e
a

BEZHAMLETHE > BFTHRBELT > EARKMARE > EXEFREZRXPERS - ZEEM > MEMEHK
FIB T IE o FFIRTLURMHE R P PRSI MEE - UNRMFIBTFZIRIZ -

BIRITASEXFEMANETR - EMFIEMNBRIFZHM - AM > BAIFRERNE - HRHIRERSEENT
B> RAPIERMFIE 2022 FERZACGABAIENERGE > FRARMANSRFFZ— - HFABE > BEHRFIE
SENARERKTY  AARBEREAMERRERIRNKNLENE - —LERADNIARFTE—BAERER - RARKE
bR 178 -

&

Simon BETIRITEXEBEMEEIRITEFI CEO > HEREBUNME M EEE
CEO - hEB NI > SEEEEBKKE » UREBZSTLRGRTERE
EFE e

Simon Cooper
BITIRITEEERENKE
$R1TERFI CEO
BUMFIE Mt E £ & CEO
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IETi#1THY CCS B

EENTd

BEWAEIRER (TotalEnergy) TEHIEL ~ EEFIBEF ~ fif
W HEMAENETFE_StREGNMHEER > U
RZABIESGAN_SCHREESTENEETE
BE - BEWEREERN CCS EXRFTEARELEMN
AAHEFREXRARMIMIEBRERN_ALHRK
LU R RIFR - REEXRKERS > HFARHT—
BRGNS EERFEFASER > UBREREC
ACHRSMNENEMRE - ME—RMS > EER
EXRAEBNBEZEEARAFTEMNBES XNMRE
G1F > B CCS liA—RARFENRMABRTE

BEMAEFENEIRMBIEMIE (CCS) ERFEEH
REUN > EHIERE CCS BI TR ENENIRIEHE
E - EEEMME  ZRTRNNMEFEESEREE
AT HERMES BEBEBRBEEEFEENDN
RE > WETHEMNREE  LURESHENEKR 5
BEMERTIECNAEEEXTEN_S/HKEHM
HERZEER i IENIBYXESR ) B2 2K
F—EAREIEH CCS i#; LEFIRFR Antwerp@C FZ »
EEENEENZ—SERPOZ— ; TEMN Aramis
M Azur 22> SRS RIEHIENREFHEEZA
W% ; AR Zeeland IHBNESEESRR > &E
S HEBE M Northern Enendance Partnership 2% »
FTEBERR —SIEREEE—EFRBKEH -

EIE B2 (Bergen) M » —EEEMNER
THEERER > HBNESH -FCHRIME - SLEM
ERERFENMEMEN T EEME 1 -25°C
1.8MPa BAEHT » EHREZEICH - BEMAE
BHMESEEM Equinor LUK FREE (Shell) 7£ 5% 3th 24
BETEHEBECZSCREBNMENERE (B
H=nz—) EEERFBHBMEEH CCS HEDL
EaLUBHEI 1996 &F » ERFBE ARER (Norwegian
continental shelf) FHMMERNEFERXRIAT ZRIE
Bk > LURZL Sleipner S EBIBERK © 2008 & > FEEIHY
BT =R AN LD Snehvit SHAMBERK > BEIETAE
BeHEERY ABRGAEHNNERE HEENE
HM > URZEEHREESEREAY > BLEERYH
“E bRt E N ERNRERN T RISHEEER o

TotalEnergies

Sleipner M Snehvit ERUKHEMBEESENER
(GCCSI» 2021 ) HEHE > CCS B—HE AN
fii (Loria > 2021 £ ) ©

EIEWAERTELAE CCSEXTEBTEEHILE o

| IEMEEREEE PR

BEMAEIRRN CCS ERFARXRMAAHERA
RIMTAMITEBREFN_EEHRIEK - BRZEE
EPRIT > EREERENEERERESHE_S
EREIHFE(INAE - E—RRAIBBHUATER
BYRR S SRIETTRER ©

| Aramis EEM |16

HiEEBARERREAE) ~Energy Beheer Nederland
(EBN) #1 Gasunie HEETHBEZEN _SICHRYRE
2 Aramis > FRMEARE s BEFN _SCHREHR
¥ rRKEE—|bmREE (B1)-

EERERSE T Aramis EZEMHEBEAMTE CCS
o EHIESE > EREEEBAKEM Lukoil W&
B Zeeland IRHBEEET - THENBERE
2030 B> IGHERETE 1990 EMHIRER LR
59% > EABEIBTE 2030 ER _FELRHREAREAS
WE 125 BRTCARER © Zeeland HHERAE 60% HIHERK
RESREERE FHNFREE - KEL 2.5 EET
P BER DG 90 BME Z S {bhRBER ©

FERERIB — S ChR S AR IE S 2 R4S 18 Maasvlakte
TR _RERPO > RPEBE—IFHMEELEE
B EARZANBEFRAE -



Offshore platforms E

Depleted gas fields
3-4kmdepth

1 f8 Aramis EZ R CCS ## (Aramis » 2021) ©

Aramis EENRYVBER > EEFHTF 500 B > 3 2030 FARASFHFEIE 800 BM - #IBNRMEATRMLE 4
EM_ SR FE c RERETRRI 2023 FIRTE » 2026 FHREBEIEA (E 2)

2023 - 2026 BEYOND 2026

setting-up Execution of the project. Further expansion of Aramis.

2021-2023 2026

Selection of concept jointly with Start-up of Aramis.
customers and stakeholders.

2 . Aramis EREERMBR (Aramis > 2021) ¢

EEERETESFEHRE—RENHERENEEY - BEBRBEUEMUNAAHBELZRFEE (Antwerp@C > 2021
F)MFEEE (BEBRT > 2021 ) BuHEMZSEHRP O TAEEEITHZE - BRI{EER AT ~ Borealis AF) ~
Esso SAF 2 F)#l Yara International ASA AT HEFE&E Seine Axis REksTE ; BLR{ETZR AT ~ B#ikA8
Borealis A7) » ExxonMobil 28] ~ INEOS AT ~ Fluxys AT M EZRHLHBHEEE Antwerp@C BZE > EIEWA
FEERAEMB AR SR NERRRMN - BR -SRI IR S bR E BN MK ETITIER
BARAZE © 2l 2030 & > BLEHFLA LB Seine Axis SFR/V ZE 300 B - 2T ESERLD 900 BN St
BRHERR ©

FEMEFRPHRIN A CHRBRRERBE R EHER -

| dt5m S8 (Northern Endurance » NEP)

RENREEENZAERME - 2HM CCS RN —ERIFEHE > EWEEERI 2021 £ 10 A 19 HEARIHL
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20 FRPHRBRMKHMEMNEZ — - BESHRHHFKEERE 2022 FIRERERASEEL - BRENHENER
BAEERTE bW AOBHERFR (NEP) - HRSEREAMAT » Equinor » IREM « SREQBMEEBERER -
HERRARBENHECEMAIEEHNHIRERMESNHERYE  EMEEHRENBREARBFEES
(B3) - MFEEEERIEZANREEL —EEKEHRFHMREZIER - SERFERNVNIHAERTRERD
HBEEAH -

BRTRSFEFHTERKBENI  EEUAEMNBRARETHNERES  LUAHIBEREBRNBSRRR o —
FE 860MW BIFZTIRERE (NZT) BB AARESE —EARE —SLREBRAANBEECMRREEI - 5K > NZT
Power 2 Equinor #1 BP A% ER 2 MMNIRIEIEE -

EmEtENEREARKENMER  BRKAAUEZKERSENEBEHN —ALHK - E 2026 F > SFEATUKEMN
77 400 B —SEHk > BEREMEHMEEXNEIZR > 5 2030 FEFEHF 1,000 B -

In January 2022, several projects from the Teesside and Humber
o regions submitted proposals to BEIS as part of Phase-2 of the CCUS
EAST C 0,_ AST cluster sequencing process. The UK Government is set to announce a
CLUSTER shortlist of successful projects from May that will be eligible for

3 business model support. The successful projects are likely to be
amongst the first taken forward in the East Coast Cluster.

® REDCAR
MIDDLESBROUGH @

DARLINGTON ® PROJECTS IN TEESSIDE
INCLUDING

Net Zero
Teesside
UP TO 10 MTPA CO, CAPTURED @ YORK

AT LTI 3 S " ROJECTS [N THE HUMBER

ZEROCARBON
HUMBER

@ LEEDS 17+ MTPA CO, CAPTURED

® SHEFFIELD

3 REBFREHFTHER (FHER 2021 F) "EH -

PARERMENRRTNIIZFEE o BIEEY Longship F5 > NEFERMBEMEAICE A EE - His LEHNH
FHBOALIEMI - ZFRELEALEFRITMREE -

—{E® A CCS §# : i Longship 2

BRNKENZERFTERBEETRABNAZFNEL FTREKRE CCS - Longship EREE2KE—EBA CCS
HE > HRtH T ERDNPRBFNKRIZE - HEEER CCS M AS Gassnova SF i T RAK - HRE
EMI—EMAR > A CHRBERERE ZSCREHMHFRE - BRMT —RHHNARE > BEXE Equinor
FREMBEEMIEIRRIL T —EAHFHRIGERR - &&  MEHOMEMBEES TN _SCHmItREREN > &
LRIMBIE A ERSE 800,000 ME : Norcem Uit BRETFEFR R BP9 ACTE A AT EETBY Fortum IIE (B 4) o



Fortum Oslo Varme AS

i

Northern Lights (Equinor, Shell ogTotal)
Geological storage in Aurora licence via
pipeline from the onshore facility

e S = W

=
-
e e R i

Norcem AS, Brevik &
Capture of CO; from cementglant®
P

NorthernLights
Transport of CO, by ship

4 #ELRY Longship 22 (IR A MEIREIRER > 2019-2020 £ ) ©

JE#B5¢ (B 5) & Longship ERN—&D > S RERMMERMEE LK - BEMMRIERE _ SR LR
Z“HERRIBERAIMENEE - EXFUNIRTEEFEL 750 22 Naturassparken — BB EFERME (B 6) -
BEFTHRENMRPBERES 7,500 IH AR » BttR ERAN_SCHREHM o

NORTHERN LIGHTS - Pipeline; Umbilical:
Transporting CO, from th Connection from th
CONCEPT OVERWIEW omarsicktediotha | | Ossbmateidtnthe
injection wellis) injection wellis) for

coperation and
1 control of the well(s)

Pipeline;
Transpodting CO,
from the anshaore
facilities to the
injection wellis)

¥ ys
CO, captured by Fortum Oslo Varme, id | figuid | /
at Klemetsrud, and Norcem, in Brevik || €0, from capture | | €0,
Intermediate storage of liquid €O, siu;ﬂtesr:::\eu’m Pumping liquid CO, through the
3 e injection well s
onshore facilities in pnpel.m.em\ et on 32 Subsea facilities:
Dygarden Prowiding shore-to-ship power 4
connection for the CO, shipls) Facilities on the seabed

(approximately 300 m depth) for
connecting pipeline, umbilical and
injection well(s)

Prepared for future expansions

Urnbilical with.

excess capacity for
additionsl injectian
Oaghore facilites

5 : 6B CCS B (#iE A MEREIRES > 2019-2020 ) ©

NERRHEME > —R/ERREE—R 100 2ERNBEEERE » AREHAMO 2,800 ARRNBEBHEZ
EAEKE o

it 80% WEZREMEEA - FILMEES EWE T EEMBHFET -
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[ 6 : fiiid Naturassparken /BN EFEHGKE (HEG HEREIRSEE > 2019-2020 &) ©

ZERER DR EMREETT | F—PERAFTE 2024 FUUAT > RIESFIE 150 BN _SAERHFES - BHER
EE 2030 FRIE—FEANRAZESE 500 B _SACHilF - ERIEERTEEIMNGE » ARNETME - BAEL
HEMBERMEEKH - BEEENRECEBXR > AMARREETESHEA °

BB BRI —IBFAIMEER - ARUNBFRENFRELRIF TRAER » tFIHHEFESH - SCKNEBEKE
R BHERATERERBKNERSREZ — - HEIEEMNE > BERERESRANREE  BREXMNER
R’A > JREREARERABNXEHNERT » CCS EHELMEATH -

HALZEARBEETHREALSENBHERG > URERSBAERFRRFABHNAREREEUREE S NET - Bt
EERBN _SCRNFERMERRESE N  RERKEE » UBR ALK XAHE -

| 4% - RKEY CCS ERREMAELERE

ATERERENZER > RAETRESSNZSHR_SCHRER > TEERERE=FEENHBREBERAZMANR
o RHRERMEENTREM L - SRAGEHRKMNE » BECTURIMBEESE > FISRHN AR RHIRLES
EPR AR EEFR - BRTREEKE (BENKABEGHE) 5> RAEESHIENKSIESY HEBSRSHTM
& EMECFIEATERKEENERARENIAE - B> BENMEERTH > FEERMILRN TEARBBH
Bf& o

FEUMLASN - BEBERETRERHEF  SE-EERGHEMRARAE (NOC) » UREMEIREFES - THB
—EERR > REEHBEE CCS FATERREMKL EZNER > BEEN—RARRE - REOERMABZEFEER
BOREMIRE > HRZREBNAMEELSMNIME » BLEMEN — SERERZREHIHKREL 0 FEMHTES -

f8& CCS ERMMBMEMMENEEN > ARAVERBSBHEE > BIF | KiTEE  BE - BEEEH - —H1
BHEREZE - BOMIXE - SERATE ©

BEBAEREBUNBEZEMNE—E CCS EE > ERAKEIK CCS FRMBIR - CCS B—REREMMM AR > ZBEAT ~
e EXRNASRELEHNEEMERTR NFSH BROARZ—-
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£ 2050 FEEFTHENR > HRISEEAMAT (2100 F)
AUBFEGIE 1. ER > BREMIKERERERA
PHEAIIR o

£ 2021 FHEE COP26 RIZEEZ2EBARGH » KEMRKRT
E4E7E 2050 FEHEMMEBEAIITH » MR TE 2050
FHNETHENARBEEFETRmKEREIN > TR 2
B S CHRBEEETE 2030 F£8 2010 EiF7b 45% »
FEMEE 2050 FEIFETHKR - st HEB MM
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tMETREG TELFEL ) (phase down) » LUR/EREY
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A BERET ©
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DIKEE o

- BRIE 2030 FFEER » FFITERTBERMT A A B ZE 5 B
B MBERBERBSEERT » FEHESEE
R EE > SRIEBERRHERELERRINE
it WA P T RMARRERR -
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The energy system today : Future EU integrated energy system :
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EXHIBIT 2: HYDROGEN COULD PROVIDE UP TO 24% OF TOTAL ENERGY DEMAND, OR UP TO

~2,250 TWH OF ENERGY IN THE EU BY|2050

14,100 11,500 9,300

m Power genera-
&=7 tion, buffering

2% 4% 6% 8%

665
481 i 33_ g
325 II E
427 427 391
Business as Ambitious Business as
usual usual
2015 2030 2050

@ Transportation

579 2
1SN

n A,.' Industry energy
New industry
2 feedstock

391

Ambitious

3 Aspartof the Paris agreement EU member states have committed to af.hle-nng the 2- degree scenario and rnakmg efforts towards achieving a 1.5-degree scenario.
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Hydrogen Valleys on the Mission Innovation Hydrogen Valley Platform (as of May 31, 2021)

United Kingdom Germany Denmark Europe [IPCEI] Japan
-+ HyNet North West -+ H2Rivers/ -+ HyBalance =+ Blue Danube -+ FH2R Fukushima
England H2Rhein-Neckar + Black Horse
=+ BIG HIT Orkney Islands < HyBayern Austria = Green Octopus China
+ Norddeutsches + WIVAPEG =+ Green Crane =+ Pearl River Delta
Netherlands Reallabor -+ Sines Industrial Hub (Foshan)
+ HEAVENN + eFarm =+ Beijing-Zhangjiakou
-+ Hydrogen Delta -+ Hyways ; =+ Rugao
-+ H2 Proposition forFuture < .

Zuid-Holland/Rotterdam’

+ Port of Amsterdam region’ 2

- "Lé,,‘  ;:

UsA Spain §
-+ ACES, Utah -+ Green Hysland
=+ Port of Los Angeles, Mallorca
Shore to Store -+ Basque Hydrogen o
Project, California Corridor' Thall.a_nd
+ PhiSuea House

»

Chile France Italy Australia
=+ Hydrogen Facility L -+ Zero Emission Valley + South Tyrolean =+ Neoen Crystal Brook
Initiative Auvergne-Rhone-Alpes Hydrogen Valley Energy Park
=+ Normandy Hydrogen + Eyre Peninsula
Deployment Plan Gateway
-+ Hydrogen Territory Bour- Oman
gogne Franche Comté -+ Green Hydrogen &
-+ CEOG, French Guiana Chemicals Oman'
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BSEFRA 7500 RETHWMA LUK Rt IR 340 BEMER S > TFG 0SB
I AE IR AR SREY 14%  ¥35h > AIHAZ SE AR R SR B R R AE R B INERN = ~BH 2

FEEADR AR H O > AR RN 2 IKGEIRBEE ML -

| SeEERkilRE

MR SAERMT BRI MERBIED B > MERERERMHNKREES FRAMERZBEERL > BRIEABNER
ZABPHBIRZSEERATERMAAE > UHSRENERURTHREALSHNRERMHRKRE - —RM=S > &
BERMTRIRE A U2 ZBERRNRESR > MAEANHFEARRBERR—RBEEHUIA > LSRARERMH
DERITZREL R ; BERNBRERMZKRERR -

o HAERMZEAENE

RERR

BERREENETRFR—REERERR - 1IRENEERE (RE) NEERE (R#E) ES - LEERE
ME > JUERNEMIESFNER ; EERETLURBAEREXZERENTERX (NRRES > KEMES) - UT
RIEEEMERBERENNNTEERNEESK -

BEEMEAESSEEESELE  HEMESRERBIEES  EREBMEFRXS !
1. EABTHBEE (Private Placement)

2. REARET

3. BEFSHL

4. W B/AF] (Yield Companies, Yield Co.)

5 BEREE

MEREREESHEE S EMRTSSRMNRENRERS >  ERBREREARA .
1. RITRE

2.8
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#BEFNE

F > BEREREROTERERE-—REXZFEN
MESN MBETHEEES THREBFEF (Green
Bond) | ZiEARAHEBREREFRISKBEERERB
REHEES RS BT AKEHERSHESZAR
AHGEEERESRHERME  THFTHERT
Rim Mg - HB-REEEFNEREN > HE
THRFRUAAHRRAREERNGEN e RE

e

1. GBEFBRTRERAU
REESFEESFSETHEBERERERN > migdE
BHE SEANEAE > ALBAALER LR
ERFNEEFLIEREFTUETE ) REHTA
RPZESARHEEAKGHEBAR > DU BTIE
HARGES  BRESREZRINEER TH
MEARTIHWE (International Capital Market
Association > f§78 ICMA) | HEE AR SR04 E
% 2014 EE51FHYE MREESHER (Green Bond
Principles > f§#8 GBP) 1 » FEREEES O
10 AR :

i. ATB4RETR
ii. BEJRIEF
ii. SSRFER R EE
iv. £t ERIRIBEKESE
v. BEMEAKIE AR M (R oE
vi. BB RIE
vii. IKEKE R K E IR
viii. RIZEEEAE
ix. EREMEMBERCEKER EERM KRR
X. BREER

2. fEBRBRFEITHR
BEGBRFENESBEEEERON 2017 £ 4
A 21 BE#® IaEFFEER 5 A 19 BIE
MEFHLEEREEESNEBEEROHEET &
TED R ANEIRTT « XERT ~ PRABEFERIT >
UEEWURITEORRT  BHFERTSEENS
Ko17TRT - ERNQEBEEKEARES > AlA
SEPRARKNEERE - AEPHAR KT GRS
E IRAREXEMePm_BRESE) UK 8
ZERERARBWILRESE) FTHEFE U

FEERERE HGBFEER > R 2017F9
B20 H#T 10 FHGBREF28FT MAEHE
BEREBREESERTNRBES

FRBUBRBIKEERESEREERE  EE
RO 2021 £ 4 B 29 BATHKIT TXERRES
EERER ) - B 1RBREFFEEEM k TTJHE
BRESFEZR Z2HE > LHEHEEEESFE
BERBE RAERRRE o K DKEERESFFEEM
ZRE  KBERBEFERFCSEEPOLIRTZHEE
&% - HEEERFAIFEERES -

ME 2017 EFREHERITREESUK 8EE
NEEERTTHREES  HE2022FE589HEER
e TR MBSt 43858 BNk 6 AFhTERHE
TZEBELEAHEAT0LET ASEBEESSR
THEERAMAT o

* MAERMIRERR

RAEEEHIZINE

BRI ESAEEXMTAERMERNKRERNRL > ]
ERMERMZABRNEESARAHMARBAHABR
B -EERMEEESANMETEEEMMAERRE
fis » UTHRDHNBEERETHHMELR

1. £E
%2021 F£11 B@BAREE 12 KETHRER
MERZEZR  EEPBRESORETEILIEET
BEFRIL  UIBAEAEE TEEHNER » 5]_A 10
BETHREBERERERNME > LIHH 5 EET
UXFEAERBEEMTEEZEE R HESE

2. MEX

MEANSARKEETRENBRKEER L M
TMERIRIE B R KIRIEM 15 EMxTZ 8

IRASHBRMABESURIE 3 BNtz EHRE
BEARALE > UBBRELOKERZEERIR
B (RETAEEZEE o BRIb 2 IMEKREIBE
FF~ BRRIEREMBETZ Air Products 18 2021 &
6 B9 HEAHLRAEE 13 EMTEEYRREKRE
TEER > TASHIY 2024 FEEIEEIE ; B9 > BB
BAFREHES 2021 £ 6 BEGRKRE 920 B
TOEE THERELSHREESEHC) BEaAES
BRERSHNEE » UKRIEA 230 ENMTEENS
i BB EE R EEEREREE -

3. EH

2020 £ 2 B HEMEE - SERM T EERE
(BEIS) Eff T —IH 9000 BHIFEMER S »
Hrh 2800 EHFEEMANMEEREER > 83 H
EMEBMNEEUREAENBIRTAEZER °
Hf—FE % HyNet I B » %8 B H Progressive
Energy Limited # %= F* #¥> £ Johnson
Matthey » SNC Lavalin # Essar Oil &F > 7
HEFE—EFERAREEANERNAN IS I XER
EXEBEE E RN o £ 2025 £#E - HyNet IHEBE
RN ERSN > ANARNBENEERREEE
{ERMM B ERS > UERRAENRMTEEE
BEILBMIEEE LT EE - EEMDIEAE o %%
EREENTESARMIONB ST ZEEERE MY
BREWEIEMN Greengate WHEBE—ERKE 2
KIFBRERPERFEASH © LE5 > 2021 £ 10
B BEBBAEE 2021 EEEMSHEERE
2 HEBATEEIR 2022 £F 2025 FHBEE
2.4 BEIFEFFEEES (NZHF) » UZEHHE



ISEEEBEELE - BRN 2030 £EIR 56W
BEAELEE °

4. &R
BT EEEE AR E SR ERERMANLSG -
ETHERASEFTE EEBRBHBENHAETES
lCarbon2Chem) IEE R HiBiE 6000 BEITHY
BEd ZEERHENAFNBEERSESFREEN
THEREBUNETEARRE - BRFEBRNODRE
o FEFFARERMEEZ K ESE 2000 EHEH
“HtERERE MR EERNEENTIXSEE
AN SERBERER 10% sTUFIE - MzEBE
5% 2025 FRIFERFREA 1 ERTHNESRA ©

5 R
BrRiFRIEHHaEMNAERKEERSE > BB
RE—EHZIFILEAENEERSG - flE 2019
F SIS Bt E BRI UNPETROL, a.s.

(PKN Orlen E£@EATF) BET 17 BAHMFLE

HMEEETHARBAENERSENSERESE > &
BENEEASFEEM T XPEREE -

6. ZKH
SNAM S.p.A (SNAM) 14 2019 FE{E) SNAMTEC
8 EERBERME RO SHRABHERME
RS REI R TV E Fr - SNAMTEC 5t EMIER &
BERMEEHEERAR—EANRE » ZHE
HEREFREAESPSIAT 5% BRAEEEE » WEBARNfE
FRERAEPSIA—/NER AT UKIER L=
f bk 2 BER ©

A REHIFIRE
Bttt AZSMNEBNATDNEZEHERESERER
BEEENEEEM BN EEMEMRFTIEER
(H2ME1 #1 H2ME2) > E7EE 2022 FEEEANIY
049 EMRUEFEBIB 1400 §5E - EEMFEEF
BEE - EmEEENFEE 2% 7000 BEITH
1 BBt TEXERE 202058 EEMEERS
MHEL AT 6700 BET > DHIFES 2020 £5 B
2022 F 6 B - ELEMEEEEERE 9 BEEKMU
B el ~ RAEFAETRITER 40 ZEEERBH - &
#& Audi ~ BMW ~ Engie ~ H2 MOBILITY ~ Hyundai »
Michelin ~ OMV #1 Renault ©

BRIENMEY - SERRRERE
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RESEMEEMIEFRSE

RESEIXE
RERMALE

@ AirLiquide

’ # SR~ # BETREEE - # BBIRETIF (CCS) ~ # RBRAIZ ~ # (EIRZIE ~ # FTHMW ~ # kP ‘

= RERAERBAMPFZIBEBIZLD © (FATBEHANER  REEEFENBERBNITERE - KMTNEE
s AEEERNBEMNSTE  ERREHBHERTANEENRR » SRSEERHEE - AXBTTRE
ez (CCS) MIRRIMEE » UIRAEEMEENERTIERARD » BENIISAEEEIZRI SRERF U MLT 246 o

| Rk HEK

RE—BRAGAHE  REEERREELEFES
FEETEMMMNESH 255 MEALERS - BZEE
EZIRTEBNTAEER  FEAEMEBLME I
RAHBHEKERBEHR AR - B 2015 FLUK »
ZRREREE—BUNABRENEAEEERE
ZER AL H R EEM CryocapTM BRIBIRFER A Z o
BEEBEREEZERMN—EARES  BBEBHEM
SETBESE -

5 > MERA B AR B IR M > 5B E — BRI
H7F (CCS) BER - UEHEFEM I HRAKELE

HNERETRK - REEREBFLZEH Cryocap™ iz
RETHRIE > MEBEF S REBIEN _SRiER
MEEE RSB ERAILERENIEYE (W)
MR KET (f788) CCS EZE -

REABEZR > 22030 F > BEGLEEEREZKEN
SAEEENRE > SFR4 65 BHIRI Z | ICHHBIM
SEERBIM =X AT

EEMEBRE _RICHRIFRE 2% > BEERHENZ
O o WRRE A IZ KR > 2 2050 F > [RAI B
L 50% BEFKR - ERETEEEET > REEEIE
EANAEESRAENEMMIEER > HBEIMEE



BRI E D Z AR

SR A AR RS A
BEREBRZER

BREREURBEREE BB ENBUBRE
RERIETTKEMR > RETEBMBEHBILR Bécancour
HIBMAALE—8E REERZTENRZIERER
MEAEEHISERBHMTNRICEE - BEEM
AT 2B REEEINBIA 50 ENEEEEE > R
FEEUUERETRESGIENELR  BIEBERS
RGRMRTE - — BRIt MEREBLIEER
B 2EUAFERAIMMBETEEIE  FM
TESHEER BN o

| IZEERR

—BEUEAERSE  RESRMANARFZAHER
YOMMEYIR | ITFIERIE C B E - AR BAREM
EREEZ - fIMEEMAC)IREES  REEES
WSEBRREM TIHME[AE 5 DENTEIL - B
EWMERAIRFAE > KERLDTHIRENEE -
R ARSMHEREENRTSIE 300 AARKRE
0 AMEEHDEREEHIT EEZINH - ZEE
NWEP—EERZERS T AMI TH2 Hub Airports (&
FENRARIRIS) HRE > BB THRIEEREEXENER -

| mi¥ LR

ERE L SAETTAEMBEANFERITHBNRS
HE > TBEBARE BRNCEERRNLSTEAN
FrEM ERFEEHE  BRERFNTEE - RKRTCELE
RAREERG — SREEBENRERAMBEHHEE -
EARMEBHR SRATRINERESELESE
N BERRAK FHBLATHAEEMR HY
WA E P RIS 2035 FERG o AT EIFMAR
BIZRfer 24 > WAKBEA IR S EZNIELEM
HER  KRTEEDR 2021 £6 BEZHREL ADP
EEEMTEER% o

BREEBECEHSHERARTEREER N £178)
RRERZEERENELT  BEEREEMUE - EER
ARELRIRERSZEREARKSERRMNOERRE
&R B AHZELE  ARXBRBENMARESMR R
REBONEY SEERIEARNEME > 258
BHREAEEMNE RN EEHFAR -

REEE - ZHELM ADP EBGF > 2 ERIKISH
i R AE R RV 26

REEE - EhETMEBERILISER (Groupe ADP)
BERFAGIE > BEHEE 2035 FRERMESIEWRS > Fh
SRBNEARBRAEN D - GEBHRIASR

BRoiammys - axEpszr RN

HRNEEANR  IEMTERE . TRESETAM
TEHERWARERMES - E—BEMBAGRRBRT=
BEeEBHNEREE ) BMEEZBEHIRE—EAIH
RIEEBS 4B > RAOREEKERFAME D (climate-
neutral) BIMZEEZE o

ATE 203 FERSHNHARKNEIR B2
EEFABERSHNTER BT ERRESMHENT
HUEMALZE - EERAFBHNEMRERENERIL
—ERRENAIITIERR o

BT RERE—IRA 2 IKAY 30 EHIZHEMRARIEN
MERZE  LGT AR SEE « HEMDEKRNEBEERE -
RERAERMEIERS  BREASHKESNER
BAKSRIEF MG REME - BESEHNEE
R ERRE > SEEEMUE  UKEEMAA
BTEMMELZERENBRRSY 0 EFHEE -

E-aFRERHFANEENRSUER  £588
XFERSEENER > SWHROKEMNZRTRET
MERAR ©

| EF=HERE : CIBERESH SEERE R

CIIZ T2 SRR EER - RCTELQXRMNEEE
#8% (Hydrogen Energy Network > HyNet) #*[@E1&
B RETREEENEMN > R2021 FET - ER
— AR EEE > HATEHEE 68 EiLEs+ > % 100
B AFER ML o

HEEE T2 MR REEERMTAFTENME
LR RE—MRAGH > 2ERERAATRN
HER - RANEREERNNOEAEBSLNERR -
HyNet S & EMRILEHVEF > TERTEQIERT »
BthEARMEENERE  ERERSRERFMKR
PRIE AN AN UL A R BV 5t & o

EEMSGEEXRTHX 1 BER > (EEREETSE
RENMSLELZH 4 & - FHIBXRIT R 40 MAE
5 180 W E BHRMART - M B REEBH RN RAM
EREEWAABERBMR > EAFZTHAETARNE
FRENEENR  UERSHUENRERBER -

MEEHNEAFTEC/IBEREBHABRE > ZAT
AEMARIEDMEYRIEA > WAERRFEBERKR
WEEAEREIH - ALt > C)IERESATHRE
TRERANEBERARSTES LT -

EBIRR - REEE ~ ZHEL
NEISHMABRMES(E > KBREMZE
EMREPER MR

BREEE s ZEREL « RKEMEMC/IBERES A
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BRAGE > RREC)IBERESERRENTITHE -
EHRAFEFEBAEEERSERIENER > HF
[N EARKOMERRIZIREE - E—FFKR
BRERBHMERESAMMEEXNARRS > LW
NN L FHFBEBAE 2050 FERBAMNBER o

MEEEBHEHIE—DERER > GAEC)IKS
REFEBMERERENER > LEIAREIHEM
BEKSNTELERRRBELRE - F_FRZESHE
REPAENFRAERMAE > SEREMERCT/IE
SIERNRERERRNE > A% - KRB HREAEIR
e o

BEGFEBHERMNBEEHNERNH > HEIEE
TAEFTRMAVEESH > UM EENRE - BRE
SERERACRESEEEE (£ R HE

&

FMiEH) FENEZEENH > B2 RETHIME -
EFELREHSBNORMMEZENG - RIS
MR PRBETRGE R 1B I > AR AN 25 1R (H 3t o AR
EEURMEEENEESENEENH - &% >
CHERES AR RERSERRARE » UKRE
PRBHMNMEND M > MELNEEZREANR
HITHIEZ —  C)IBEREISEAE o

BRILLREEF > REERRMNABETEMNBAEE
710 MREBEBRAERE R REEE

BREEBAEKFENTIERE AT > FHBREIX 75 ERX > #HEL 66,400 R8T - IRF5EIE 380 BNEAK

BE - REEEB 1987 FEEUSEARNERIERELR

8% TEE%HA 40 ZEEERENRT IR > B8

AIMNBRNER  KENRBES > STREENZTRREHESXF - EZREETITEBE 700 A RFBEHEKRSI

a8 B UREARBEE -

REEBMEEBEREM > KIVZEAEFNEEFRRETRHKEREE - AEXZRKANREEBTHEESH
SRARMAFEGHEIRRREF (CCS) MRABKENRE > BREEEFUAFREEFEREREKELE - REWR
KATE 2050 FEIKRFMOIER > EERBEAANERS KELRRBHI—ID > £ CCS MEMRSRMNRE
X > 1E TAxe Seine /FEF ) RE —ERKSEERRR -




LALE Al

KBE RGNS

(2553

BRIENM®Y - SERARER

BOSCH

Invented for life

Lxﬂi‘fililﬁ%%i@ﬂiﬁiﬁl%ﬁﬁ » Bt (Bosch) RIKRESET o R1E 2020 £ - HHBIRAFE —RIED 2 IKIRIAHP
MNBETIZERX > BEE—PRABEERK - At - BHEBRHESH TG « #BHEHE - TRATER

BRRE > DUKER D ERHEMAS °

| BitEHRSKEERNEE

HRBUEERR > B&XE RENTEEENT
8 BRHRAKNINER - WEEFETHBHEENR
ARG ERMRESBERERENTEHS AR
BARBRTHNGE  TRABSERNKEERN
FERT - FA—RBRKAT > UBKEETENIRE
BRE > BIEHNRKRER EMRBHENES R
BMEEZE] > At RPEERAFEESHEK
MEAUERER -

| 18t RIR1TENE

REEERAFEBENEAREZ— HLEREEE
EAEAANEHENEH BHREAERRET
B UBLTEEREE - H 2020 F 2 AMK &
SEEBHEANESIK 400 SEBEHIBHEELER
RN (EEES 1 M 2) c EEAMEBEBERATE R
ERILE—S2EENERTELE - BHEREKETE
EIMBIARL 0 WSS HABRIER T [ JEE T AR AR
B E ZE (Carbon Disclosure Project » CDP) f£
2021 FHFEHIARBEBETIENRSER TAl
RE o

HEEMS > EH2REMKRPNERBEI LR
MIETBRBAER - TRDKBEFRNVBIEZES > 18
HEROSEEF  REERME - BAUBLEER
HEE - IRBEEES > URBRBRA AT BRI
HFARn > REMS > IMERER SR A RPN
mERRE > BAEEEHEMRIE IR & L
WL o MEBHEBMNZIKRER > GEBHIRAEH
AE LED J& BENREMIE B LUR D BEK » BB HOH R
BI 8 S Y B B B o

Carbon neutral
from 2020

Purchased goods
and logistics

Use of products

-15% by 2030

1 B IERFIH 2030 FaTEMBERK 15%

| T—EEEH

BERMUERZHRBERERPNER > ERMLERE
HRABERETEHNEY - TRESCRRITEHN
B BHFRABSEEN  RARLVEHE 3 K
HEPR © 7£ 2030 FRT 0 HEEEL S T URESR
EHEAPFREENHRERL 15%  HER 6,700
BWARHER c MEBEFLNEIE > B 2020 £
BHBERAEEREBERE (Science Based Targets
Initiative » SBTi) 238 > FHEERAZKE—FRE
SBTi FiES TEREERF WSESHHER - ALt
BMRRERSEIFHREERSNZIEE . EYK
IRFSIREE - L FRESMYT > UREREM °

BPME2RHERESE > WE-—PRLIREMR
AR 5 1% B8 E E RO Bk B BF - 18 B 2020 F AR
ERX BFERERSHHEHERD  THEEEKE
SRR E R o Bt > FHFIRA COP ZHE
Fa tHUBESBENKS o L5 > FFIE 2027
FRBHRRMERRERNIE DREZER) 85 X
BEREREZBNTE AR THRERFTRES
WE > —HECIFMET SREREZ— -

WRREEEE LA 0 FEIt > BEEHER
R REswEN > EEINERRENMAKELEEBIEF
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FIRERIEREL > TERTABRETIE - HMAULE
BeyE A R4S (Total Cost of Ownership > TCO) 733% »
REEEEERMANEMBERE - HIMBEHERN
MBEREMAIEHIEE WE—EFEMNBEIZTE
BRERAN RMERSRELCERAHSRAAE
= 0] AEPREAREE o

AIBBEREIKEL - BHNERRSHUAEREM -
2020 F > HME—PF TR EREAKETHN=
BEm : fEREE  EREMES - URIRSIERME -

2 B IEHES AL > TRAXRENAHRE

| REREE : SREREREE

FEARERDPMNER L BHBOREERRER
EXEMBERTBEER - Al > BHEEBRAS
RERRE  WAHBRIRAKRENFHHRE - HHHES
TEAEERUHEAEANVLERNE  G2ERAMEE
M EEAMBEN REBHEHRNMEY  UKiE
HTHEENTR 2022 F5 7 EHEEHEES
RETHER Bt EFEFEEENEEHERE »
EEEREMIEER o

BUHtRERSNAGNESHER MR ENER
EREESENEE - MNEHMRSHRAERBES
AEZEANKE ) REEEFRENRREHRTEHD
R c EMEEMB W RARBTBEEREEENS
S > EMETHERAUTEREHREE > EMER
RIZRM - B EEASBERAMEEMAMBHENR
FMEEMTERS - BN 2021 £3) 2024 £/ »
A B AN E I R B BT © 2021 £ 4 B »
BtEPEmAENERER AEHARIGE R
¥ > EFPEEEMREENMRA o LS HMESH
WBEEE (Daimler Truck) FIEZ=RE (Volvo) B
BE T cellcentric:]8E » AHMEEESEHEF
RN BEI T RBAEE (electric air compressors »
EACs) > FE=t#t B 2025 EFEH I cellcentric YA
ElEBMARLR o

ERERERNEIED » THAERNEEIA 85% NERE
S K Eth (solid-oxide fuel cell » SOFC) >
A ERRAR SOFCEREE - BFRAEH
BEXR IMASHABEAER BEARET T
B BIEPORMBEESRE - BiHTEG > oHAEE
IR R E S F 2030 F£3E 200 EEIT o EisHE R

3 {EHEM 2021 £EHE (Bamberg) AR
NEILREEEAIEYIREIE M (SOFC) B9
B 2% FE g

2024 FEREECEANMB T > WAEWAENF
EEHMREARAREEIT e B BHEEEEEEE
HHHEMNEEE - FEL BHEERFERNE

(Bamberg) mEEMEFME > EREHHRLHA
B R EEHEREREE MBI ER -

BEARBRRBTHPHNEERETF - REFRZHKE - K
REAEMB U KRRV RFREE5E > WM& ETH
ERCESHERBELESE UKL ARMESREN
HEABRELAERR - Allt > FHAEZFHREA
FER > BstEIETEESR  BHEEHEERES
Bt BERZRKDIEAENE - BHERZES
ERHETF HARECERERZEFTH BENETF
REAZTERABFNE SEE - ILREEIS  HEE
Mo BARAEETRN/NMEAR  FIRRERE LN
B LIRIBEANE B ERERKHE

4 BHEABEZNESIREER

| BRERAES  BHHBZIEEE

BMREARRRETEHZKBCELEETE > FF
EEZESUARESE  BEEZNEREST
EHRBERLEHMEN  WHESKEESUNERS
- BtEmNSFEERICHENKEER/\EEUT
2021 FHEHRXBEBMEH WA HEETT > HRIE
EREBREDIZME - HstE 2025 £ HEWRERE
RfE o BFEUILEF RV > BHERSEEMRIRT



HMLEZ T > RRAEKEIEREE—Y -

BUEtEEHIREERECGEE - BEHEL REEH
BITERR - TREERE - WIEWRR > THE eAxle
EPHEE B EASNRDRARHERERD > ZH
eAxle BENEIEAE > WEEBIEESBNRRNERE S
RANAEEE > SEHNERMABKRIREERETF -
tE5h > i E 2021 FERBRENKICE (SIiC) Th
REFERTH > RAREFERNEMNIERE 6% °

ATEABEEPNESEREEEH > BHEHHE

ENHNELESRER  BEFNNLEMNEK UK

Type 2 MR BIREAEZES - AETE 230 RIFHHEE L

RE hWEARBERNEERNEZESE (RER)

HBRTERBENERER > E2RIDH 40% - £17

BREHE > BHHNEiRTEBEEBEN 20 ZHE
Bif > AMIERESENTEERRIE

-"- .(:'F?.- 5 5 :m « ‘ ’
= A el WAL
5. BHBEETERMARFREENESS
WERETE 4.0 &R

| REFERYE ESMNIEER

ITHEEREN _SERARENLSEZXEENTI I Z—;
Rl IXEHNEEREHNEEEZGEEY
oAt BEHBEIESHNARFREENRE
TEMESREMREXERE  LEETX 4085 -
THEAOEZA HKENHE > IERIEREHN

E&

BRIENM®Y - SERARER

BEMB KL - RIBERESBAIRE Bitkom BRI ER > &
INEREESYEHEWEMME > F0IR 2030 ERIEL S
6,100 BMER —|1EHk ©

BEBREMKBERMARE  BE-—TEREMN
BAMEK > RAMEEEREER REXEERES
BEHRRHOG F AL - UBUEE (digital twins)
A0 HAEEAPEEREMFNARET £EEL
BHEREENEHREA L  BEERIBETERE
MNBERELE  ERRIKP > ARG TR ATE
THLHE - WAMER > THRPRT AR - XIERHM
e Hit—t)EME S BRE T EEHH > KB TR
FENTF > FEEFRHIIEFENREEFNE
BE-Alt BEMRFENERASHTER AREE
MERNREFRLD ITEREMRRES > ERIRN
MEEENEIR -

S—1@®FIF8I2 ctrIX Automation BT & > ZFEE
ATBENBECREXNERE > BRAZERITEHISEE
BHRS - FHZTESE > BB THNBETFEER
LE 50% c BEIBHNEERSEAURE=202—
B FIENEEEITIERMAEE ML - FRERIET
) BHTEERABIFNERERE . THEE $H
BN RESEFREW  BESRBEE L%
B CytroBox ¥EE B REBESHHEE » UBMEEAE
TBUHAE - BIEMEEEMEL ) BANER KBRS AR
RS 80% MIRETRHFEME IR A o b9k » CytroBox
HEHKEEG > FHERENREETELS ) I#F
BREFERNRIZEEIREFEER o

BEXRXEK :
BB R Ak R R AIEIE

HEEMHMS > XEZRFTEZRFAFIERNINER
thERREIEE ] - RFAIUBSBREITEHN RS
FoWHEEBERIE - TENTEMKERNREN
EEMEBAEM BEAEAZ— R FIENERR > M
MERRNRBEE > ERMARSEERBERGEEE
RIEERFE > BRIMAXKEEREBINERER -

AZ{EHE 2021 £12 B 1 BERELEEY (Bosch) HTES > AFIFHERTE
SRETESET  UHEESERGELEGHEZEIRIRREBE

|anE
aEBHHTES
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1#EE] 2045 FAEHERRIERH

REE 2019 FERBESRBANRET » HEE
BFERRAIL Y TRIEARE) > EIRRE ~ KBS
FERED - BEAMEBEL - AEHKE > ZNEEBRT

2030 mIRTTENGTEL > SIE T KHBPIWER > BU
BT - SMEEARRESE > BOHEENMBHEE
URFBEEBERHRE - ZTHFAEFPKREEZNLD
RERERERETERRXZHE S HEXES
FIE2 R SEARFT -

2021 &£ 8 A 31 HEEBMAREEBE A ERERE
Mo Bt EEBBBAMET RIEFRENRELEB
LT 2045 FEIRERBHMAEIZ - 811990 F
AL - EEAHERETEFTE 2030 E R 65% > 2040
FiRL88% c EHMANBE Rt ERERTSEHBOE
FHVRREAE o

BEREFEERRBEHRRINERE - B 2022 FiE > R&
ZEERZEEEMERE—MNEERS - IREE
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Chung Hwa Pulp Corp., the Innovator and Inheritor of Bio-based Cellulosic
Materials.

Founded in 1968, CHP is the one and only enterprise in Taiwan's paper industry with the island's most
comprehensive, integrated line of forestry, pulp, and paper mills. Our products have been certified by FSCTM
and PEFCTM. We are specialized in designing and producing various kinds of pulp, functional papers,
and sustainable materials, with the production and sales of pulp, cardboard, printing paper, and specialty
papers, as well as value-added products for food safety, health care, textiles, and computer, communication,
and consumer electronics.

CHP integrates new applications of paper and pulp into everyday activities, aiming to create a new era
of papermaking industry for vertical integration, greenness, and eco-friendliness, continuing to maximize
material utilization rate, combine new technology with traditional techniques, diversify product portfolios,
rehabilitate the ecosystem, and improve environmental education, etc., to realize our vision of sustainability.
We cherish every resource and strive toward the goal of "zero waste and zero emissions” for a circular
economy and a sustainable life.

YouTube
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This publication is sponsored

CircuWell by Chung Hwa Pulp Corp. (CHP).
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Total Recyclable Food Packaging Solutions
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Precisely Right.




