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In the prehistoric ages, mythology was the first way human beings started to explain the world.

When humans were still in an innocent state of scientific ignorance, Nature already had many violent storms of 

winds, snow, thunder and lightning that far exceeded human scale. Mankind relied on myths, prophecies, and 

superstitions to settle down to live, to cope and to develop, so as not to be frightened by these enormous, powerful 

forces of Nature.

With the gradual development of civilization, the world slowly ushered in various stages of enlightenment. 

Human rationality gradually opened up. But mankind was still constantly searching for what the best state of the 

world should be. From the philosophers of ancient Greece, Newton, Galileo, Leibniz and Adam Smith 

in the Enlightenment Age, to Einstein's theory of relativity E=MC2 used to explain the universe, many phenomena 

in this world could basically be explained by mathematics, formulas and logic. Human beings used scientific 

knowledge to observe, to structure, and to reveal the essence of Earth and ourselves.

When human beings rapidly expanded civilization, it also rapidly caused drastic changes in the entire natural 

environment. This was especially true after the Industrial Revolution which essentially based development on 

carbon as our main energy source. This was demonstrated by the speed at which extreme weather events and the 

speed at which species disappeared, which normally would have taken tens of millions of years of natural 

evolution. Through technological advances, we have accelerated these changes in a mere 100 years.

In our world, carbon has always been the most important foundation of life. It is also the source of rapid changes 

in the ecological environment today. It is the fourth most abundant element in the universe and the basic building 

block for almost all life forms on the Earth. Human beings can even use carbon to date the geological and paleon-

tological history of tens of millions of years ago. Through this, we were able to conclude that the carbon footprint 

of human beings over the past one hundred years had increased exponentially. The process of extracting 

hydrocarbons that were originally sealed in Nature and converting carbon into energy through combustion is the 

largest contributor to climate disaster today.

Unlike many other things today, carbon has not been domesticated by humans. It has no borders, no constraints, 

turns into hot air, and stirs up the sea that cannot be cooled. It is creating innumerable occurrences of natural 

disasters.

In the past, human beings shaped the explanation of the world through mythology, but now through science, 

human beings must understand our planet and the need to stabilize and rectify the world. The 

keyword is carbon.

Indeed, the Carbon Genie has been released from Nature's magic lamp. In the process of the 

development of human civilization, the Carbon Genie granted our wishes, and even allowed 

modern society to live a life of excessive waste of natural resources. But now, the power of the 

Genie has become so ubiquitous, that it has reached the point where it is squeezing our 

existence. We must use our final wish to put the Carbon Genie back into Nature’s Lamp.

Only by relying on the industrial system, and on the limited ability of all companies, can we 

concentrate on using our technology and change our way of life to help the world to domesti-

cate the Carbon Genie as much as possible. The problem is that at the same time, in other 

corners of the world, there is much political wrestling or man-made inertia, which still keeps 

releasing new Carbon Genies.

What is more important for carbon reduction? 

To use less carbon? 

Try to find methods of returning carbon to the earth? 

Actually, the answer is both, and as fast as possible!

“Carbon, the Genie from Nature’s Magical Lamp”
Carbon is the basis of how humans need to re-understand our world.

“Carbon governance is an urgent task for all human beings to undertake.“
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Carbon governance and carbon domestication are already the most important elements of the governance of the 

Earth. I believe that every industry that intends to reduce carbon will have a question: Will the work of the corporate 

world in the next 30 years only be as absurd and futile as Sisyphus, who, according to Greek mythology, kept 

pushing stones uphill, while the rock would always roll back down due to his powerlessness, forcing him to begin 

all over again?

Even now, I believe that people, companies, countries and the European Union that govern the Earth can play a role 

like Atlas: to squarely shoulder the responsibility of the Earth because it is clearly our responsibility to human 

society.

How difficult it will be to carry the earth on our shoulders? Human beings don’t have Atlas to help us. We must be 

our own Atlas! We, the eight billion people on Earth, must carry the weight of the world on our own backs for the 

sake of the future.

Counting down from now, we are in a race against time to reach the 2050 net-zero carbon emission limit agreed 

to in the Paris Agreement. In the past 30 years, we have not moved forward very much, as there are still many 

dominant negative forces.

Let us use the next 30 years to extend life of Earth for another 4.6 billion years! Today, human beings are faced 

with the undomesticated carbon, which is causing extreme environmental disasters. In addition, the world has 

experienced three years of epidemics, and economic activities are slowly recovering. There is also unprovoked 

war. As long as a war lasts for one day, it is equivalent to a country's carbon emissions for one year. How much 

effort is needed to reverse that?

In particular, industries around the world are still transitioning from their past carbon-based business 

models, and the development of renewable energies is just beginning. We are at a stage where it is 

necessary to continue to invest much time and resources. This requires global cooperation and careful 

coordination.

So, how do we change to a productive economy that will satisfy global needs for economic growth without 

greenhouse gas emissions? It’s the multi-trillion dollar question. Building a system of low-carbon energy and 

economy is a major infrastructure problem. The challenge is no longer to simply understand or be persuaded by 

science and facts. The challenge is to inspire action and face sacrifices. It will require commitment, dedication, 

compassion, and empathy for others. We have to find a way to care about future generations, and the millions of 

people who are already personally affected.

Companies are conducting a comprehensive report and calculation of carbon footprints, and 

reducing carbon emissions through alternative raw materials and renewable energy. Is it 

enough? At the same time, the International Conservation Association states that one species 

goes extinct every minute on Earth. Statistics from the International Energy Agency also 

indicate that the world will reduce carbon emissions by 550 million tons through renewable 

energy in 2022. At the same time, a war that has lasted for a year may directly and indirectly 

cause more than 100 million tons of carbon emissions.

All these international organizations and corporations, working hard for the environment, 

deserve to have a 30-year period of no wars and dedicated cooperation, so that they can reduce 

carbon emissions undisturbed.

The situation of enterprises and organizations engaged in carbon reduction work all over the 

world is similar, and it is bound to be difficult. It is like sailing in the vast ocean, without front, 

back, left, right or any previous experience, and no directional indicators. Our only direction is to 

look up to the North Star that guides us. It must be in the heart of every one of us to care for 

each other.

The legendary Holy Grail has never been lost. When the world gives us a moment of calm, we 

will be closer to the possibility and hope of a Holy Grail that carries eternal life energy, enough 

to heal the environment of Earth.

Our mission is to ensure that future generations can have a good standard of living, and that 

their natural environment is not being jeopardized.

In conclusion, we must put the Carbon Genie back into the Lamp. The implementation of a 

CBAM cross-border greenhouse tax can contribute to reducing global greenhouse emissions, 

by leveling the playing field in global trade, promoting clean energy, and holding polluters 

accountable.

“This is a race against time.”

TCC Chairman
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Climate change is an issue that all human beings need to 
face together. The Global Risks Report issued by the World 
Economic Forum (WEF) indicates that climate action 
failure has been ranked as the number one1-2 risk among 
the top ten long-term risks for two consecutive years. 
This means that corporations must take faster action in 
tuning their response to climate changes to effectively 
address the imminent challenges. As a member of the 
global industrial community, TCC has clearly declared 
that it will achieve delivery of carbon neutral concrete in 
2050. Driven by the three core businesses, i.e., low-carbon 
building materials, resource recycling and green energy, 
and guided by Science Based Targets (SBT), TCC conducts 
seven carbon reduction strategies, including equipment 
and process enhancements, power generation by waste 
heat recovery, alternative raw materials, alternative fuel, re-
newable energy, energy storage, power cells and charging 
service, carbon negative technologies of carbon capture 
and carbon sink. TCC is devoted to reducing emissions of 
carbon dioxide and enhancing energy efficiency.
In response to the high uncertainty of climate change, TCC 
re-identified major climate risks and opportunities in 2022, 
and refined the climate scenario analysis of carbon price, 
emission control, and extreme climate events. TCC not 
only updated the financial impact due to carbon price and 
emission control with the latest scenario data published 
by the international reports of science and technology, 
but also assessed the risks of each operational plant 
brought by flood, drought, typhoon, and high temperature 
to monitor the climate change and market dynamics in the 

external environment and consider the overall operational 
strategy planning more comprehensively. 
On the other hand, TCC focused on the new energy busi-
ness. We have learned that pollution and greenhouse gas 
emissions generated by human in the process of energy 
generation and utilization lead to extreme climate change, 
which results in threats to human survival, the death of 
massive creatures, and the ecological damage. If human 
beings want to develop their civilization sustainably, they 
must create various methods to generate renewable 
energy and make proper storage to use the energy more 
effectively. Therefore, the new energy business is one of 
the main future directions of the TCC Group.
Facing extreme climate, TCC works hard to construct 
future development. We respond to Nature with practical 
actions. Based on the concept of serving for life, we 
comply with the corporation’s sustainable living principles 
which are closely connected with life, and look forward to 
sharing co-prosperity and mutual benefit with the society.

GCCA Included Application of TCC’s Energy Storage Cabinet

Expanding Application Fields of
UHPC  Low-Carbon Products

01 Comprehensive Commitment to Climate

For climate issues, TCC continues its communication and interaction with associations. For example, TCC 
participates in the Global Cement and Concrete Association’s (GCCA) discussion on the cement industry’s 
roadmap to carbon neutral and R&D of low-carbon products. It also communicates with public sector regarding 
the applicable laws and regulations. In response to global trends, TCC proactively participates in initiatives 
concerning biodiversity, which is closely related to the climate change, and speaks out on the biodiversity issue 
together with industry peers.

In 2022, TCC, as a member of Global Cement and Concrete Association 
(GCCA), participated in over 36 seminars and video conferences, engaged 
in discussions and amendments to 2050 
roadmap for the cement industry, and drew up 
the guidelines for SBT cement 1.5°C net-zero 
emissions roadmap. In the report of “2050 Net 
Zero Roadmap – One Year On” issued by GCCA 
recently, TCC’s self-formulated Ultra-High Perfor-
mance Concrete (UHPC) was disclosed as a 
practical example of low-carbon transformation 
for carbon reduction.

TCC formulated UHPC, a sustainable low-carbon building 
material. The low-carbon and fireproof energy storage 
cabinet made of UHPC has passed the CNS 12514-1/-8 
two-hour fireproof certification. TCC took the initiative 
to communicate with the National Fire Agency to amend 
the guidelines for outdoor energy storage firefighting. It 
also collaborated with fire stations to conduct fire drills 
for energy system and established an industrial (Standard 
Operating Procedures, SOP) textbook for fire emergency. 
Additionally, TCC promoted the regulations for installation 
of indoor energy storage system with industrial and 
academic peers to expand the application fields of energy 
storage cabinets.

First Manufacturing Company
Participating in TNFD Pilot
Program in Taiwan

In 2022, TCC participated in the Taskforce on 
Nature-related Financial Disclosures (TNFD) 
Pilot Program of the United Nations. TCC is first 
manufacturing company to join this plan in Taiwan. 
During the period of COP15, in response to nature 
conservation, TCC signed the Business for Nature 
and joined the Taiwan Nature Positive Initiative, 
committing to more proactive actions for nature 
and biodiversity conservation

Communication with National Fire Agency 
Regarding Regulations for Energy Storage 
Cabinets

Introducing TCC’s Carbon Reduction Achievement

Commitment to Co-Prosperity and 
Mutual Benefit with Nature
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￭2023 S&P Global Sustainability 
Yearbook Member Top 10%

FEB

TCC's 2050 Net-Zero Transformation Roadmap

02 TCC’s Climate Chronicles/Key Performance

03 Speeding up Net-Zero Transformation

Since TCC announced the Group’s seven carbon reduction strategies in 2021, it has structured the transformation 
roadmap from a quantitative viewpoint and traced it with AI carbon management platform to continue monitoring 
the implementation of carbon reduction and provide optimized action. TCC has incorporated multi-dimensional 
resources to move forward to the net-zero target by 2050.

￭2022 CDP Carbon Disclosure Question-
naire Rating A-, Water Disclosure 
Questionnaire Management Rating B

￭MSCI ESG Rating A (upgraded for four 
consecutive years from 2019 - 2022)

￭2022 S&P Global CSA TOP 5 Global 
Building Materials Industry

￭NHOA.TCC launched the “Energy Helper 
TCC Corporation Green Energy Trading 
Platform” to enter the green energy 
trading market. 

 

￭CDP Carbon Disclosure Questionnaire 
Supplier Engagement Rating (SER) 
Supplier Engagement Leader “A”

￭Sustainalytics, an ESG rating institution, 
ESG Industry Top-Rated Company in 
Building Materials Industry

￭Founding partner of BCSD Nature 
Positive Initiative

￭Member of TNFD Pilot Program

￭First issuance of TCFD Report on 
Climate-Related Financial 
Disclosures, receiving BSI Level 
5+ the highest rating

￭EP 100 Member, committing to 
50% energy productivity 
improvement by 2040 compared 
with that of 2016

￭COP15 Business for Nature Make it 
Mandatory signed

￭2023 TCSA Taiwan Biodiversity Gold 
Award in the profit-seeking 
enterprise sector category

￭ International Ratings ￭ Initiatives and Recognitions 

￭ Low-Carbon Products/Energy Services

Note: Energy storage regulating grids can reduce the load of coal-fired power plant units and use diesel generators; extend equipment service life; and reduce overall carbon 
emissions. According to ENERGIES, take the scenario of Italy for 2030 for example, when the annual power supply from energy storage system reaches 10,000 GWh, the 
carbon footprints of electricity will be reduced by 53%.

Energy Storage,
Power Cells, 
and Cvharging Services
Carbon Negative Technolo-
gies Carbon Capture, and 
Carbon Sink

15%

Renewable
Energy 15%

Equipment & Process 
Enhancements
Power Generation by 
Waste Heat Recovery
Alternative Raw
Materials
Alternative Fuels

Equipment & Process 
Enhancements
Power Generation by 
Waste Heat Recovery
Alternative Raw Materials
Alternative Fuels

Renewable Energy Energy Storage,
Power Cells,
and Charging Services

Carbon Negative 
Technologies
Carbon Capture,
and Carbon Sink

60%
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￭NHOA.TCC launched the world’s first 
charging station with UHPC energy 
storage cabinet used: TCC Tainan 
Yawan Station

￭E-One Moli Energy Corp. under TCC 
got involved in electric vertical 
take-off and landing (eVTOL) aircraft 
with lithium ternary batteries 
entering the market of electric air 
transportation

JUL

FEB

2023

￭Atlante, under NHOA.TCC, sponsored 
by the EU Fund, plans to build 215 
green energy-only charging stations in 
Europe.

SEP

2022
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Energy Storage, Power Cells, and Charging 
Services｜The energy storage system is the 
key to stabilizing green energy and regulating 
the grids in the energy transformation process. 
TCC developed the green energy, charging, and 
energy storage integrated charging products, 
and strengthened the Energy Management 
System(EMS), regulating the grids with energy 
storage to lower the load 
of coal-fired units and the 
use of diesel generators. 
This may extend the 
equipment’s lifespan to 
reduce the overall carbon 
emissions.

Carbon-Negative Technologies - Carbon Capture 
and Carbon Sink｜TCC has been working with 
ITRI since 2011 to make an upfront investment 
in the research of calcium-looping CO2 capture 
technology and the application of Haematococcus 
Pluvialis. With its experience in cement production, 
TCC has continued the carbon capture program, 
including planning the technology of the cement 

TCC promoted the sustainability blueprint for its three core businesses, i.e., low-carbon building materials, resource recycling, 
and green energy, and set seven carbon reduction strategies according to the Science Based Targets (SBT). In response to the 
climate risks and opportunities faced in the process of carbon reduction, TCC developed six climate actions (please refer to 2 
Climate Actions for more information) and continued managing relevant indicators and non-financial performance indicators to 
mitigate potential impacts on operations and finance.

Equipment and Process Enhancements｜As 
the first EP100 member among Taiwan's large 
manufacturing enterprises, TCC commits to a 
50% energy productivity improvement by 2040 
compared with that of 2016. TCC will continue 
to optimize its production process to improve 
energy use efficiency and reduce greenhouse 
gas emissions.

Power Generation by Waste Heat Recovery｜All TCC’s cement plants are 
equipped with power generation by waste heat recovery systems. To 
improve power generation efficiency and put SBT scientific carbon reduc-
tion plan into practice, TCC planned to invest in equipment modification, 
increasing the portion of power generated by waste heat recovery systems 
and reducing externally purchased electricity by 20-30%.

Alternative Raw Materials｜Introducing an international class Co-pro-
cessing, TCC forms the ecosphere of circular economy with companies 
like semiconductor fabs, steel factories, water treatment facilities, and 
public work companies. Exploiting its core advantages, TCC assists 
these companies to treat industrial wastes, turning wastes to resources, 
and reusing them as alternative raw materials for cement production to 
reduce carbon emissions. Ratio of alternative raw materials for cement 
increased to 23% in 2022.

Alternative Fuels｜TCC has proactively developed alternative fuels that 
have a lower carbon content percentage or have heating value, including 
biofuel from agricultural residual materials like woodchips, waste woods, 
and rice husks, and Solid Recovered Fuel (SRF) from waste tires, waste 
textiles, and waste rubber products. They are used in the production 
process according to their characteristics to reduce the amount of coal 
used in the production process of cement. The thermal substitution rate 
of alternative fuel in Taiwan was 4%.

Renewable Energy｜In response to greenhouse 
gas reduction and in accordance with SBT, TCC 
moves forward in both ways of self-consumption 
and self-development. Self-consumption includes 
cement plants, mines, RMC plants, and the 
Operation Headquarters. TCC comprehensively 
strengthened the roof structures and installed 
solar power panels to fulfill the renewable 
energy installation of 10% chartered capacity. As for self-development, 
TCC seeks the clean sources in Taiwan, including the power generation 
of the combined use of solar and onshore wind energy, fishery and 
electricity symbiosis, geothermal and ocean thermal energy conversion, 
all for the supply and fulfillment of companies’ green power needs.

TCC’s Carbon Reduction Strategies
In response to the demands for low-carbon energy, TCC proactively develops the green energy industry, investing in energy 
creation, energy storage, energy transmission, energy supply, and energy solution. From high-end battery cell products and 
charging services to development, construction, operation, and sales of green energy, TCC develops an all-round new energy 
business and is devoted to building a low-carbon life with new energy.

Building All-round Low-carbon Cities with New Energies

calcining process from oxygen-enriched combus-
tion to oxy-fuel combustion to capture CO2 and 
carrying out the scale-up experimental operation 
based on it to reduce carbon emissions in the 
production process. On the other hand, TCC has 
conducted R&D on the air-enriched combustion 
technology to improve carbon capture efficiency 
and reduce carbon and fuel at the same time. 
As for natural carbon sink, in addition to mine 
ecological restoration, TCC has also launched 
the “Ho-Ping Ark Ecological Program” to conduct 
long-term data monitoring of local soil and 
biodiversity.

Developing diverse renewable energy
TCC has invested in diverse renewable energy such as solar power, wind power, 

fishery and electricity symbiosis project, geothermal and ocean thermal energy 
conversion. TCC has developed the grid-connected power generation since 2018. TCC 
focuses currently on the development of solar power. It established Taiwan’s first wind-so-
lar hybrid plant in 2019 and Taiwan’s first fishery and electricity symbiosis project site that 
was fully connected to the grid in Chiayi in October 2022, and TCC’s Vakangan geothermal 
energy conversion project site in Taitung is under construction. For the development of 
renewable energy, TCC Group shall endeavor to explore diverse possibilities, and invest in 
the development of Taiwan's unique marine energy.

Investing in smart energy storage business
In 2021, TCC acquired a European energy storage company and renamed it as 

NHOA. Combining European experience, NHOA.TCC provides a range of serves, from 
green energy, energy storage equipment, energy management systems (EMS), charging 
solutions, to integrated services for smart microgrids. It is proactively seeking solutions 
for the intermittency of renewable energy to make its application more stable and 
effective in Taiwan.

Energy Storage

Energy Creation

Developing high-power cells
TCC focuses on the development of high-power cells. Its battery cell products 

concentrate on the high-power demand. Its application covers emerging markets of 
air vehicles, high-end electric supercars, racing motorcycles, and micro-vehicles. It 
provides lithium batteries with safety and high power output in specific markets.

Energy Transmission

Low-carbon lifestyle with energy storage integrated charging products
CC has expanded into the electric vehicle charging markets in Taiwan, Europe, 

and America, providing DC compound charging stations that are integrated with 
energy storage or green energy. The supply of mains electricity, green energy, and 
charging services is regulated via the energy management system (EMS), which 
allows TCC to develop low-carbon charging solutions.

Energy Supply

Supporting enterprise to obtain green energy
Energy Helper TCC Corporation launched the “Green Energy Trading Platform” 

in November 2022 to establish one-stop energy management services. It is combined 
with TCC’s diversified types of renewable energy and provides priority access to 
renewable energy for small and medium-sized enterprises and electricity users with 
small demands in Taiwan.

Energy Solution

�

�

�

�

�
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4.1.1.2.2_Meeting Frequency and Roles in Climate Issues of Each Unit 
Under Climate Governance Structure

Corporate Sustainable 
Development Committee

Board of Directors

4.1.1.2.1_Climate Governance and Management Structure

task forces, including “Corporate Integrity and Risk Management,” “Eco-Manufacturing,” “Sustainable Environment and 
Products,” “Employee Care,” and “Social Care.” In response to the international trends, additional task forces were estab-
lished for “Financial TCFD,” “Information Security,” and “Sustainable Supply Chain.” The task forces are composed of 
first-level executives and senior staff from each relevant department and responsible for relevant businesses according 
to the functions of each department. The Corporate Sustainable Development Working Group monitors the implementa-
tion and future planning of climate issues and other sustainability aspects every year through meetings and written com-
munication. It also optimizes strategies and puts them into practice. All of these will be reported to the Corporate 
Sustainable Development Committee by the Chief of Sustainability.
Under the Risk Management Executive Committee, a Risk Management Working Group is set up, with first-level execu-
tives from relevant departments as representatives, to identify risks in the seven major aspects of operations, finance, 
legal compliance, human resources, national security, information security, and ESG according to the functions of each 
department. They also discuss and formulate strategies by written communication every year, and implement them into 
practice. All of these will be reported to the Corporate Sustainable Development Committee by the first-level executives 
of each department.

(4.1) Climate Governance

4.1.1_Governance and Management‘s Structure and Responsibility
4.1.1.1_Board of Directors’ Climate Governance Structure

4.1.1.2_Management’ s Climate Issue 
Management Structure

Under the Corporate Sustainable Development Commit-
tee of TCC's Board of Directors, the Corporate Sustain-
able Development Working Group consists of functional 

The Board of Directors is TCC's highest decision-making 
body for climate issues, providing instructions and over-
sight regarding the status of the Company’ s response to 
climate risks. In 2018, TCC’ s Board of Directors estab-
lished the Corporate Sustainable Development Commit-
tee, which is responsible for approval and oversight 
regarding the promotion of TCC’ s sustainable develop-
ment, including climate governance and low carbon 
issues. It shall hold meetings at least twice a year and 
report to the Board of Directors. Through the contents 
reported by the Corporate Sustainable Development Com-
mittee, the Board of Directors is able to confirm the Com-
pany’ s sustainable development and ESG management 
measures, monitor and track the implementation of 
TCC’ s sustainable development and the achievement of 
performance targets. In 2022, in order to further incorpo-
rate the Group’ s resources to promote the sustainability 
project effectively, TCC established the Office of Respon-
sibility and Sustainability, which is responsible for 
cross-department communication and negotiation and 
provides suggestions for improvement.
In order to strengthen risk management, TCC's Board of Direc-
tors resolved in May 2020 to establish a "Risk Management 
Executive Committee" with the President as the highest man-
agement level responsible for climate related issues. The Risk 
Management Executive Committee identifies and manages 
corporate operational risks, including emerging physical and 
transition risk brought by climate change, and guides the 
planning of relevant responding measures. The Risk Manage-

ment Executive Committee shall, at least once a year, report 
to the Board of Directors regarding the implementation and 
risk control. The Committee also monitors and traces the 
management’ s implementation of risk management. In 2023, 
TCC established the climate-related key performance indica-
tors and targets, which were approved by the Board of Direc-
tors. The Risk Management Executive Committee will regular-
ly report the status of achievement to the Board of Directors 
in the future.

04 Task Force on Climate Related 
Financial Disclosures

Sustainable Development 
Working Group

Risk Management 
Committee

Risk Management 
Working Group

Attendance of 
members of the Board 
of Directors and 
functional committees: 
100% attendance in 
2022.
(including attendance 
by proxy)

Climate-related 
courses taken by the 
Board of Directors: 
86.5 hours of courses 
related to climate 
governance and 
sustainable develop-
ment in 2022.

Unit Convener Other Members Meeting Times in 2022 Roles in Climate Issues

Board of 
Directors

Chairman 
An-Ping 
Chang

Composed of 
14 members, 9 
members are juristic 
person Director 
representatives, and 
the other 5 members 
are Independent 
Directors.

8 Times TCC’s highest decision-making unit 
monitoring climate change-related 
issues.

Corporate 
Sustainable 
Development 
Committee

Chairman 
An-Ping 
Chang

Composed of 
2 members, 
Independent Director 
Victor Wang and 
President Roman 
Cheng.

2 Times Oversee a series of sustainable 
development strategies and 
implementation plans drawn up under 
the Company's climate commitment, 
and approve the relevant targets and 
goals proposed by the executive team 
of the Sustainability Management 
Committee, track their implementation 
and review their effectiveness.
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4.1.2.1_Oversight and Results of Implementation Regarding Climate Issues of Each 
Unit Under Climate Governance Structure

Board of Directors’ Oversight Over Sustainability and Promotion Results of Climate Change Project

▪ Sustainable development pathway of FSC: The 
scope and schedule of GHG inventory for TCC and 
our 147 Subsidiaries

▪ Scientific carbon reduction and management: Renew 
SBT in 2024 and promote internal carbon trading

▪ Low-carbon and green products: TCC’s cement has 
obtained the carbon reduction label from EPA. 
Furthermore, we are planning to apply for carbon 
labeling for our main concrete products, develop 
UHPC, and develop UHPC energy storage containers.

Contents of the 2022 Review Meeting of the Committees

Corporate Sustainable Development Committee
▪ Promotion of sustainability projects from 2021 to 

2022.
▪ The scope and schedule of GHG inventory for 

TCC Group.
Risk Management Working Group
▪ Annual update of the Company's seven major risk 

aspect identification matrices.
▪ Risk control report by each functional unit, including 

the following climate risk issues:
▪ Report on carbon pricing and alternative raw mate-

rials and fuel price changing risk
▪ Report on water resources risk management of 

RMC plants

Results of implementation by the Working Group in 2022

Corporate Sustainable Development Working Group
▪ Carbon emissions intensity of cement plants 

reduced by 5.40%, 0.8033 metric tons of CO2e per 
metric tons of cementitious materials (base year 
2016, scope 1 and 2).

▪ Water usage intensity of cement plants reduced by 
38.54%, 0.00029 million liters per metric tons of 
cementitious materials.

▪ Carbon emissions intensity of RMC plants reduced 
by 8.88%, 8,346.6292 metric tons of CO2e per 
metric tons (base year 2020, scope 1 and 2).

▪ The cement plants joined EP100, and its energy 
productivity increased by 59.6%.

▪ The benefit from power generated from waste 
heat of cement pants increased by 45.48% 
(compared with 2018).

▪ Self-consumption ratio of renewable energy generated 
by itself increased by 10% (base year 2021)

▪ Cement alternative resources recycled per metric ton 
reached 24.27%, with a total of 135,573 metric tons of 
carbon reduced.

▪ Assisted the industry in the treatment of nearly 1.101 
million metric tons of waste, which is equivalent to 5.3% 
of total industrial waste in Taiwan.

▪ Installed capacity: Taiwan 656.1MWh, Global >1GWh 
(cumulatively as of 2023)

Risk Management Working Group
▪ Annual update of risk identification matrix for seven 

major aspects: operations, finance, national security, 
legal compliance, ESG, personnel and information 
security.

▪ Sustainable initiatives: TCC is the first large-scale 
manufacturing company in Taiwan to become a 
member of the EP100 initiative. Since March 2022, 
we have initiated the operation of next-generation 
charging stations and simultaneously launched the 
EARTH HELPER initiative.

▪ Sustainable trends assessment: Follow international 
trends to plan for TCC’s future, such as EV100+ initiatives 
and TNFD structure.

Unit Convener Other Members Meeting Times in 2022 Roles in Climate Issues

Risk 
Management 
Executive 
Committee

Independent 
Director 
Sherry S. L. 
Lin

Composed of 
2 members, 
Independent Director 
Victor Wang and 
Independent Director 
Lynette Ling-Tai Chou

1 Time Identify and manage of the Company’s 
climate risk controls and improvement 
mechanisms. Receive climate risk 
issues reported by the manager of 
each department in working groups, 
including identification of climate 
risks and opportunities, examination 
of climate risk control strategies, 
climate scenario analysis, and the 
establishment and achievement of 
climate-related key performance 
indicators and targets.

Corporate 
Sustainable 
Development 
Working 
Group

Chief of 
Sustainability

First-level executives 
from 11 departments, 
including Engineering 
Department, 
Human Resources 
Department, Business 
Department, Finance 
Department, Materials 
Department, 
General Affairs 
Department, Low-
Carbon R&D Center, 
Legal Office, Internal 
Audit Office, Board 
Secretary Office, and 
Sustainability Office.

17 times Responsible for the implementation of 
sustainability-related projects.

Risk 
Management 
Working 
Group

Chief 
Financial 
Officer

First-level executives 
from 10 departments, 
including the 
Sustainability Office, 
Finance Department, 
Engineering 
Department, Legal 
Office, Business 
Department, Low-
Carbon R&D Center, 
Information Security 
Management 
Committee, 
Human Resources 
Department, Materials 
Department, and 
Board Secretary 
Office.

1 time Responsible for assessment and 
analysis of climate-related risks 
and opportunities, as well as the 
implementation of climate-related 
strategies and actions.

4.1.2_Results of Oversight on Climate-Related Issues

TCC also takes concrete actions to implement of sustainable development and climate change adaptation. The Board of Directors reports 
annually on risk management and corporate sustainable development through the Risk Management Executive Committee and the 
Corporate Sustainable Development Committee to monitor and track the implementation of climate risk management and the achievement 
of performance targets.
The Corporate Sustainable Development Committee formulated the execution strategies and targets in accordance with the Sustainable 
Development Pathway of the Financial Supervisory Commission (FSC) in 2022. Also, the Committee defined the scope, timetable, and 
targets of greenhouse gas inventory for the TCC Group, which were submitted to the Board of Directors for presentation and adoption. In 
order to further implement the Risk Management Executive Committee’s oversight over the Company’s climate risks and opportunities, TCC 
submitted the establishment of climate-related performance indicators and targets to the Board of Directors in 2023. The achievement of 
each indicator and target will be reported to the Board of Directors on a regular basis in the future.

As for each climate-related issue, TCC engages in cross-department communication and negotiation on a regular basis. The participating 
departments include Engineering Department, Finance Department, Business Department, Materials Department, Low-Carbon R&D Center, 
Human Resources Department, cement plants, and RMC plants. Meetings are held at least biweekly or monthly to trace the implementation 
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of emission reduction actions and climate strategies. In order to have a timely grasp of progress on climate issues, the Chairman held 
irregular meetings with the president and vice presidents of functional units to monitor the climate issues.

4.1.2.2_ESG Performance-Linked Remuneration Policies

To implement and enforce ESG, TCC continues to track the mid- and long-term goals of its sustainability strategy and the performance of 
various non-financial indicators, which are subsequently incorporated into the performance evaluation system tied to the remuneration of 
senior executives. TCC also includes the performance results of the aspects of corporate governance, green finance, social care, and 
sustainable environment in the personal performance evaluation of the President. The Remuneration Committee reviews the contribution 
to the Company's operation and the reasonableness of the remuneration before resolution by the Board of Directors. In addition, TCC also 
links the internal carbon reduction target achievement rate of each plant to the performance evaluation and salary incentive of each respec-
tive plant’s manager. For details, please refer to 4.4.2 Carbon Reduction Targets for Each Plant Linked to the Performance-Based Remuner-
ation System Note 1: The financial impact materiality threshold adopts five levels to indicate TCC's risk tolerance capabilities: very high, high, medium, low, and very low. The financial materiality threshold is

determined based on the impact on assets/revenue/costs to the average consolidated pre-tax net income over the past 3 years: >15%, 10%~15%, 5%~10%, 0.1%~5%, ≤0.1%.

4.2.1.1_Climate Risks and Opportunities Management Procedures

Risk and Opportunity Identification

Update the relevant climate issues according to the 
requirements of previous risk identification, internation-
al scientific and technical reports and publications, and 
trends of applicable laws and industries of the place 
where it operates.

| Execution Results |
13 key risks and 8 derived opportunities were selected 
pursuant to the TCFD’s categories for TCC in 2022.

Risk and Opportunity Assessment

▪ Call cross-departmental workshops to probe into 
the actual impact of each risk/opportunity on TCC, 
the time of occurrence, the sources, and the possi-
ble financial impacts Note 1.

▪ Analyze the assessment questionnaire, refer to the 
perspectives of external experts and senior officers, 
and identify key risks/opportunities.

▪ Analyze the results of questionnaire, refer to the 
perspectives of external experts and senior officers, 
and identify key risks and opportunities.

| Execution Results |
16 internal assessment questionnaires were 
distributed. 11 key risks and 7 derivative 
opportunities were identified.

Link climate policies, operation production, prod-
uct service, and external communication to the 
existing strategies related to climate mitigation 
and adaptation. Formulate six climate actions and 
implement accordingly.

| Execution Results | Six climate actions.

(4.2) Risks and Opportunities

4.2.1_Climate Risks and Opportunities Identification and Assessment

In response to the rapid changes in policies and markets and the high uncertainty of climate change, TCC identifies and assesses climate 
risks to control and estimate possible impacts on TCC, and formulates six climate actions in response proactively. The Board of Directors is 
TCC’s highest decision-making unit for risk management, responsible for the review and approval of TCC’s risk management policies and the 
oversight of the risk management operation. As for the risk issues, we conduct the risk identification and analysis of seven aspects, i.e., 
operations, finance, national security, legal compliance, ESG, personnel, and information security, according to the scope of business. The 
risk of climate change has been incorporated into TCC’s procedures for overall risk management.
TCC assesses climate risks and opportunities based on the TCFD framework once every two years. The assessment scope covers TCC’s 
cement business (including concrete) in Taiwan and Mainland China, considering that the carbon emissions of the TCC Group concentrate 
in the cement business, and that the revenue from abovementioned regions accounts for 68% of the Group’s total revenue for 2022. Transfor-
mation risks, physical risks, and relevant opportunities derived from them are identified by the senior officers of each department of TCC and 
external consultants, based on the external changes and trends of policies/laws, markets, and climate disasters, as well as the strategic 
direction of internal operations. 

Response Measures and Adaptation

As for the six climate actions in response to the 
climate risks and opportunities, review the achieve-
ment status of respective climate actions through 
regular meetings and monitor the carbon reduction 
amount of each plant through the carbon reduction 
management platform. The Risk Management Execu-
tive Committee submits risk control reports to the 
Board of Directors.

| Execution Results |
Management indicators and each non-financial 
performance indicators of the six climate actions. 

Oversight and Follow-up

Meeting
Name

Participating
Departments

Discussion Items Major resolutions in 2022 Meeting 
Frequency

Interdepart-
mental 
Monthly 
Meeting

■ ■

■

Times /
Month

Biweekly 
Meeting 
on 
Environ-
mental 
Protection

■

■

■Alternative raw materials and fuel market analysis, 
as well as alternative raw materials, reducing slag 
and calcium fluoride sludge, acceptance criteria and 
pricing

Matters regarding the development of material 
ration of UHPC for 3D printing

Matters regarding the design, the installation, and the 
materials of UHPC energy storage cabinet

Investment in the establishment of solar power 
plants in TCC’s Mainland China Plants

Investment in the technical transformation of 
coolers in TCC’s Mainland China Plants for capacity 
enhancement and consumption reduction.

Investment in the establishment of waste texture 
shredding systems in TCC’s Mainland China Plants

Investment in the establishment of alternative fuel 
drying and transportation systems in TCC’s 
Mainland China Plants

Investment in the technical transformation of 
cement mills in TCC’s Mainland China Plants for 
capacity enhancement and consumption reduction

Examination and development of technological 
transformation of Taiwan Plants’ oxygen-enriched 
combustion.

■

■

Times /
2 Weeks

SBT Meeting ■Cement plants carbon 
emission intensity tracking 
and analysis

Cement plants carbon 
reduction project 
implementation progress 
tracking

Tracking the use of 
alternative raw materials 
and fuel in cement plants

Planning of alternative 
fuel intake, storage and 
feeding process

■

■

■

■

■

■

■

■

■

Times /
2 Weeks

Senior executives 
of Engineering, 
Finance, 
Business, Human 
Resources 
Departments, 
cement plants, 
and RMC plants

Market operations, 
monthly profit and loss, 
material procurement, 
alternative raw materials 
and fuel use, carbon 
emission status

An internal management target for carbon 
emissions intensity of each cement plant was 
established in 2023 and included as part of each 
plant's quarterly bonus evaluation items

An internal management target for alternative fuel 
indicators of each cement plant was established in 
2023 and included as one of the senior plant 
managers’ bonus evaluation items

Survey on the types, 
sources and quantities of 
alternative raw materials 
and fuel, setting of 
disposal price mechanism, 
use of alternative materials 
and fuel, and construction 
of waste disposal projects

Ultra-High Performance 
Concrete (UHPC) Test 
Progress Report

Engineering 
Department, 
Low-Carbon R&D 
Center, Finance 
Department, 
Mainland China 
Cement Plant, 
Suao Plant, and 
Hoping Plant

Cement plant 
senior level and 
middle manag-
ers, Engineering 
Department 
managers, 
Low-Carbon R&D 
Center managers

1

4

2

3
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4.2.1.2_Short-, Mid- and Long-Term Climate-Related Risks and Opportunities

In light of global warming and the possible operational impact of extreme weather patterns, TCC incorporates the climate risks into overall 
risk management policies and identifies 11 key climate risks and 7 derivative opportunities in accordance with TCFD guidelines and 
industry-specific recommendations. In addition to the inventory of existing responsive strategies and adaptation measures, TCC also, 
referring to the scope and time span of the impact of risks and opportunities, incorporates them into six climate actions, namely low-carbon 
circulation, natural disaster adaptation, supply chain mutual benefit, low-carbon products, R&D innovation and new energy business, to 
expand the arrangement of transformation and strengthen the operational resilience of the company.

4.2.1.2.1_Climate Risks Matrix 4.2.1.2.2_Climate Opportunity Matrix

Transition Risks

R9    Flood(production)

R10 Changes in precipitation patterns

and extreme changes in climate 

patterns(transportation)

R11 Drought(production)

Physical Risks

Mid-term 3~5 years Long-term＞5 years

R7

R4
R1

R5

R6

R3 R8
R2

R11

R9

R10

H
igh                    Im

pacts on TCC                   Low

Short-term＜3 years

Opportunities

O4 O6
O2
O3 O7

O5

4.2.1.3_TCC’s climate actions on climate risk and opportunities

H
igh                    Im

pacts on TCC                   Low

O1

O1 Smart low-carbon production wand waste co-processing

O2 Involvement in the carbon trading market

O3 Installation of new energy projects

O4 Involvement in the electricity trading market

O5 Application of the oxygen enriched combustion and oxy-fuel 

     combustion technologies to carbon capture and reuse

O6 Securing inventors’ willingness for long-term investment

O7 Exploration of the market for low-carbon products

R1 Carbon trading/carbon fee/carbon tax for total carbon 

     emissions control

R2 Regulations and procurement of renewable energy

R3 Decommission of the coal-fired Hoping Plant

R4 Costs in the low-carbon technologies equipment and 

      management

R5 Impacts to corporate reputation

R6 Impact on the strength of supports from financial institutions 

     in investment, financing, and insurance

R7 Rising prices of raw materials and energy 

R8 Breakthrough in the advanced technology of carbon capture

     and storage(CCS)

※ Risk ◎Opportunity Financial Impact
(Including the influence arising from ※Risk and ◎Opportunity)

Climate Actions

※ Carbon trading/carbon 
fee/carbon tax for total carbon 
emissions control

◎ Involvement in the 
carbon trading 
market

※ Rising costs ◎ Increase revenue  ■Low-carbon 
cycling

 ■New energy 
business
development

※Regulations and procurement of 
renew-able energy

◎ Involvement in the 
electricity trading 
market

※ Capital expenditures
※ Rising costs

◎ Increase revenue
◎ Reduced cost

※Decommission of the coal-fired 
Hoping Plant

◎ Installation of new 
energy projects

※ Decrease revenue
※ Rising costs

◎ Increase revenue
◎ Reduced cost

 ■Low-carbon 
cycling

 

■New energy 
business
development

※ Breakthrough in the advanced 
technology of carbon capture 
and storage (CCS)

※ Capital expenditures
※ Rising costs

◎ Reduced cost  ■R&D 
Innovation

※Costs in the low-carbon 
technologies, equipment and 
management

◎ Smart low-carbon 
production and waste 
co-processing

◎ Exploration of the 
market for low-car-
bon products

※ Capital expenditures
※ Rising costs

◎ Increase revenue
◎ Reduced cost

 ■Low-carbon 
cycling

 
■Low-carbon 

Products
 ■Common 

good with 
supply chain

※Rising prices of raw materials 
and energy

※Impacts to corporate reputation ◎ Securing inventors’ 
willingness 

    for long-term 
investment

◎ Funds available
    increased

 ■Low-carbon 
cycling

 ■Climate 
adaptation

 ■Common 
good with
supply chain

 ■Low Carbon 
Products

 ■R&D Innovation

 ■New energy 
business 
development

※Impacts on the strength of 
supports from financial 
institutions in investment, 
financing, and insurance

※ Flood (production) ※ Decrease revenue

※ Rising cost

 ■Climate 
adaptation

 
■Common 

good with 
supply chain

※Changes in precipitation patterns 
and extreme changes in climate 
patterns (transportation)

※ Drought (production)

Mid-term 3~5 years Long-term＞5 yearsShort-term＜3 years

◎ Application of the 
oxygen en-riched 
combustion and 
oxy-fuel combustion 
technologies to 
carbon capture and 
reuse

※ Funds availablede-
creased
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4.2.2_Climate Scenario Analysis

Based on the Materials and Buildings Group in the Implementing the Recommendations of the Task Force on Climate-related 
Financial Disclosures, TCC conducted a scenario analysis and assessment of climate risks, namely carbon price and emission 
control, and extreme climate events:

4.2.2.1_Climate risk scenarios of carbon price and carbon emissions regulation

The directions of the GHG laws and regulations in the countries where TCC mainly operates in are analyzed. The financial impacts 
arising from the carbon price trends in three scenarios, i.e., Stated Policies Scenario (STEPS), Announced Pledges Scenario (APS), 
and Net-Zero Emissions by 2050 Scenario (NZE2050), are assessed.

4.2.2.2_Climate risk scenarios of extreme weather

The possible risks of respective operating plants brought by floods, droughts, typhoons, and heatwaves are taken into consideration 
on the basis of the geographical locations where TCC operates. The low emissions mitigation scenario (SSP1-2.6) and the extremely 
high impact emissions scenario (SSP5-8.5) are further selected for assessment of the financial impacts on TCC. After consolidating 
the results of the aforementioned scenario analysis, TCC will take the resilience strategies into considerations, and actively adjusts 
mitigation and adaptation plans in response.

Transformation Risk Scenario: Greenhouse Gas Regulation and 
Carbon Price Impact Analysis

For the cement industry with high carbon emissions, the impact of GHG emissions control 
regulations is evident. The most important cement production bases of TCC at this stage have 
been inventoried, which are located in Taiwan and Mainland China, respectively. In terms of carbon 
system planning in Taiwan, the Climate Change Response Act was passed in the third reading by 
the Legislative Yuan on January 10, 2023. The legal basis for the collection of carbon fees is 
introduced and is expected to come into force as early as 2024. The national carbon trading market 
in Mainland China has been formally established in 2021, and the cement industry has yet been 
included in the national carbon trading system. For the carbon emissions regulation of the cement 
industry in the region, a cap-and-trade system is in force via the local government of China and 
group’s strategy to control, and parts of the region using carbon trading pilot.
Through TCC’s assessment of the future changes in the yield of cementitious materials and the 
carbon emissions that meet the internal reduction targets, with the assumption of the enforcement 
of the carbon fee system in Taiwan and the inclusion of the cement industry in the national carbon 
trading system in Mainland China, combined with the three climate scenarios, i.e., STEPS, APS, and 
NZE2050, taken into account, the carbon prices analysis are as follows:

Faced with the major transition risk of “carbon trading/carbon fee/carbon tax for total carbon 
emissions control," TCC has initiated the transition as early as 2017, planning for the increase in the 
alternative raw materials and fuel, equipment and process enhancements, and ongoing research 
and development of carbon capture technology, renewable energy installation, improvement to the 
efficiency of power generation by waste heat recovery, among other mixed resilience strategies, so 
as to reduce carbon emissions generated from the cement process to increase the potential in 
operational reduction, effectively controlling the risks brought about by carbon pricing policies. 
Meanwhile, carbon emission intensity is incorporated as the key performance indicator (KPI) for 
plants in order to improve the reliability of internal carbon reduction targets. Moving forward, TCC 
shall not only continue to strengthen the carbon reduction efforts of the abovementioned 
strategies, but also consider moderate production reduction and cement price transfer, so as to 
minimize the financial impacts of such risk on TCC.

Scenario Selection Key Parameters

Assessment Content

Risk Type

Greenhouse 
Gas 

Regulation 
and Carbon 

Pricing Policy

Transition

With the warming managed at 2.5°C, 1.7°C, and 1.5°C, the impacts to operation 
arising from emissions-related expenditures potentially incurred in 5-10 years 
from the corresponding carbon price trends and carbon management 
regulations in the operating sites are assessed respectively.

Hypothetical carbon prices of the locations or regions of operation in different 
scenarios Note 2

IEA Stated Policies Scenario (STEPS) Note 1

IEA Announced Pledges Scenario (APS) Note 1

IEA NZE2050 - Net Zero by 2050 Scenario

Scenario Selection Key Parameters

Assessment Content

Risk Type

Floods, 
droughts 

and 
long-term 
climate 
pattern 

changes

Physical

▪ In the scenario of the highest warming level of temperature rise, the poten-
tial impacts to operation by the mid-century arising from increased costs in 
alternative transportation and equipment repair due to intensified droughts 
and increased number of typhoons brought by extreme weather are 
assessed.

▪ In the scenario of the ideal warming mitigation or the highest warming level 
of temperature rise, the changes in the risks of heatwaves, floods, and 
droughts brought about by extreme weather are assessed.

Changes in drought duration and precipitation index arising from extreme 
weather.

IPCC - AR6 SSP1-2.6, SSP5-8.5 Note 3

Note 1: The STEPS and APS in the World Energy Outlook (WEO) 2022 of the International Energy Agency (IEA) are cited, which respectively represent the carbon price trend and emissions reduction 
pathway for the global average temperature rise by approximately 2.5°C by the end of the century with the current policy formulation scenario and the specific policies and carbon emissions 
managed with policies enforced by governments included as well as the global average temperature rise by about 1.7°C with all the climate commitments of governments, including the Nationally 
Determined Contributions (NDCs) and long-term net-zero goals, fulfilled as scheduled by the end of this century.

Note 2: The references for the hypothetical prices are from World Energy Outlook 2022 and the carbon pricing options for Taiwan 2020 of the Environmental Protection Administration, Taiwan, without 
the preferential rate of carbon fee taken into consideration.

Note 3: The SSP1-2.6 and SSP5-8.5 scenarios in the 2021 Sixth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) are cited. SSP1-2.6 represents a scenario of low 
greenhouse gas emissions. In this scenario, there will be a significant reduction in the global carbon dioxide emissions, the goal of net-zero emissions to be achieved after 2050, and a global 
temperature rise by 1.8°C by the end of this century. SSP5-8.5 is a scenario of very high greenhouse gas emissions with the assumption of high emissions and a significant increase in coal use 
in the future, rendering the impact pathway of a global temperature rise by 4.4°C by the end of this century.

Strategic
response measures

IEA STEPS
Carbon price in stated

policies scenario

IEA APS
Carbon price in announ-

ced pledges scenario

IEA NZE2050
Carbon price in net zero

emissions scenario

Note: Financial impact is the result of comparison with that of no carbon reduction measures were taken.

Carbon capture

Renewable energy installation

Waste heat to power

Production process improvement

Alternative fuel and biofuel input

Alternative raw material input

Consolidate the assumptions regarding risk types and different scenarios mentioned: Reduced by approximately 
NTD 4.19 billion financial 
impact from carbon price

Reduced by approximately
NTD 6.51 billion financial 
impact from carbon price

Reduced by approximately 
NTD 14.88 billion financial 
impact from carbon price
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TCC has regularly reviewed the extreme climate events 
affecting the company’ s operations and identified the physi-
cal risks with impacts on the company’ s operations for a 
long time. TCC has conducted the physical risk scenario 
assessment on droughts and typhoons in 2021. In 2022, TCC 
continued to incorporate floods and heatwaves into physical 
risk items of the scenario analysis through internal discus-
sion, inventory, and assessment. TCC analyzed the risk level 
of each extreme climate of TCC’ s plants under future climate 
scenarios in Taiwan and Mainland China and formulated 
responsive adaptations to strengthen TCC’ s climate resil-
ience.
In order to obtain a comprehensive understanding of climates 
risks of each TCC’ s operational base under various climate 
scenarios, TCC completed the establishment and the intro-
duction of the climate physical risk database, which com-
bines weather observation dataNote 1 and climate scenario 
informationNote 2. TCC collects and studies the definition of 
disastersNote 3 by domestic and foreign official institutes. 

Taking into consideration the disaster tolerance capability of 
each site, TCC calculates the occurrence probability and 
severity of dtisaster with climate information and a scientific 
assessing method. The Company then analyzes the short-, 
mid-, and long-termNote 4 disaster risk levels (high, medium, 
low) of 48 production bases in Taiwan and Mainland China 
through the risk matrix.
For the selection of scenarios, referring to the IPCC-AR6 
climate change assessment report, TCC selected the ideal 
and extreme scenarios of the GHG emissions (SSP 1-2.6 and 
SSP 5-8.5, hereinafter referred to as 2.6 and 8.5 scenarios) 
for the physical risk scenario analysis. According to the 
results of the scenarios analysis, TCC established various 
strategies in response to each physical risk. Please refer to 
chapter 4.3.2 for more information.

Note 1: Precipitation and temperature data from observation stations of the Central Weather Bureau and IPCC AR6-CMIP6 global climate simulation information
Note 2: Taiwan Plants use Taiwan Climate Change Projection Information and Adaptation Knowledge Platform (TCCIP) AR6 downscaling climate projection, while Mainland

China Plants use IPCC AR6-CMIP6 climate simulation information.
Note 3: Definitions of official institutes and literature, for example, the maximum consecutive days without rainfall and SPI precipitation indicators for drought risk. 
Note 4: Short-term is set as within 3 years, mid-term is 3 to 5 years, and long-term is more than 5 years. Since there is no apparent difference among short-term scenario 

information, the results of the analysis are not classifies by scenarios and are treated as base period data for the risk analysis.

Result of risk
identification
Risk Matrix

Physical Risk Analysis
Climate Physical
Risk Database

Location analysis
TCC Factories

High, medium, and low risks
Probability of occurrence x Severity

Quantify probability of 
occurrence and severity

Weather observation / Climate 
Scenario Disaster risk

48 locations
Taiwan & Mainland China

(1) Floods risk - Scenario analysis
Description of risk materiality

There is often sudden rain brought by a stationary front, a 
typhoon, or a low-pressure belt in Taiwan and South China 
region, where TCC’s production bases are located, during the 
flood season (usually April to September). In the past, there 
were damages to production or transportation equipment 
caused by heavy rain, which resulted in extra operating costs 
and risk of operation suspension. Considering its plants’ flood 
tolerance capability, TCC obtains an understanding of the level 
of each production base’s flood disaster risk level through the 
climate scenario analysis.

Result of Risk Analysis

Most of TCC’ s operational bases are located in regions with 
low flood risks in short-term. Only few bases are located in 
high-risk regions. After the mid-term, there is no apparent 
difference between the numbers of high-risk bases under the 
two scenarios, but the number of bases located in medi-
um-risk regions increases significantly. There is no apparent 
difference between the overall flood risk in the long-term and 
the mid-term under the 2.6 scenario. However, the flood risk 
is more significant under the extreme 8.5 scenario. There are 
8 production bases located in high-risk regions, which are the 
Southern Taiwan, and the Provinces of Guangdong, Fujian, 
Hunan, and Liaoning in Mainland China.
According to the results of the scenario analysis, the frequen-
cy of extreme rainfall increased, and the overall flood risk of 
TCC’s production bases increased accordingly. TCC will give 
priority to strengthening the adaptation and response 
measures for production bases with mid and high flood risk.

－Mainland China

－Taiwan

Table Result of risk analysis of droughts

Number of Bases

Image Distribution graph of risk of floods 

(Long-term 8.5 scenario)

Time (Scenario) Low Risk Medium Risk High Risk

Short-term 37 5 6

Mid-term(SSP1-2.6) 23 19 6

Mid-term(SSP5-8.5) 22 24 2

Long-term(SSP1-2.6) 22 20 6

Long-term(SSP5-8.5) 17 23 8

Low
Medium
High

Risk
High

Low

Risk
High

Low

Low
Medium
High

Physical Risk Scenarios
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(3)Heatwave risk - Scenario analysis
Description of risk materiality

Extreme high temperature may not only cause physical discom-
fort for employees when working on site but also result in the 
difficulty in product quality control and an increase in operating 
costs. In the summer of 2022, production and operations in some 
of the plants in Mainland China were also affected by the electrici-
ty limitation policy due to the extremely high temperature. TCC 
analyzed the severity of heatwaves in each production base with 
the climate scenario information, based on the standards for heat 
hazard of Taiwan and Mainland China.

Result of Risk Analysis

The results of the heatwave risk analysis tend to gradually inten-
sify as time passes and scenarios progress. In the short-term, 
most of TCC’ s production bases are located in low-risk regions, 
and some are located in medium-risk regions. In the mid and 
long-term, under the 2.6 and 8.5 scenarios, the numbers of bases 
at medium risk increase, and few bases are at high risk.
As a result of the tropical marine climate, there are few extremely 
high temperatures in Taiwan; only some bases in Northern and 
Western Taiwan are at medium risk of heatwaves. High-risk 
bases in Mainland China are located in areas like Guangxi and 
Sichuan. Although the high-risk bases are few in the short, mid, 
and long-term according to the current analysis, it is the 
long-term trends that extreme heat will occur more frequently in 
the future. Therefore, TCC will still establish comprehensive 
adaptations and response measures for heat hazards.

Image Distribution graph of risk of heatwaves 

(Long-term 8.5 scenario)

－Mainland China

－Taiwan

(2)Droughts risk - Scenario analysis
Description of risk materiality

Droughts not only affect the normal water use of TCC’ s produc-
tion bases but also influence the operations of bases that rely on 
water transportation. During the serious drought in Central 
Taiwan in 2021, plants that were significantly influenced by the 
drought needed to purchase water for production to maintain 
their normal operations, which caused additional operating 
costs. TCC analyzes the drought risk level of each production 
base with the SPI-3 (Standard Precipitation Index), which is often 
used for drought analysis in the climate science, as well as 
climate scenario information.

Result of Risk Analysis

Only few bases are located in medium-risk regions according to 
the results of the short-term analysis. After the mid-term, the 
numbers of bases located in medium and high-risk regions 
increase significantly under the 2.6 and 8.5 scenarios. Especial-
ly, there are 14 bases at high risk of drought under the 8.5 
scenario. Under the 2.6 and 8.5 scenarios, there is no significant 
difference between their overall drought risks in the long-term, 
which are mitigated compared to those in the mid-term, indicat-
ing that the overall drought risk in the mid-term is the most 
severe.
Observing the scattering of the high-risk regions with the map of 
drought risk under the long-term 8.5 scenario, most bases locat-
ed in Mainland China are at medium or low risk, while most 
plants in Southern Taiwan are located in regions of high drought 
risk, and the drought risks of plants in Northern and Eastern 
Taiwan are low, in general.

Image Distribution graph of risk of droughts 

(Long-term 8.5 scenario)

－Mainland China

－Taiwan

Number of Bases
Table Result of risk analysis of droughts

Time (Scenario) Low Risk Medium Risk

Short-term 45 3

Mid-term(SSP1-2.6) 22 16

Mid-term(SSP5-8.5) 19 15

Long-term(SSP1-2.6) 25 14

Long-term(SSP5-8.5) 26 13

High Risk

0

10

14

9

9

Time (Scenario) Low Risk Medium Risk High Risk

Short-term 37 11 0

Mid-term(SSP1-2.6) 24 21 3

Mid-term(SSP5-8.5) 39 6 3

Long-term(SSP1-2.6) 24 21 3

Long-term(SSP5-8.5) 28 17 3

Table Result of risk analysis of heatwaves

Number of Bases

Low
Medium
High

Risk
High

Low

Risk
High

Low

Low
Medium
High

Low
Medium
High

Risk
High

Low

Risk
High

Low

Low
Medium
High
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(4)Typhoon risk - Scenario analysis
Description of risk materiality

Typhoon is a major natural disaster in Taiwan and the coastal 
area of Mainland China. It brings not only heavy rain, which 
causes floods, but also strong winds, which may lead to damage 
to plants and equipment, transportation suspension, or closure of 
offices and classes, resulting in losses due to operation suspen-
sion. TCC analyzes the frequency and severity of each production 
base hit by a typhoon and calculates typhoon risk by using infor-
mation on typhoon track and intensity.

Result of Risk Analysis

According to the results of the analysis, about half of the bases 
are located in regions with medium or high risk of typhoon in the 
short termNote 1. Most of the high-risk regions are located in East-
ern and Northern Taiwan, and the coastal area of Fujian and 
Guangdong in Mainland China.
According to the information of climate science reports consoli-
dated by the TCCIPNote 2, under the extreme scenario, in the 
middle and at the end of the next century, the number of 
typhoons influencing Taiwan will reduce by 15% and 55%, and 
the proportion of intensive typhoons will increase by 100% and 
50%, respectively. The frequency of typhoons hitting Taiwan 
may decrease, while the intensity may increase, on the other 
hand. TCC still proactively respond and manage the risk of 
typhoons.

Image Distribution graph of risk of typhoons 

(Long-term 8.5 scenario)

－Mainland China

－Taiwan

Table Result of risk analysis of typhoons

Time (Scenario) Low Risk Medium Risk High Risk

Short-term 26 12 10

Number of Bases

Note 1: There is no future scenario analysis information of typhoons. Therefore, there is only 
an analysis of risk in the short-term.

Note 2: https://tccip.ncdr.nat.gov.tw/km_abstract_one.aspx?kid=20210810134743

Risk
High

Low

Low
Medium
High

Low
Medium
High

Risk
High

Low

Continue to develop alternative raw materials to replace raw 
materials in the clinker process and clinker substitutes in the 
cement process, and maximize the external benefits of waste 
co-processing

Continue to expand alternative fuel sources, reduce coal use, 
and maximize the external benefits of waste co-processing.

Increase use 
of alternative
fuel

Improve heat recovery and power generation efficiency.
Apply power 
generation by 
waste heat recovery

Optimize manufacturing processes and energy-conserving 
equipment, introduce ISO international certification and join 
the EP100 Energy Productivity organization to continuously 
improve energy use efficiency.

Equipment and 
process 
enhancements

Instead of purchasing green power certificates as a means to 
reduce carbon emissions, we are developing green energy 
through a dual-track approach of self-generation and self-de-
velopment.

Install renewable 
energy facilities 
in the factory

Proactively incorporate the result of research and development 
into production process to expand the application of 
carbon-negative technology.

Carbon-negative 
technology 
application

1

2

3

4
5

6

(4.3) Climate Action

Based on six climate actions, i.e., low-carbon circulation, natural disaster adaptation, supply chain mutual benefit, low-carbon products, R&D 
innovation, and development of new energy business ventures, TCC responds to the climate risks and opportunities (please refer to 4. 2.1 
Climate Risk Identification and Assessment of this report for more information) to reduce the potential impact of operations and finance.

4.3.1_Low-carbon circulation

4.3.1.1_Low-carbon circulation actions

-CO2

Increase use 
of alternative 
raw materials
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4.3.1.2_Key Performance of Promotion

4.3.1.3_Management capital and investment cost

TCC assessed the maturity of carbon reduction technology and 
analyzed the proportion of greenhouse gas emissions in the 
production process. The carbon reduction strategy for the 2050 
Cement and Concrete Industry Roadmap for Carbon Neutral is 
centered on using alternative raw materials and fuel to effectively 
reduce the major source of emissions in Scope 1. When the 
regulations on carbon fees and carbon trading become increas-
ingly stringent in TCC’s main markets, i.e., Taiwan, Mainland 
China, and Europe, it can mitigate the impact on operating costs 
effectively. Types of alternative raw materials and fuel are 
diversified, most of which are industrial or domestic waste. 
Introducing alternative raw materials and materials can not only 
reduce wastes effectively but also diversify the risk due to price 
fluctuations of a single raw fuel.
The World Business Council for Sustainable Development 
(WBCSD) stated that cement co-processing technology is the 
most scientific, safe and effective way to treat waste, because 
the cement kiln has the characteristics of three highs: "high 
temperature, high retention time and high turbulence", which can 
completely decompose the organic matter in the waste. This 
technology is safe, economical and can effectively convert waste 
into energy, which is conducive to sustainable urban develop-
ment and helps industries deal with waste and urban waste that 
are difficult to decompose on their own, achieving waste and 
carbon reduction benefits, just like an “urban purifier.” In 2022, 
TCC assisted the industry in Taiwan in the treatment of nearly 
1.101 million metric tons of waste, which is equivalent to 5.3% of 
total industrial waste in Taiwan. Ratio of alternative raw materials 
for cement reached 23%, resulting in a total of 135,573 metric 
tons of CO2e being reduced. Carbon emissions intensity of 
cement plants has reduced by 5.4% compared with the base year 
of 2016. The total carbon emission of RMC Plants has reduced 
by 8.90% compared with the base year of 2020. In the future, TCC 
will expand the use of biofuel to achieve carbon reduction in its 
own operations and to contribute to a circular economy by 
recycling resource.
Profit seeking is not the only objective of TCC. TCC also invested 
more than NTD 4 billion in constructing the TCC DAKA Renew-
able Resource Recycling Center (hereinafter referred to as 
“RRRC”). RRRC is scheduled to begin trial runs in the third quarter 
of 2023 and to be officially completed in 2024. RRRC will address 
Hualien City's waste crisis by using high temperature to 
transform organic waste into flammable gas used in cement kiln. 
This can prevent methane greenhouse gas emissions from 
landfill, which is equivalent to an annual reduction of 40,000 
metric tons of carbon and can replace part of the fuel. It is 
estimated to handle at most 200 metric tons of waste daily.
In order to reduce the impact of Ho-Ping Coal-Fired Power Plant 
on air quality and the greenhouse effect, TCC continues to invest 
in a series of energy transformation programs in three 
dimensions, including the improvement of existing equipment, 

energy conversion, and circular economy, investing in equipment 
renewal and reconstruction and maintaining financial stability by 
steady transformation. Please refer to 4.3.6 Development of New 
Energy Business - Energy Creation for relevant information.
100% of TCC's cement plants are equipped with power genera-
tion by waste heat recovery systems to address Scope 2 
emissions. However, greenhouse gas emissions from electricity 
use account for about 4% of the total emissions from the cement 
production process. Nevertheless, TCC is still actively promoting 
energy-conserving measures to improve energy efficiency. In 
2022, TCC generated 108 million kWh of waste heat in Taiwan, 
which is equivalent to a 22% reduction in purchased electricity; 
811 million kWh was generated from waste heat in Mainland 
China cement plants, which is equivalent to a 37% reduction in 
purchased electricity.
As a result of the improvement of energy-conserving measures, 
including the retirement of lighting equipment in Suao Plant, 
Hoping Plant, Bade Plant, Guishan Plant, Dadu Plant, Tainan 
Plant, and the Operation Headquarters, the technological 
transformation of raw mill’s triple flap valve, process equipment 
retrofitting, and conveying equipment retrofitting, 7.78 million 
kWh of purchased electricity has been reduced in 2022, which 
is equivalent to a reduction of 3,850 metric tons of CO2e 
emissions. All TCC cement plants have obtained ISO 50001 
energy management system certifications. RMC plants and 
the Operation Headquarters are in the certification process 
and expected to be certified in September 2023. As a member 
of EP100, TCC set a targeted energy productivity increase of 
50% by 2040 compared with the base year of 2016. The 2022 
energy productivity has reached 59.6%, ahead of target. In the 
future, TCC will continue to improve its performance in energy 
conservation with high standards to create value of low-car-
bon and energy conservation.
TCC actively takes inventory of places for the establishment of 
renewable energy equipment within the Group, covering 
cement plants, mines, RMC plants, and Operation Headquar-
ters. TCC gradually installs solar power generation facilities 
and energy storage systems, developing green energy by a 
dual-track approach of self-generation and self-development. 
In 2022, the renewable energy generation for self-consump-
tion reached 307,683 kWh. In the aspect of transportation, as 
of the first half of 2023, TCC has replaced 363 concrete mixer 
trucks (including leased trucks) to meet the emission 
standards of the Phase V environmental protection 
regulations, which accounts for 76% of all concrete mixer 
trucks. In addition, TCC also plans to procure electric vehicles 
for company use. All cars are replaced with electric vehicles in 
the Operation Headquarters and the Low-carbon R&D Center; 
other plants and affiliates are replaced successively to speed 
up the transformation for low-carbon transportation.

Unit: NT$ thousand

Note: The amount of investment in negative-carbon technology is described in chapter of R&D Innovation.

2021 2022 2023
(including projected investments)

Alternative raw materials and fuel

Energy conserving and carbon reduction equipment

Equipment and process enhancements

Renewable energy equipment for self-consumption

Total

2,845,025

263,895

2,362,635

23,327

5,494,882

1,649,965

191,286

1,338,983

546,875

3,727,109

4,840,095

83,553

2,636,862

939,105

8,499,615

Year
Project

Proportion of Alternative Raw Materials Used 

in Taiwan cement plants and in Mainland China 

Plants were 23% and 25%, respectively.

Assisted the industry in Taiwan in the treatment 

of nearly 1.101 million metric tons of waste.

In 2022, The cement plants in Taiwan generated 

108 million kWh of power from waste heat.

Equivalent to a 22% reduction in purchased 

electricity.

In 2022, the cement plants in Mainland 

China generated 811 million kWh of 

power from waste heat.

As a member of EP100, TCC set a targeted 

energy productivity increase of 50% by 

2040 compared with the base year of 2016.

The 2022 energy 

productivity has reached 

59.6% , ahead of target.

The improvement of energy-conserving 

measures has reduced 7.78 kWh 

of purchased electricity in 2022.

Which is equivalent to 

3,850 metric tons of CO2e 

emissions.

Equivalent to a 37% reduction 

in purchased electricity.
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Optimize process water conservation, recycle, and reuse water resources.

4.3.1.4_Establishing an Internal Carbon Pricing Mechanism and Introducing AI to Accelerate 
Carbon Reduction and Transformation

To strengthen the promotion and management of each plant’ s 
carbon reduction targets, based on the research by the London 
School of Economics and Political Science, commissioned by the 
EPA Taiwan in 2020, TCC set an internal carbon price (ICP) per 
metric ton at NT$300 as a reference for capital investment, oper-
ational transformation actions, and major decision-making. 
Taking the investment planning of equipment for adding fly ash 
to cement mill in Hoping Cement Plant as an example, its benefit 
on carbon reduction will reach NTD 9 million per year based on 
the internal carbon pricing. In addition, TCC implemented an inter-
nal carbon trading platform for the Group's cement plants on a 
pilot basis from July 2022 onwards, with reference to the Guang-
dong Carbon Emissions Trading Scheme and the EU Emissions 
Trading System (ETS). By means of the Group's carbon emission 

control measures, the Group HQ issues annual carbon emission 
credits to each cement plant based on the quarterly bonus 
assessment target of each plant and imports them into the inter-
nal carbon trading information platform. This provides short-term 
reference to the daily carbon trading price in Guangdong Prov-
ince, while in the long run provides internal carbon price reference 
for pricing offers and matching trading, as well as contract perfor-
mance at the end of the year. Group HQ will regularly review the 
transaction price, volume and remaining quota to optimize the 
operation of the relevant mechanisms. Through the internal 
carbon pricing and carbon trading management mechanism, the 
Group motivates each plant to achieve carbon reduction targets 
and promote the Group's sound carbon management.

Every year, through the AI carbon reduction management platform, TCC uses the production 
data from the plants to make an automated calculation of carbon emissions generated from 
raw materials and energy used, and analyzes the emission hot spots to provide suggestions 
for carbon reduction. The platform can further manage the connection between the carbon 
reduction KPI of each plant and its remuneration, influencing the bonus of senior managers 
and staff. In the future, it will expand gradually to connect with the core business and 
manage the Group’s overall greenhouse gas emissions.

4.3.2_Natural Disaster Adaptation

4.3.2.1_Adoption
Actions

Strengthen Water Resource Management

Through the water footprint certification, TCC discloses the amount of 
water used in its plants, demonstrating the performance of water conserva-

tion in its plants.

Grasp real-time information on climate change and optimize preventive 
measures and emergency response mechanisms. As for the impact on 

transportation and operations that might be brought by climate change, 
TCC establishes disaster adaptation facilities to mitigate the risk of 

operation suspension.

Enhance the Climate Resilience of Plants

Water Footprint Labels

1

2

3

4.3.2.2_Key Performance of Promotion

4.3.2.3_ Management capital and investment cost
Unit: NT$ thousand

2021 2022
2023

(including projected investments)

Water recycling-related facilities 76,521

Climate resilience enhancing facilities 4,727

Typhoon additional insured 25,763

Water footprint and water resources efficiency
management certification

1,650

Total

244,728

16,723

18,186

1,634

281,271

45,539

47,744

19,092

3,006

115,381 108,661

YearProject

Water usage intensity of cement plants in Taiwan and 

Mainland China was 293 liters and 308 liters per metric 

ton of cementitious materials, respectively.

16,000 metric tons of water was conserved cumulatively 

in 2021 after the completion of a new shaft water reclama-

tion system at the Hoping Mine.

240,000 metric tons of water was conserved in 2021 

after the completion of pipe renovation and a discharge 

water reclamation project at the Suao Plant.

ISO 14046 water footprint and ISO 46001 water resources 

efficiency management system certification were 

introduced to 100% of TCC’s cement plants in Taiwan.
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Global extreme climate events are becoming more frequent, and 
the impact intensity and occurrence frequency increase day after 
day. TCC has many production bases. Plants that might be 
affected by typhoons are all insured against natural disasters in 
response to potential losses. Although there have been few 
typhoons affecting Taiwan since 2020, the annual premium of 
insurance against natural disasters has been increasing, which 
indicates that the plant’s ability to cope with climate disasters is 
more and more important for the risk management of financial 
institutes. As for climate disasters, all TCC’s RMC plants have 
established regulations for emergency response. Cement plants 
have even further established response plan for typhoons and 
floods in full response to possible future disasters.
Extreme weather events are growing infrequency around the 
world and resulting in increased impact. TCC operates many 
production sites and relies on a strong upstream and 

downstream supply chain for the transportation of raw materials 
and products, as well as the deployment of a multinational supply 
chain. Therefore, the Company needs to implement adaptation 
actions to strengthen its operational resilience and its ability to 
respond to climate disasters. TCC monitors changes in water 
resources at each production site through government websites 
to strengthen its ability to prevent and respond to floods and 
droughts, and includes an optimal inventory and transportation 
flexibility adjustment mechanisms. TCC also reviews the extreme 
climate risks and take resilient measures to improve them 
through the most severe SSP8.5 scenario in the Sixth Assess-
ment Report 3 published by the Intergovernmental Panel on 
Climate Change (IPCC). This time, TCC incorporated floods, 
droughts, heatwaves, and typhoons into risk scenario simula-
tions, the results of which are described in chapter 4.3.2 Each 
plant’s measures against the physical risks are as follows:

Description of RiskPhysical Risk Responding Measure

▪ Insure the high-risk and important equipment.
▪ Make inventory before the flood season to ensure the safety 

stock of raw materials and products.
▪ Actively strengthen the flood control facilities of the plants.

Damaged 
equipment

Description of RiskPhysical Risk Responding Measure

▪ Continuously reduce the water usage intensity for cement 
production.

▪ Establish water storage facilities in medium and high-risk 
plants.

▪ Introduce ISO 14046 water footprint and ISO 46001 water 
resources efficiency management system certification.

▪ Rainwater and process water recycling and purification 
facilities have been established at 24 RMC plants.

▪ Establish a water footprint management platform to timely 
monitor the water usage of each plant.

▪ Guigang Plant is planning to transport raw materials by rail.
▪ Enhance transportation capacity with the canal infrastructure 

of the local government in Mainland China.
▪ Proactively schedule the production of each plant to avoid the 

transportation of material or products being obstructed.

Shortage of water 
for production

Suspension of 
river
transportation

Floods

Droughts

4.3.3_Supply Chain Mutual Benefit 

4.3.3.1_Supply Chain Carbon Reduction Action

Description of RiskPhysical Risk

Heatwaves
Responding Measure

▪ Using the cooling facilities  produce icy water to cool off 
RMC in the plant to maintain the yield rate.

Overheated 
hydration of RMC

▪ Keep in close contact with Power Corporation to ensure that 
important facilities can be shut down before the electricity 
suspension and resume production timely when the electric-
ity is restored.

Blackout due to 
grid overload

▪ Implement policies related to ISO 14001, ISO 45001 environ-
mental and occupational health and safety.

▪ Avoid outdoor work during high-temperature period, or 
suspend work if the when the high-temperature threshold is 
reached.

▪ Provide employees with high-temperature allowance and 
cooling accessories in summer.

Employee safety

Description of RiskPhysical Risk

Typhoons
Responding Measure

▪ Purchase insurance products to reduce disaster damages.
▪ Establish instructions for emergency responses to typhoons 

that are applicable to all plants, follow the strengthening and 
responding measures of the SOP before and during a 
typhoon, and report to the headquarters regularly.

▪ Set up a typhoon response team for each base to conduct 
typhoon preparation measures before the typhoon warning 
is announced. Examine and maintain the equipment, 
buildings, doors, windows, and slopes. Prepare flood control 
measures and substitute water and power supply 
equipment. Follow the office closure announcement by local 
governments, and continue to pay attention to the latest 
status of the typhoon.

Damaged 
equipment

Strengthen suppliers' 
carbon management

Require suppliers to collect 
data of carbon emissions 
and recognize excellent 
supplier partners, while 
requiring them to 
implement carbon 
reduction measures in the 
future.

Electrification of public 
transport and concrete 
mixer vehicles

TCC has set EV100 as the target 
direction and installed electric 
vehicle charging piles at major 
operating bases to replace 
traditional gas-powered company 
vehicles, and continues to 
evaluate the feasibility of 
introducing electric concrete 
mixers.

Establishment of 
logistic fleet of 
electronic vehicles

Electrification of large 
transportation vehicles to 
reduce carbon emissions 
from transportation and 
create credits for carbon 
reduction in the 
transportation sector.

Alternative Maritime 
Power and eco-friendly 
fleet of vessels

Use Alternative Maritime 
Power during vessel 
operation at ports to reduce 
the use of onboard generated 
power, and procure highly 
effective eco-friendly vessels 
to improve fuel oil consump-
tion efficiency.
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After a once-in-2.5-year docking overhaul, cement carrier fuel 

consumption decreased by about 3%.

Taiwan Transport & Storage Corp., TCC’s subsidiary, procured 

two electronic trucks, making it the first company in Asia-Pacific 

region to introduce Europe’s most advanced electric trucks.

the supplier does not conform to the requirement and still has no 
improvement after the assistance and mentoring, TCC will 
terminate the cooperation with the supplier. A total of 331 
suppliers participated in the 2022 Supplier Conference, which not 
only announced the target policy of requiring first-tier key 
suppliers to collect data of carbon emissions, third-party 
consultants were invited to provide education and training on 
carbon management and supplier practices related to carbon 
inventories. The company also recognized five suppliers for their 
excellent sustainability performance. The chairman of the Group 
personally expressed to suppliers the expectation of jointly 
implementing a green supply chain, which is also the standard of 
TCC's future green procurement, and invited the supply chain 
partners to join hands and reduce carbon emissions.
The transportation of TCC’s upstream and downstream supply 
chain mainly relies on shipping and truck transportation. In the 
aspect of transportation, as of the first half of 2023, TCC has 
replaced 363 concrete mixer trucks (including leased trucks) to 
meet the emission standards of the Phase V environmental 
protection regulations, which accounts for 76% of all concrete 
mixer trucks. TCC is planning to increase the eco-friendly 
concrete mixer vehicles in the future and continue the feasibility 
assessment of introducing electronic concrete mixer vehicles 
based on the development of the market and techniques. TCC’s 
subsidiaries, Ta-Ho Maritime Corporation and Taiwan Transport 
& Storage Corp., use self-owned carriers to carry out logistics and 
transportation. In order to develop the green logistics services, 
Ta-Ho Maritime Corporation improves oil efficiency and transpor-
tation capacity through vessels replacements and the Alternative 

Maritime Power system transformation of the existing vessels. 
Currently, it has procured 2 eco-friendly cement carriers. After a 
once-in-2.5-year docking overhaul in 2022, cement carrier fuel 
consumption decreased by about 3%. Ta-Ho also works with a 
renowned Japanese shipbuilder to design the third generation 
high-efficiency carriers which will start operation in the first 
quarter of 2025. Carbon emissions are expected to be reduced by 
24.2%.
Since 2020, TCC has required all carrier vessels to switch to 
low-sulfur fuel oil, which is better than the emission standard 
regulated by the International Maritime Organization (IMO). 
Furthermore, the ports of Taichung, Kaohsiung and Hoping have 
been gradually equipped with an Alternative Maritime Power 
system. After the Alternative Maritime Power system was 
installed in the existing cement carriers, fuel oil usage during 
loading and unloading can be reduced. As the Alternative 
Maritime Power facilities improve gradually, carbon emissions 
will be reduced by more than 2% compared to that before the 
improvement.
In addition, the Group’s subsidiary, Taiwan Transport & Storage 
Corp., purchased two new electric trucks in 2022, making it the 
first company in the Asia-Pacific region to introduce Europe's 
most advanced electric trucks. TCC plans to purchase at least 
three more electric trucks in 2023, gradually establishing carbon 
reduction credits for a fleet of electric trucks for the clients’ 
deduction. It plans to introduce electric tractor heads in the future 
to provide more choices for low-carbon transportation.

4.3.3.3_Management capital and investment cost

Note1: The project of procurement of new eco-friendly bulk carriers ended in 2022. No new project in 2023.
Note2: The rest payments of new eco-friendly bulk carriers plans finish in 2024 and 2025. No payment in 2023 based on the payment schedule.

Unit: NT$ thousand

2021 2022
2023

(including projected investments)

Procurement of new eco-friendly bulk carriers (Note1) -

Procurement of new eco-friendly cement vessels (Note2) -

Docking overhaul of cement carriers 26,098

Transformation of existing cement carriers
(Installation of Alternative Maritime Power system)

10,547 

Construction of Alternative Maritime Power systems 6,916

Electrification of large transportation vehicles 17,400

Carbon data collection and fieldwork by third-party consultants 700

Total

466,732

-

-

30,602

14,549

-

300

512,183

1,723,390

290,292

40,369

24,435

20,154

17,400

700

2,116,740 61,661

YearProect

4.3.3.2_Key Performance of Promotion

In order to expand the influence of the green supply chain, TCC 
incorporates the concept of the product lifecycle and, with 
reference to the Greenhouse Gas Management Document4 
released by SBT in 2018, plans the short-term emissions invento-
ry data collection, together with mid- and long-term reduction, as 
well as ongoing information disclosures and supply chain 
communication to reduce carbon emissions. TCC has been 
requesting suppliers to collect carbon emissions data since 
2021, annually distributing carbon questionnaires to suppliers for 
a survey. Consultants will conduct a review and calculation after 

the data collection and carry out fieldwork on 10 suppliers every 
year to complete the mentoring of the overall supply chain. The 
carbon data collection from 64.6% of the critical tier-1 suppliers in 
Taiwan has been completed in 2022. Annual fieldwork will be 
conducted to improve the suppliers’ ability to collect carbon 
emissions data and reduce carbon. The data coverage rate is 
expected to reach 90% of the critical tier-1 suppliers in Taiwan by 
2030, providing a thorough understanding of the status of 
suppliers’ carbon emissions. Subsequently, TCC is planning to 
request suppliers to implement carbon reduction in the future. If 

4.3.4_Low Carbon Products

4.3.4.1_Low-carbon products and services action

Obtain recognition for 
low environmental 
impact products

Continuously promote 
cement products to obtain 
gold environmental labels.

Promote carbon footprint 
system for cement and 
concrete

Continuously expand the 
number of products with 
carbon footprint certification 
and pursue carbon reduction 
label certifications, which is to 
be reviewed and implemented 
every two years.

Commitment to 
Carbon Neutral 
Concrete

Implement the 2050 
Cement and Concrete 
Industry Roadmap for 
Carbon Neutral.

Obtain recognition for 
low-carbon cement products 
and low environmental 
impact products

Taiwan Plants continuously 
promote cement products to 
obtain gold environmental labels. 
Mainland China Plants obtained 
local recognition for low-carbon 
cement products.

The carbon data collection from 64.6% of the 

critical tier-1 suppliers in Taiwan has been complet-

ed. Conduct annual fieldwork to improve the 

suppliers’ ability to collect carbon emissions data 

and reduce carbon.

After the Alternative Maritime Power system was 

installed in the existing cement carriers, fuel oil 

usage during loading and unloading can be reduced. 

As the Alternative Maritime Power facilities improve 

gradually, carbon emissions will be reduced by more 

than 2% compared to that before the improvement.

As of the first half of 2023, TCC has replaced 363 concrete mixer 

trucks (including leased trucks) to meet the emission standards 

of the Phase V environmental protection regulations, which 

account for 76% of all concrete mixer trucks. A total of 81 

concrete mixer trucks that meet the Phase VI environmental 

protection regulations have been leased.
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High efficiency 
combustion with 
alternative fuel

As part of the industrial 
low-carbon transforma-
tion promotion program, 
alternative fuel is 
introduced to Suao Plant 
to improve combustion 
efficiency.

Application of AI 
smart kiln optimi-
zation

Establish a smart 
model for consumption 
reduction, analyzing 
and forecasting the 
optimized operation 
with sensors in the 
workplace.

4.3.4.3_Management capital and investment cost

4.3.4.2_Key performance

Unit: NT$ thousand

2021 2022
2023

(including projected investments)

Consultancy and verification of the carbon footprint of Portland
Cement Type I (bulk)

BS 8001 Circular Economy Renewal Certification Checking Operation

RMC ISO 14064 & ISO 14067 project consulting and certification

Maintenance of Carbon Reduction Label of Taiwan Cement Plants

Maintenance of Carbon Label of Taiwan RMC Plants

Application of Carbon Reduction Label of Taiwan RMC Plants

Low-Carbon Cement Label certification of Mainland China Plants

Total

-

-

-

780

-

-

1,540

2,320

1,007

150

7,384

-

1,620

-

869

11,030

265

-

1,737

1,575

3,640

3,270

1,605

12,092

YearProject

4.3.5_R&D Innovation

4.3.5.1_R&D actions

EPA Carbon Label
Certification

▪ Portland Cement Type I
▪ Portland Cement Type II to V 

(planned to be obtained)
▪ Three concrete specifications of 

Taiwan RMC Plants
▪ 280 kgf/cm2 （4,000 psi）
▪ 350 kgf/cm2 （5,000 psi）
▪ 420 kgf/cm2 （6,000 psi）

▪ Portland Cement Type I
▪ Three concrete specifications of Taiwan 

RMC Plants (planned to be obtained)
▪ 210 kgf/cm2 （3,000 psi)

EPA Carbon Reduction Label
Certification

▪ Full lineup of concrete products 
between 1,000 - 10,000 psi

ISO 14067 Carbon
Footprint Certification

Carbon footprint is defined as the greenhouse gases of an activity or 
product directly and indirectly generated from its while life cycle, 
including raw material procurement, manufacturing, distribution and 
sales, use, and disposal or recycling in the end. To effectively capture 
the GHG emissions from its products, TCC launched the product 
carbon footprint Label from EPA Taiwan. In 2021, the carbon footprint 
of bagged cement by the Suao and Hoping Plant was verified as 
reduction of 11% and the carbon footprint from the Hoping Plant by 
5.5% respectively, both way above the 3% reduction standard for the 
Carbon Reduction Label issued by the EPA Taiwan. TCC thus became 
the first cement company with products labeled with the “green 
footprint” in Taiwan.

Establishing the Standard for the Cement 
Industry in Taiwan
The 1st Carbon Footprint Label & Carbon Re-
duction Label

Development of 
UHPC green 
building materials

Develop cement 
building materials with 
high intensity to extend 
lifecycle and reduce 
carbon emissions.

Oxygen-enriched 
and pure oxygen 
carbon capture 
techniques

Continue to break 
through the threshold of 
carbon capture 
technology and develop 
negative carbon 
techniques.

3D printing 
cementitious 
materials

Develop building 
materials that can be 
printed on a larger 
scale and have 
commercialization 
potential.

Portland Type I Cement is the only cement product that 

obtained the Environmental Protection Administration 

(EPA) "Product Carbon Footprint Reduction Label" in the 

cement industry of Taiwan.

All RMC plants in Taiwan have obtained carbon  labels from 

the Environmental Protection Agency for their concrete 

intensity specifications of 280kgf/cm2, 350kgf/cm2, and 

420kgf/cm2.

PII, PO, and PC Cement that are produced by Mainland 

China Plants obtained low-carbon labels, accounting for 

79% of the total shipments.

TCC is committed to developing environmentally friendly 
products. In addition to setting up a low-carbon building material 
R&D center to develop new types of concrete that can replace 
limestone as the main ingredient, and explores the legal issues of 
low-carbon emissions concrete at GCCA expert meetings. All of 
TCC’s Portland I, II, IV, and I (low alkali) cements manufactured in 
Taiwan have already obtained the environmental labels. Since 
2019, TCC has commenced product carbon footprint initiatives. 
In 2020, TCC took the initiative to apply to the Environmental 
Protection Administration (EPA) for the establishment of Product 
Category Rules (PCR), and obtained the first EPA "Product Carbon 
Footprint Label" in the cement industry with the highest market 
share and the gold-level environmental label certification for 
Portland Type I Cement. In 2021, it was verified that the carbon 
footprint reduction of the Suao Plant and the Hoping Plant was 
11% and 5.5% respectively, both meeting the 3% standard set by 
the Environmental Protection Administration (EPA). TCC was 
subsequently awarded the first EPA "Product Carbon Footprint 
Reduction Label" in Taiwan's cement industry. In the future, TCC 
will gradually expand the carbon label and the carbon reduction 

label to Portland Type II, III, IV, and V Cement. PII, PO, and PC 
Cement, which are produced by Mainland China Plants, have 
obtained the low-carbon labels and can be supplied according to 
customers’ demand. The shipment of cement with low-carbon 
label accounted for 79% of the total shipments in 2022, seizing 
opportunities in low-carbon cement market.

All RMC Plants in Taiwan have obtained carbon footprint labels 
from the Environmental Protection Agency for their concrete 
intensity specifications of 280kgf/cm2, 350kgf/cm2, and 
420kgf/cm2 at the end of 2022. TCC will further obtain carbon 
labels 5 according to the carbon reduction performance in the 
future. Also, TCC will gradually expand ISO 14067 carbon 
footprint certification of concrete products. TCC helps customers 
to create a comfortable building environment while providing 
low-carbon emissions products to reduce the impact on the 
environment, and encourages concrete customers to apply for 
green building certification to expand sustainable construction 
and sustainable urban infrastructure, and to gradually fulfill the 
commitment to concrete carbon neutrality.
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With the increasing demand for resilience in the built 
environment, TCC has combined its unique techniques, 
determination in low-carbon development, leadership 
position in innovation, and commitment to the mutual 
benefit of the earth to invest in a full range of low-carbon 
techniques and product development. Low-carbon 
emissions development is identified as the core objective 
from production process carbon reduction, recycling to 
product life cycle.
Since 2011, TCC has been actively investing in the 
research and development of carbon capture technology, 
having partnered with ITRI to develop the 1st generation of 
1.9MWt and new generation of 500KWt pilot plant CO2 
carbon capture system over the years. It will be first 
applied to the oxy-calcination scale-up process planning 
(designed to capture 100,000 tCO2 per year) at the #1K 
production line of the Hoping Plant, thus accelerating the 
progress of commercial operations. This technology was 
awarded the R&D 100 Award for Industry Innovation by The 
Oscars of Invention - The Chicago Tribune. Based on the 
carbon capture techniques in the past, TCC is planning to 
apply oxygen-enriched and oxy-fuel combustion 
techniques to the carbon capture and recycling system. It 
will enhance fuel combustion efficiency and store concen-
trated CO2 at the same time, making it the latest carbon 
capture technique.
Ultra-High Performance Concrete (UHPC) has 
explosion-proof properties that can be utilized to make 
energy storage cabinets. Additionally, the walls and curtain 
walls of the DAKA Renewable Resource Recycling Center 
(RRRC) are made of this material. UHPC has high intensity 
characteristics that enable it to replace rebars and provide 
longer product lifecycles, reducing weight when used as a 
PC plate building material and decreasing the product’s 
carbon footprint by more than 60%. There is potential for its 
application to general construction and demand for special 
functions. UHPC does not need rebars and features fast 
prototyping, making it an excellent base for 3D printing 
materials. Among the many large-scale 3D printing materials, 
UHPC is cost-effective, strong, colorful and suitable for 
large-scale printing, with commercial potential for supporting 
the development of low-carbon architecture techniques. 
Through innovative research and development, TCC is 
committed to exploring low-carbon solutions for the cement 
industry, and harnessing carbon reduction technologies and 
green building materials development that are superior to 
those of the industry, so as to serve as a benchmark for the 
manufacturing industry to achieve net-zero transformation.

4.3.5.2_Key Performance of Promotion

TCC is planning the construction of an oxygen-enriched 

(liquid oxygen) combustion system at the Suao Plant, 

which is estimated to save 8,967 tons of coal per year upon 

completion, equivalent to a reduction of 26,870 tCO2e.

The 3m*3m large printing test 

for 3D printing cementitious 

materials has been completed.

The walls and curtain walls of the DAKA Renewable 

Resource Recycling Center (RRRC) are made of UHPC 

materials, whose characteristics of high intensity that 

enables them to replace rebars and longer product lifecy-

cles reduce product carbon footprint by more than 60%.

The Suao Plant is also planning a high efficiency combus-

tion program with alternative fuel to further reduce green-

house gas emissions by substituting coals with biofuel.

2021 2022 2023 
(including projected investments)

Ultra-High Performance Concrete (UHPC)Note1 4,658 304,614
22,950

Low-Carbon 3D Printing Materials Research
and Development Project - 2,006

ITRI - Calcium Loop Carbon Capture Techniques
(including industrialization cooperative research) 11,239

The research project has been
completed and closed.Development of Efficient Biological Carbon

Sequestration and Utilization Techniques 2,250

ITRI - Indirect Carbonation Techniques for
Basic Oxygen Furnace Slag (BOFS) - 400 The research project has been

completed and closed.

High efficiency combustion with alternative
fuel project - - 50,000

Oxygen-enriched and pure oxygen carbon
capture techniques - - 13,171

Total 18,147 307,020 86,121

YearProject

Note1 :The capital and investment cost are mainly in 2022, cause the estimated investment significant decline in 2023.

4.3.5.3_Management Capital and Investment Cost

In order to enhance the efficiency of alternative fuel use, TCC is planning add an oxygen-enriched (liquid oxygen) combustion system 
at the Hoping Plant, which is estimated to save 8,967 tons of coal per year upon completion, equivalent to a reduction of 26,870 tCO2e. 
The Suao Plant is also planning a high efficiency combustion program with alternative fuel to further reduce greenhouse gas 
emissions by substituting coals with biofuel.

Ultra-High Performance Concrete 
(UHPC)
Whole New Applications of 
Low-Carbon Building Materials

Ultra-High Performance Concrete (UHPC) is the 
most innovative cementitious engineering material 
developed over the past 30 years. It was formulated 
by TCC's Low-Carbon R&D Center. Compared with 
conventional concrete, UHPC has ultra-high perfor-
mance in mechanical properties, high mechanical 
compressive strength, and outstanding durability, 
marking a significant engineering advancement. 
Buildings made of traditional concrete offer a life 
span of 50 to 70 years, yet UHPC buildings can last 
for 100 to 120 years, reducing building reconstruc-
tion and the resulting waste, which puts carbon 
reduction into practice. TCC plans to complete the 
UHPC mass production plant in 2023 and take 
advantage of the material’ s fireproof and explo-
sion-proof properties to develop patented energy 
storage cabinets, with mass production commenc-
ing in 2023.

｜UHPC太極無盡藏

Unit: NT$ thousand
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4.3.6_Development of New Energy Business

4,3,6.1_Five Energy activities

4.3.6.2_Key Performance of Promotion

Including projected
investments

------------ projected investments ------------ 

2021 2022 2023 2024 2025

Solar power project sites 195,429 40,362 18,204 37,890 13,455

Fishery and electricity
symbiosis project sites 1,205,494 738,454 1,988,589 2,863,797 357,975

Wind farms 50,357 82,691 246,493 1,184,407 -

Geothermal energy
development 300 6,504 381,572 147,921 63,395

Ocean energy
development 5,225 18,443 33,811 1,623,431 1,000,000

Energy storage 116,569 2,658,684 9,031,314 - -

Green buildings 1,289,007 5,441,368 3,006,000 59,000 -

Super Battery machine
and equipment 105,870 5,574,632 4,477,000 1,448,000 1,050,000

Charging stations (Taiwan) - 72,157 12,000 - -

Feasibility research on
small hydropower - 1,417 3,306 - -

Total 2,968,251 14,634,712 19,198,289 7,364,446 2,484,825

The targeted renewable energy installed capacity is 

198 MW by the end of 2024 (including Taiwan and 

Mainland China).

4.3.6.3_Management Capital and Investment Cost 

The cumulative installed capacity of energy storage is 

796.5 MWh as of the end of 2023 (including Taiwan 

and Mainland China).

The power generated from renewable energy sources 

was 212 million kWh (from 2020 to 2022), equivalent to 

a reduction of more than 106 thousand tCO2e.

1,311 charging stations were established as of the end 

of 2022 (Global).

Year
Project

Unit: NT$ ten thousand

Energy Storage

Energy Transmission

Energy Supply

5

4

3

2

1

Energy Solution

Energy Creation
Development of Diversified Renewable Energy
Develop diversified sources of green energy, and continue to 
develop new renewable energy plants. 

Investment in Smart Energy Storage Business
Enhance energy storage technology and applications, and 
strengthen electric power auxiliary service capabilities. 

Development of High-Power Cells
Integrate the advantages of energy creation and storage, and 
upgrade battery R&D and the electric transportation market.

Supporting Enterprise to Obtain Green Energy
Establish one-station energy management services, 
providing priority access to renewable energy for small and 
medium-sized enterprises.

Low-Carbon Lifestyle with Energy Storage 

Integrated Charging Products
Develop the low-carbon energy storage integrated charging 
station to improve the efficiency of power system.
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TCC is devoted to the development and investment in 
renewable energy, expanding with approaches of 
self-consumption and self-development. Following 
the government’s pace for energy transformation, 
TCC is also proactively conducting the development 
of solar power, wind power, geothermal and ocean 
thermal energy conversion. TCC promotes the 
establishment of solar and wind power plants in 
Changhua, Yunlin, Chiayi, Tainan, Pingtung city, etc., 
among which the first fishery and electricity symbio-
sis is one of the main development projects, combin-
ing fishery and solar power equipment and making 

the most efficient use of land resources. On the other 
hand, TCC explores the possibility of diversified 
renewable energy. TCC has been working with CPC 
Corporation for the drilling of wells for the Vakangan 
Geothermal project in Taitung since 2022. In 2023, 
TCC worked with ITRI on capacity testing and 
geothermal turbine planning. They will establish a 1 
MW geo thermal power plant in a 3-hectare area. The 
geothermal power plant construction is expected to 
be completed in the fourth quarter of 2024, promoting 
local potential for green energy.

Renewable energy plays an indispensable role in the global 
trends of net-zero transformation. The application of new 
energy is the theme for TCC’s industrial development in the 
future. TCC is moving toward the target of becoming an 
all-round energy group, covering the development of renewable 

energy with smart energy storage system, high-power cells, 
charging services that connect to the generation of electric 
transportation, and green energy trading in recent years. TCC 
looks forward to providing all-round energy solutions to assist 
enterprises with energy transformation.

6.4 

4.3.6.4_Energy Creation - Development of Diversified Renewable Energy

1 , 8 0 0公尺 24-30ºC
表面海水溫度

7ºC
深層海水

4.3.6.4.1_TCC Hoping Power Plant Energy Transformation Plan

TCC Hoping Power Plant is undergoing energy transformation. In addition to the solar power for self-consumption on the roofs of the 
buildings at the plant site, there are bio alternative fuel, small hydropower, and ocean thermal energy conversion systems for 
renewable energy as well.

In order to speed up the development of renewable energy and 
the potential of the rich energy resources in the eastern ocean, 
TCC will promote the world’s first MW-level ocean thermal 
energy conversion system in Hualien County. This system will 
generate energy from the temperature differences between 
the warm waste water from Ho-Ping Power Plant and the cold 
deep ocean waters. The preliminary feasibility assessment, 
including the deployment of underwater pipelines, water wells, 
generators, and the economic return rate on investment, for 
the ocean thermal energy conversion system was completed 
in October, 2022. In 2023, in response to the ocean thermal 
energy conversion system construction, TCC will commence 
procedures for environmental impact assessment. It is expect-
ed to become the base load green energy for Taiwan upon its 
completion and operation.

The pre-planning assessment was completed in 2022, 
including a survey on the biomass sources, means of access, 
transportation, and storage, the selection of gasification 
system, economic benefit analysis, and an analysis of pertain-
ing laws and regulations. In 2023, TCC will continue further 
feasibility assessment and research for biofuel, looking 
forward to replacing and reducing coal usage.

TCC plans to set up small hydropower units at the existing 
warm water discharge canals of Ho-Ping Power Plant, generat-
ing power from potential energy provided by cofferdams. The 
hydraulic model tests and hydraulic analyses for the small 
hydropower installation at the discharge canals on the south 
and north side were completed in December 2022. In 2023, the 
feasibility research and analysis report of small hydropower 
will be obtained, and its results will serve as a reference for the 
subsequent planning.

Bioenergy1 Ocean thermal energy conversion system3

Small hydropower project2
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4.3.6.5.1_Cumulative Energy Storage Capacity

2021 2022 2023

Operational Under construction (including operational)

5.1 8.7 796.5

4.3.6.5.2_UHPC Energy Storage Cabinet 
World’s First Low-Carbon Fire-Proof Energy 
Storage Cabinet

TCC is devoted to R&D innovation of new techniques and 
low-carbon products. Its UHPC energy storage cabinet 
obtained the innovation patent for “portable cabinet and 
energy storage equipment” in 2022. Compared to the standard 
metal cabinet, it can reduce carbon by 50% while having the 
same volume capacity and offering other advantages:
In general, the metal energy storage cabinet must be placed 

In response to the trends of the low-carbon transportation vehicle, 
it is expected that the laws and regulations of the government will 
focus on the parking spaces dedicated to the electric vehicle and 
the installation of charging facilities and further regulate specific 
areas. As the demand for charging increases, the installation of 
energy storage equipment will become more important. Please refer 
to chapter 4.3.5 R&D Innovation for more information on the applica-
tion of UHPC. TCC launched Ultra-High Performance Concrete 
(UHPC) energy storage cabinets in July 2022, making it the 
world’s first energy storage facility that focuses on both environ-
mental protection and fire and explosion resistance. It reduces 
carbon emissions by 50% compared to a common metal energy 
storage cabinet. We are looking to optimize it by offering different 
sizes to enhance the flexibility in the deployment of energy 
storage and its application fields, providing customers with 
energy storage solutions that are more low-carbon, safer, and 
more reliable. Additionally, TCC also continues to develop the 
application of UHPC on low-carbon sustainable building 
materials. Since UHPC has the plasticity of concrete materials, it 
can extend the lifecycle of the building material and reduce 
carbon by at least 60% compared to traditional concrete.

outdoors and keep at a distance from the building, as mandat-
ed by the applicable Fire Services Act, which restricts its 
placement inside buildings. Harnessing the properties of 
UHPC, the UHPC energy storage cabinet of TCC passed the 
certification of CNS 12514-1/-8 and comes with three-staged 
fire-extinguishing devices. It is certified for fire safety and can 
serve as indoor energy storage system, functioning as an 
emergency power supply for business offices or apartments. 
This technology reduces the reliance on generators, leading to 
improved carbon reduction. As a result, it has high potential in 
the market.

The First UHPC Energy Storage 
Cabinet Application Case

In July 2022, TCC launched the world’s first UHPC 
energy storage cabinet that is safe and low-carbon 
at 7-11 Yawan Branch. Using the high-performance 
battery cells of E-One Moli under the TCC Group, 
TCC created Taiwan’s first DC-DC charging station 
at a convenience store. The new energy model es-
tablished at 7-11 Yawan Branch will first use solar 
power and a small energy storage system. When 
there is a blackout, the microgrid will automatically 
switch from the grid connection mode to using 
solar power and energy storage batteries to provide 
a power supply under emergencies.

｜UHPC儲能櫃

Unit MWh

It can bear 2 metric 
tons per square 
meter of water 
pressure and 
prevent disasters 
completely.

Compressive 
strength of over 
17,000 psi.

Fire
Resistance &

Flame Retardancy

Impermeability
&

Weather Resistance

High
Compressive

Strength

It has passed the 2- 
hour fire-resistance 
certification of 
CNS12514-1/-8 and 
the flame 
retardancy test.

Scope covers Taiwan and China

2,042 17,278 16,608 363 46,666 10,68466,044 17,000Total installed
capacity

Solar

Item 2027

-

-

2,000

1,500

-

-

2018

43

1,999

-

-

-

-

2019

-

10,078

-

7,200

-

-

2020

106

2,102

-

14,400

-

-

2021

363

-

-

-

-

-

2022

3,233

43,433

-

-

-

-

2023

49,039

24,567

24,472

-

-

-

-

6,207

2026

207

-

6,000

-

-

-

2025

684

10.000

-

-

-

-

2024

183

55,850

9,000

11

1,000

-

Operational Under Construction / Under Development

Bulk
tariff Note 1

Solar

Wind
Power

Wind
Power

Ocean
Energy 

Total
(As of 2024)

11

1,000

137,934

30,600

28,495

-

198,040

Note 1: Bulk tariff includes Corporate renewable power purchase agreements (CPPA).
Note 2: The estimated installed capacity information after 2023 of this table is presented by the latest information that we have before the issuance of this report. The actual status is subject to the

rolling adjustments based on the progress of each project site.

Unit kW

4.3.6.4.2_Renewable Energy Capacity

- Renewable energy 
installed capacity
Estimated by end of 2024
>190 MW

- Self-generation and 
self-used capacity
By the end of 2024
28,506 kW

- Renewable energy 
generation in the past 
three years
(from 2020 to 2022)
>212 million kWh
Reduction of over 
106,000 tCO2

- Renewable energy 
generation Estimated 
accumulation by end of 
2024
>659 million kWh Reduction 
of over 330,000 tCO2

Using renewable energy has become a common 
approach for carbon reduction adopted by compa-
nies. Since the intermittency of renewable energy 
makes energy storage technology wait for a 
breakthrough, a comprehensive energy storage 
system will become the key to stable energy supply. 
In 2021, TCC acquired Engie EPS, an European energy 
storage company, and renamed it NHOA, whose 
project sites cover Europe, America, Oceania, and 
Africa. With the latest technologies and the 
techniques communication of NHOA, to expand its 
energy storage business, TCC entered the global 
market of energy storage and charging station and 
became the fourth largest energy storage company in 
the world. Its business scope ranges from energy 
storage systems, microgrids, to electronic vehicle 
charging stations.TCC has developed diversified 
energy storage applications. For example, in 2021, 
TCC launched the first 5 MW large scale AFC 
(Automated Frequency Control) smart energy storage 
system in Changhua Coastal area. The revenue from 
sales of energy for 2022 is nearly NTD 29 million. It 

has also helped Taipower improve power supply 
stability. During the blackout incidents in 2021 and 
2022, energy storage sent out electricity to support 
Taipower and stabilized the frequency of the regional 
grids. Furthermore, the 10 MW E-dReg smart energy 
storage system installed in the Hoping Plant passed 
Taipower’s performance test and joined the energy 
trading platform in March 2023. There are also other 
large-scale project sites under construction, such as 
energy storage systems like the 35 MW E-dReg of 
Suao Plant, the 100 MW E-dReg of TCC LIEN-HSIN 
Green Energy Corporation LTD. in Hoping, the 50 MW 
E-dReg of Hualien Plant, all of which have passed the 
grid connection review of Taipower. All will be 
completed successively in 2023. 

4.3.6.5_Energy Storage - Investment in Smart Energy Storage Business

Self-deve-
loped and
self-used

Geo-
thermal
Energy

Scope covers Taiwan and China
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In order to achieve the goals of net-zero emissions 
through low-carbon transportation, many countries 
establish policies regarding electric vehicles, which 
accelerates the development of electric vehicles, and 
pay attention to the advancements of battery 
techniques. E-One Moli of the TCC Group is dedicated 
to the development of the rechargeable lithium-ion 
battery and the mass production of the ultra-high 
power cylindrical cells. Its battery cells continue to be 
applied to the high-performance products of the next 
generation, including markets of high-class super 
cars, high-class heavy electric bikes, and off road 
electric bikes. It also successfully enters the field of 
electric vertical take-off and landing (eVTOL) aircraft 
and gets involved in the development of transporta-
tion electrification, creating the brand image of 
providing advanced lithium-ion batteries that are 
safe, high-energy, and high-power. E-One Moli not 
only continuously refines the base for high-power 
battery cells but also proactively improves their cycle 
life to stabilize its market position and realize the 
circular concept of battery reuse.

In 2021, TCC announced a NTD 12 billion investment 
in the construction of a super battery factory in 
Kaohsiung, which is expected to be put into produc-
tion in the second half of 2023. It will produce ternary 
Nickel batteries that are high-capacity and 
high-C-rate. The production capacity will be 1.8 GWh, 
providing the long-range battery capacity required for 
24,000 electric vehicles for one year. Besides, E-One 
Moli’s production equipment at plants in Tainan 
Science Park is under improvement. From 2021 to 
2023, the energy conservation and carbon reduction 
project has been implemented. The cumulative 
energy-conserving result was 2.88 million kWh per 
year, which accounts for 5% of the electricity 
consumption of the whole plant and improves the 
energy efficiency during the process of battery 
production. TCC’s overall production capacity of 
batteries is expected to reach 3.3 GWh per year by 
2024. In the future, TCC will continue to pay attention 
to the global demand for power cell services, 
proactively develop and grasp the emerging niche 
market in the low-carbon economy.

能元與國際航空公司
共同開發電動垂直起降飛行器

4.3.6.6_Energy Transmission - Development of High-Power Cells

In response to energy transformation, TCC fully 
understood that the energy storage system is the key 
to stable energy supply; therefore, TCC developed an 
energy storage integrated charging combination to 
meet the needs of the market. TCC’s energy storage 
integrated charging station adopts a DC-DC design. 
Energy will first be stored in the energy storage 
system and then be provided to the electric vehicle 
by the energy storage system. As controlled by the 
program, the energy storage system will automatically 
save the energy during the off-peak period and charge 
the electric vehicle during the peak period, which can 
significantly mitigate the burden on the grid during 
the peak hours. Take the 180 kW charging station as 
an example, incorporated with TCC’s 145 kW small 
energy storage facilities, only 40 kW power from the 
grid is required, and the rest is provided by the energy 
storage system, which can reduce the occurrence of 
instant overload of the grid.

In March 2022, NHOA.TCC launched Taiwan’s first 
green-energy-only charging station “24K Green“ at 
TCC DAKA in Hualien, which is 100% supplied by 
solar power. Currently, TCC has 9 charging stations 
being launched or under construction in Taiwan, 6 of 
which are energy storage integrated charging stations. 
The use of electric vehicles is expected to increase 
gradually due to the relevant laws and regulations 
and carbon reduction trends, such as the requirement 
of arrangement of parking spaces dedicated to the 
electric vehicle and its charging facilities at public 
parking lots, which further increases the demand 
for the establishment of charging facilities. TCC will 
continue to seize the opportunities in the market of 
new energy business, strengthen multiple applications 
of the techniques, and improve the convenience of 
the charging process to make new energy fit in the 
lifestyle of the public.

4.3.6.7_Energy Supply - Low-Carbon Lifestyle with Energy Storage Integrated
Charging Products
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Completed

In order to control the operation in European market 
and accelerate the increase in charging stations, 
Atlante acquired the department of charging station 
establishment of Kilometer Low Cost, S.A., a 
Portuguese company, for EUR 4.50 million in Decem-
ber 2022, aiming to create the Group’s largest fast 
charging network in South Europe.

 Atlante has more than 1,300 
fast and ultra-fast charging stations that have 

been inaugurated or under construction.

Target

5,000 installations in Italy, France, 
Spain, and Portugal by 2025. More than 

35,000 installations by 2030. 

TCC expands its charging business in 
Europe Target of 5,000 to 10,000 
charging stations by 2025

Atlante, under NHOA.TCC, which develops electric 
vehicle fast charging infrastructure, received a EUR 
22.70 million sponsoring project from the Connecting 
Europe Facility Fund (CEF Fund) in September 2022. It 
is expected to install 215 electric vehicle fast 
charging stations, which use 100% green energy and 
are integrated with an energy storage function, in Italy, 
France, Spain, and Portugal. 

In November 2022, TCC Group entered the green 
energy trading market and officially inaugurated the 
“Energy Helper TCC Corporation Green Energy Trading 
Platform.” This platform incorporates diversified 
renewable energy sources and resources from each 
subsidiary of the Group, including energy generated 
from wind, solar, geothermal, and ocean sources. 
Through the integration of TCC’s charging devices, 
green energy trading, and power trading resources, 
new energy business will come to birth, providing 
more all-round energy services. Currently, there 
are more than 200 members on the platform. The 
platform provides online green energy counseling, 
which enables the companies with a demand for 
green energy to conduct self-assessment by using 
big data analysis. The access to the green energy 
consultant has occurred nearly 1,200 times since 
the launch. Furthermore, the green energy supply not 
only incorporates the green energy sources of the 
Group but also discusses with offshore wind power 

corporations, expecting better deployment of green 
energy resources in the market.
As for the future plan regarding the green energy 
trading platform, the target for 2023 to 2025 of 
the energy supply matchmaking by the platform is 
expected to be nearly 175 MW, with estimated sales 
of green energy of 54,500 MWh, 34,500MWh, and 
161,000MWh, respectively, and cumulative sales 
of 250,000 MWh by 2025. Energy Helper TCC Corpo-
ration Trading Platform will continue to optimize the 
processes for green energy procurement to provide 
more convenient ordering methods for accessing 
green energy to customers with needs. Energy Helper 
TCC Corporation has also proactively participated 
in the external relevant SMEs matchmaking events 
since 2023. We hope that the precious green energy 
can become a strong support for the implementation 
of SMEs’ sustainability development and the achieve-
ment of goals of RE100.

4.3.6.8_Energy Solution - Supporting Enterprise to Obtain Green Energy
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4.4.1.2_Greenhouse Gas Emissions

Absolute Gross Greenhouse Gas Emissions（Unit: tCO2e) 2021

Scope 1
 

 

Cement Plants | Taiwan 4,797,296

2020

4,411,086

2022

4,312,390

2019

4,266,390

RMC Plants | Taiwan

Group Operation Headquarters | Taiwan

Subtotal | Taiwan

Cement Plants | Mainland China

Grinding Stations | Mainland China

Subtotal | Mainland China

Total | Taiwan and Mainland China

Cement Plants | Taiwan

RMC Plants | Taiwan

1,517

132

4,798,945

25,867,678

–

25,867,678

30,666,623

212,407

6,866

2,059

140

4,413,285

31,255,633

–

31,255,633

35,668,918

202,312

7,101

1,776

146

4,314,312

20,715,305

2,815

20,718,120

25,032,432

210,273

6,571

2,088

142

4,268,620

31,362,071

–

31,362,071

35,630,691

223,096

5,010

Scope 2

Group Operation Headquarters | Taiwan

Subtotal | Taiwan

Cement Plants | Mainland China

Grinding Stations | Mainland China

Subtotal | Mainland China

Total | Taiwan and Mainland China

Cement Plants | Taiwan

RMC Plants | Taiwan

Group Operation Headquarters | Taiwan

1,119

220,392

1,094,397

–

1,094,397

1,314,789

5,009,703

8,383

1,251

1,199

210,612

1,257,882

–

1,257,882

1,468,494

4,613,398

9,160

1,339

1,636

218,480

846,574

6,487

853,061

1,071,541

4,522,663

8,347

1,782

1,240

229,346

1,313,966

–

1,313,966

1,543,312

4,489,486

7,098

1,382

Scope 1 & 2

Scope 3

Subtotal | Taiwan

Cement Plants | Mainland China

Grinding Stations | Mainland China

Subtotal | Mainland China

Total | Taiwan and Mainland China

Cement Plants | Taiwan

Group Operation 

Total | Taiwan

5,019,337

26,962,075

–

26,962,075

31,981,412

28,761

814

29,575

4,623,897

32,513,515

–

32,513,515

37,137,412

22,427

907

23,334

4,532,792

21,561,879

9,302

21,571,181

26,103,973

16,709

719

17,428

4,497,966

32,676,037

–

32,676,037

37,174,003

21,083

942

22,025

Emissions Intensity 2021

Scope 1 & 2
 

 

2020 20222019

Cement Plants | Taiwan (tCO2e/ metric ton of cementitious material)

RMC Plants | Taiwan (tCO2e/m3 of concrete)

Cement Plants | Mainland China (tCO2e/ metric ton of cementitious material)

0.806

0.0016

0.709

0.813

0.0018

0.723

0.803

0.0016

0.690

0.814

0.0015

0.728

Note 1: The most significant Scope 3 emissions of cement plants inventoried since 2018 are "upstream transportation and distribution," and the upstream indirect emissions and downstream leasing 
of purchased electricity of the Operation Headquarters.

Note 2: The types of GHG emissions from Taiwan RMC Plants only include CO2 emissions from gasoline, diesel (added in 2022), and electricity purchased.
Note 3: Scope 2 emissions of Taiwan are calculated with reference to the 2021 electricity emissions coefficient of 0.509 kg CO2e/kWh announced by the Bureau of Energy, Ministry of Economic 

Affairs; the electricity emissions coefficient of Mainland China adopts the latest data announced by the local government of the region where each plant operates.
Note 4: Grinding stations in Mainland China were included into the calculation of GHG emissions from 2022; therefore, there is no data for the previous 3 years.
Note 5: The Taiwan plants conducts third-party audits annually, and the Mainland China Plants cooperate with respective local governments in arranging third-party audits on a uniform basis.
Note 6: Because the Low-Carbon R&D Center was added into the scope of inventory, the GHG emissions of the headquarters in Taiwan for 2022 increased compared to 2021.

TCC makes climate commitments under the most stringent 
scientific standards. With the 2050 net-zero target, the 
concrete carbon neutral target, and the 2025 Science Based 
Targets (SBT), TCC formulates all-round carbon reduction 
strategies to implement carbon reduction in cement business 
operations and products. In addition, TCC also expands its 
green energy business, providing various green energy 
solutions to national energy, cities, enterprises, electric 
vehicles consumers as a driving force for society as a whole 
towards energy transition. Therefore, TCC formulates 

appropriate indicators in diversified strategic aspects and sets 
proactive targets. TCC continues to track the progress of the 
targets annually and review the results rigorously to manage 
climate-related risks and opportunities. For the GHG emissions 
target, the 2022 carbon emissions intensity of cementitious 
materials in Taiwan and Mainland China reduced by 5.4% and 
5.6%, respectively, compared to 2016, steadily moving forward 
towards net-zero.

4.4.1.1_Climate Related Indicators and Targets

Note: V Achieved targets ▲ New indicators

Indicators Status of
Achievement

Performance
in 2022

Target by
2025

Target by
2030

Target by
2050

Matching with
6 climate actions

GHG Reduction
Base year 2016 |
tCO2e/ton of
cementitious
material

(since 2011 I Unit NT$)

(Ten thousand tons/year)

 

Taiwan Achievement
rate 97%

0.803 0.758(SBT -11%) 0.585(-31%) Carbon
Neutral

Concrete

Low-carbon
circulation

Mainland China V 0.690 0.651(-11%) 0.585(-20%)

Taiwan &
Mainland China

▲ 0.707 0.663 0.585

Water Intensity
Reduction
Base year 2016｜
million liters/ metric
ton of cementitious
material

Taiwan Achievement
rate 99%

0.000293 0.000264 0.000240 0.000192 Natural
Disaster

AdaptationMainland China V 0.000308 0.000263 0.000245 0.000192

Thermal
Substitution 
Rate of 
Alternative Fuel

Taiwan ▲ 4% 35% 45% 50% Low-carbon
circulation

Mainland China ▲ 8% 35% 45% 50%

Ratio of
Alternative Raw
Materials

Taiwan ▲ 23% 28% 35% 40% Low-carbon
circulation

Mainland China ▲ 25% 30% 40% 45%

Cumulative
Renewable Energy
Installed Capacity

  198 MW under constitution
(by the end of 2024)

500 MW under
management

700 MW under
management

1 GW under
management

Development of
New Energy

Business

Carbon Capture
R&D Budget

V Cumulative
investment of

NT$165 million

Cumulative
investment of
NT$1.3 billion

 – – R&DInnovation

Carbon capture Carbon capture technology
scale-up verification

measures under development
– 10 160 R&D Innovation

Valid Data of Carbon
Emissions Collected
from Critical Tier-1 Suppliers

▲ 64.6% – 90% – Supply Chain

4.4.1_Greenhouse Gas Emissions Indicators and Targets

(4.4) Indicators and Objectives

(weighted average)

Taiwan &
Mainland China
(weighted average)
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114,867,408

1,583

114,868,991

134,696,310

139,436,059

1,519

139,437,578

157,755,581

86,722,604

54,351

86,776,955

105,192,800

141,840,717

1,651

141,842,368

160,028,394

Cement Plants | Mainland China

Grinding Stations | Mainland China

Subtotal | Mainland China

Total | Taiwan and Mainland China

4.4.2_Other Climate-related Key Indicators

4.4.2.1_Energy use
Unit GJ

2021

Energy
Used
Directly

 
 

2020 20222019

17,667,458

20,786

354

17,688,598

102,964,854

1,583

102,966,437

120,655,035

16,316,761

28,170

251

16,345,182

125,512,147

1,519

125,513,636

141,858,818

Note3

16,399,565

24,308

4,209

16,428,082

78,040,601

836

78,041,437

94,469,519

16,190,492

28,507

261

16,219,260

127,483,380

1,651

127,485,031

143,704,291

RMC Plants | Taiwan (including diesel fuel and gasoline)

Group Operation Headquarters | Taiwan (including diesel fuel, gasoline, and natural gas)

Subtotal | Taiwan 

Cement Plants | Mainland China (including coals, diesel fuel, and gasoline)

Grinding Stations | Mainland China (including diesel fuel and gasoline)

Subtotal | Mainland China

Cement Plants | Taiwan (including coals, diesel fuel, and gasoline)

Total | Taiwan and Mainland China

Energy
Used
Indirectly

1,580,660

48,636

11,700

1,640,996

8,179,002

1,481,726

50,219

12,420

1,544,365

9,303,773

1,539,058

46,474

14,184

1,599,716

5,763,730

1,558,800

33,696

13,064

1,605,560

9,756,450

RMC Plants | Taiwan (purchased electricity)

Group Operation Headquarters | Taiwan (purchased electricity)

Subtotal | Taiwan 

Cement Plants | Mainland China (purchased electricity)

Cement Plants | Taiwan (purchased electricity)

Energy
Recovery
and
Recycling

–

8,179,002

9,819,998

497,725

3,723,552

4,221,277

–

9,303,773

10,848,138

428,486

4,620,139

5,048,625

53,515

5,817,245

7,416,961

388,047

2,918,273

3,306,320

–

9,756,450

11,362,010

361,206

4,600,887

4,962,093

Subtotal | Mainland China

Total | Taiwan and Mainland China

Cement Plants | Taiwan (waste heat to power)

Cement Plants | Mainland China (waste heat to power)

Total | Taiwan and Mainland China

Grinding Stations | Mainland China (purchased electricity)

Total 19,745,843

69,422

12,054

19,827,319

18,226,973

78,389

12,671

18,318,033

18,326,670

70,782

18,393

18,415,845

18,110,498

62,203

13,325

18,186,026

RMC Plants | Taiwan 

Group Operation Headquarters | Taiwan

Subtotal | Taiwan

Cement Plants | Taiwan 

Note 1: Cement Plants in Taiwan began collecting gasoline data of company vehicles from 2022.
Note 2: Electricity purchased by cement plants in Taiwan includes electricity consumption of the mining system. However, the mining system belongs to the subsidiary Ho Sheng Mining Co., Ltd.

and is not included in the scope of ISO 14064-1 GHG inventory.
Note 3: Diesel for the direct energy use of the Operation Headquarters during 2019 to 2021 only includes the procurement of diesel purchased for emergency generators. However, diesel used in

company vehicles for managers was included in 2022. As a result, the data increased significantly compared to the previous 3 years. 
Note 4: For the consumption of each type of energy use, please refer to the chapter on ESG Key Indicators in TCC’s 2022 Sustainability Report.

4.4.2.3_Energy Use Efficiency

4.4.2.4_Energy Use Performance

Self-generated
and self-used

 
 

45,000

63,136

192,705

397,719

3,059

701,619

889,310

1,590,929

20222021

50,114

68,940

47,044

134,041

–

300,139

–

300,139

2020

48,371

30,987

–

12,300

–

91,658

–

91,658

2019

46,275

–

–

–

–

46,275

–

46,275

Cement Plants | Taiwan

RMC Plants | Taiwan

NHOA.TCC | Taiwan

Subtotal | Taiwan

Cement Plants | Mainland China

Group Operation Headquarters | Taiwan

Total | Taiwan and Mainland China

Ho-Ping Power Company Note 1 | Taiwan

Note: Electricity-saving statistics from energy conserving initiatives cover the main promotion schemes with higher electricity savings.

Waste heat
to power  

 

2022

-22%

Improvement in waste heat to power performance
Cement Plants | Taiwan (2018 base year)

Equivalent percentage of annual electricity
purchased Cement Plants | Mainland China

Equivalent percentage of annual electricity
purchased Cement Plants | Taiwan

Renewable
energy 
generated for
self-consumption

+10%Self-consumption ratio of renewable energy
generated by itself increased | Taiwan (2021 base year)

Energy
conservation
projects

2021

-31%

-

2,313

2020

-29%

-

1,157 778

2019

-21%

+45.48%+86.60%+60.64%+35.41%

37%37%-39%-38%

-

3,084Total energy saved | Taiwan (Unit ten thousand kWh)

Percentage of use
of alternative raw
materials

 

 
Cement Plants | Mainland China

Cement Plants | Taiwan

Thermal substitution
rate of alternative fuel

2021

24%

23%

0.91%

1.25%

2020

22%

22%

0.14%

0.18%

2022

23%

25%

4%

8%

2019

19%

17%

0.01%

0.05%Cement Plants | Mainland China

Cement Plants | Taiwan

Note: For the consumption of each type of resources, including alternative raw materials, adjuncts, fuel, and clinkers, please refer to the chapter on ESG Key Indicators in TCC’s 2022 Sustainability Report.

Unit kWh4.4.2.2_Renewable energy use

4.4.2.5_Alternative raw fuel related ratios

Note 1: Ho-Ping Power Company and NHOA.TCC are subsidiaries of TCC.
Note 2: Self-generated and self-used renewable energy had not been activated at Mainland China Plants for 2019 - 2021.

Energy
Intensity

 
 

2021

3.097

0.0124

   2.819

2020

3.137

0.0150

2.924

2022

3.186

0.0140

2.682

RMC Plants | Taiwan (Unit GJ/m3 of concrete)

Cement Plants | Mainland China (Unit GJ/metric ton of cementitious material)

Cement Plants | Taiwan (Unit GJ/metric ton of cementitious material)

2019

3.219

0.0128

2.975
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4.4.2.9_

TCC implements a carbon reduction performance system, 
connecting the results of carbon reduction with the annual 
performance review, remuneration, and reward, to strengthen 
motivation and effectiveness of mid and long-term targets and 
climate-related indicator performance tracking. TCC sets 
carbon reduction targets for cement plants in Taiwan and 
Mainland China annually since 2019. Mainland China Plants 
also set KPIs when the finance department determines the 
budget, including the consumption intensity of electricity and 
coal during production process. The improvement targets are 
then distributed according to the characteristics of cement 
plants. TCC reviews the progress through the AI carbon 
reduction management platform. The platform demonstrates 
daily real-time data and the status of achievement, including 
the emission intensity, the progress of carbon reduction 
construction, and the status of alternative raw materials and 
fuel use. The performance tracking of each plant is reviewed at 
the biweekly SBT Meeting. TCC promotes the low-carbon 
transformation with an all-employees accountability mecha-
nism, connecting the performance on carbon reduction at each 
plant to the bonuses of senior officers and staff. At the end of 
each quarter and the year, quarterly bonuses and annual 
performance bonuses are calculated, taking each plant’s EPS 
and the achievement ratio of carbon reduction target into 
account. TCC implemented a trial internal carbon pricing 

mechanism for the Group's cement plants on a pilot basis from 
July 2022, allocating an emission quota each plant based on 
its production capacity. Each plant raises its trading demand 
for the emission quota through the platform. The platform 
conducts the price matchmaking. The status of internal 
carbon trading is planning to settle with the price of the Guang-
dong Carbon Emissions Trading Scheme at the end of the year 
and linked with the variable remuneration and reward. In 2023, 
TCC will continue to optimize the promotion of the internal 
carbon trading mechanism and the establishment of a relevant 
indicator review system. TCC links the binding of the quota 
trading among each plant and the plant’s performance with the 
remuneration and reward of all employees of that plant as a 
driving force for internal mutual carbon reduction to promote 
the Group’s net-zero roadmap at full speed.

Carbon Reduction Targets for Each Plant Linked to the Remuneration and Reward System4.4.2.6_Water Resources Used

4.4.2.7_Water Resources Use Efficiency

4.4.2.8_Low Carbon Products

Freshwater

1,648.81

638.34

13.60

9,635.54

46.46

112.81

448.61

9,609.60

Total

1,861.55

589.56

12.69

14,109.44

75.67

102.43

430.20

11,773.31

1,963.98

1,019.76

12.69

2,996.43

25,882.75

75.67

25,958.42

28,954.85

2,065.35

580.90

14.96

18,107.02

62.68

93.48

307.39

15,510.87

2,158.83

888.29

14.96

3,062.08

33,617.88

62.68

33,680.56

36,742.64

1,761.62

1,086.95

13.60

2,862.17

19,245.15

46.45

19,291.60

22,153.77

2022202120202019

2,100.23

402.56

17.28

17,754.20

68.59

23.22

247.28

14,926.16

2,123.45

649.84

17.28

2,790.57

32,680.35

68.59

32,748.94

35,539.51

RMC Plants | Taiwan

Cement Plants | Mainland China

Cement Plants | Taiwan

RMC Plants | Taiwan

Group Operation

Cement Plants | Mainland China

Cement Plants | Taiwan

Subtotal | Taiwan

Subtotal | Mainland China

Total | Taiwan and Mainland China

Grinding Stations | Mainland China

Cement Plants | Taiwan (including groundwater and industrial water)

RMC Plants | Taiwan (including municipal water and groundwater)

Group Operation Headquarters | Taiwan (including municipal water and groundwater)

Grinding Stations | Mainland China (including municipal water and industrial water)

Cement Plants | Mainland China (including municipal water, groundwater, industrial
 water, surface water of rivers, lake / reservoir, and rain)

Note 1: Since the Hualien Plant did not operate in 2022, the scope of data disclosure for 2022 covers Suao Plant and Hoping Plant.
Note 2: The amount of water used in Taiwan RMC Plants increased in 2022 compared to 2021, due to the additional scope.
Note 3: For the consumption of each type of water use, please refer to the chapter on ESG Key Indicators in TCC’s 2022 Sustainability Report.

Note: The percentage of green building material applications is defined as the percentage of TCC's sales of concrete products sold to customers for green building applications to the total concrete revenue.

Water conserving
projects

Water usage
intensity

 
 

2021

0.000300

0.000324

246,841

2020

0.000364

0.000333

–

2022

0.000293

0.000308

36,957

2019

0.000381

0.000336

–

Cement Plants | Taiwan (Unit million liters/metric ton of cementitious material)

Cement Plants | Mainland China  (Unit million liters/metric ton of cementitious material)

Total water saved | Taiwan (Unit m3)

Concrete
Products  

 

2021

11.2%

2020

7%

2022

7%

2019

–Percentage of green building material applications | Taiwan

Unit million liters

Recycled water
from manufac-
turing process
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Appendix
(I.) Reference Sources

01. Global Risks Report 2022 (WEF, 2022)

02. Global Risks Report 2023 (WEF, 2023)

03. Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to 

the Sixth Assessment Report of the Intergovernmental Panel on Climate Change 

(IPCC, 2021) 

04. Value Change in the Value Chain: BEST-PRACTICES IN SCOPE3 GREENHOUSEGAS 

MANAGEMENT Version 3 (SBT, 2018)

05. Product carbon footprint information website Investor action on biodiversity (PRI, 

2020)

(II.) TCC Sustainability and Climate Related Policies, Reports and Publi-
cations
01. TCC ESG Report 2022

02. TCC Annual Report 2022

03. TCC Corporate Sustainable Development Committee Organizational Procedures

04. TCC Risk Management Executive Committee - Organizational Procedures 

05. TCC Risk Management Policy and Principles

01.

Protect Life Live with it Forever

5 Move Toward Net-Zero Future

The Earth is the source of all life, blowing winds, growing 
trees, looking up to the stars, and listening to the songs of 
birds. It carries forward the memories, the reproduction, and 
the future of life for generations. It is the vision that human 
beings shall protect to let seasons come and leave as 
normal, and all life live in harmony and prosperity. As a 
bridge between the development of human beings and 
Nature, TCC shall take the responsibility to maintain the 
balance and mutual benefit between the forces of the two. 
We will continue to assess critical climate-related risks and 
opportunities in depth, strengthen the linkage between 
carbon reduction strategies and issues of risks and 
opportunities, and grasp the strategic arrangement that can 
mitigate the potential financial impacts to improve the 
precision of climate risk management.
From extreme climate, environmental catastrophe, species 
extinction, to the health of human beings and social justice, 
climate change may have impacts on the environment, 
humanity, and culture, urging the cooperation of all mankind 
to find a solution. The net-zero transformation is TCC’s 
commitment to the Earth. With the techniques and resourc-
es of its business, TCC invests in three core businesses: 
low-carbon building materials, resource recycling, and 
green energy. TCC’s actions range from low-carbon produc-

tion with zero waste in the cement industry, the circular 
economy of alternative raw material and fuel, the develop-
ment of low-carbon building materials, to the assistance in 
the disposal of city waste, the improvement of resource 
recycling and reuse. Furthermore, TCC also establishes a 
diversified industry chain of new energy that provides 
services of energy creation, storage, transmission, supply, 
and solution and integrates all possibilities of energy 
transformation. TCC proactively implements a brand new 
lifestyle of low carbon and new energy to construct the 
future coexistence of the humanity, culture, and the environ-
ment.
On this occasion, there are still abnormal weather events 
going on all over the world. The time pressure for solving 
the climate issue has become more and more intense. In 
the face of an unknown and uncertain future world, there is 
still hope. TCC will do its best to resolve the conflicts among 
human beings, industries, and the environment, expecting 
to share the responsibility together with the industry in 
creating a solution that possesses climate resilience, 
resource recycling, and the ability to coexist with natural 
ecosystems. Serving for life, this is the most important 
guard that we can give to our next generation.
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3_Cross-Industry Climate-Related Indicators

Indicators Contents Page

Greenhouse gas emissions

Transformation
Risk

Thermal substitution rate of alternative fuel

Ratio of alternative raw materials

Renewable energy used

Energy Use Efficiency

Energy conserving projects - total electricity saved

Valid Data of Carbon Emissions Collected from Critical Tier-1 Suppliers

Physical Risk Water Intensity Reduction

Water Resources Used

Water Resources Use Efficiency

Climate-related
Opportunities

Cumulative renewable energy installed capacity

Percentage of green building material applications

Capital
Arrangement

Low-carbon circulation

Natural Disaster Adaptation

Supply Chain Mutual Benefit

Low Carbon Products

R&D Innovation

Development of New Energy Business

Internal Carbon Price

Remuneration and Reward

49

48

51

51

51

51

34

36

39

48

52

52

51

26

29

32

48

52

28

14

02.

Describes the risks and opportunities associated with the Board's 
oversight of climate-related matters

Governance and Management‘s Structure and 
Responsibility

Result of Oversight on Climate-Related Issue

Governance and Management‘s Structure and 
Responsibility

Climate Risk Identification and Assessment

Speeding up Net-Zero Transformation

Risks and Opportunities

Climate Action

Result of Oversight on Climate-Related Issue

Climate Scenario Analysis

Climate Scenario Analysis

Other Climate-related Key Indicators

Result of Oversight on Climate-Related Issue

Climate Action

Natural Disaster Adaptation

Climate Risks and Opportunities Identification 
and Assessment

Climate Risks and Opportunities Identification 
and Assessment

Climate Risks and Opportunities Identification 
and Assessment

Climate Risks and Opportunities Identification 
and Assessment

Other Climate-related Key Indicators

Greenhouse Gas Emissions Indicators and 
Targets

Greenhouse Gas Emissions Indicators and 
Targets

Greenhouse Gas Emissions Indicators and 
Targets

Aspects TCFD disclosure items Corresponding section of this report Page

Governance a 4.1.1 10-11

12-14

10-11

12-14

15-17

7-9

25-46

15-24

28-31

18-24

4.1.2

b Describes the role of management in assessing and managing 
climate-related risks and opportunities

4.1.1

4.1.2

Strategies a Describes the short-, mid-, and long-term climate related risks and 
opportunities identified by the organization

Describes the organization's process for identifying and assessing 
climate-related risks

Describes the organization's process for managing climate-related 
risks

4.2.1

b Describes the climate related risks and opportunities that have a 
significant or material impact on the organization's business, 
strategy and financial planning, and clearly discloses the actual 
financial impact on the organization and information on the 
organization's low carbon economic transformation plan

3

4.3

4.2

c Describes the organization's strategic resilience, taking into account 
different scenarios of climate change, including scenarios of 2°C or 
lower 4.3.2

4.2.2

(III.)TCFD Disclosure Comparison Table
1_General Industry Indicators

2_Additional Disclosures for the Construction Materials Industry

Aspects TCFD disclosure items Corresponding section of this report Page

d Incorporates climate risks and opportunities into existing strategic 
decision-making considerations, including planning for climate 
change mitigation and adaptation targets

Disclosure of relevant key indicators, including energy, water and 
land use, etc.

4.2.1

4.3

Strategies

e Organizations with more than US$1 billion in annual revenue need 
to implement more complete climate related scenarios

4.2.2

Indicators
and
Objectives

f 4.4.2

12-144.1.2

Risk
Management

a 4.2.1

b 4.2.1

c Describes how the organization's processes for identifying, 
assessing, and managing climate related risks are integrated into 
overall risk management program

4.2.1

Indicators
and
Objectives

a Discloses the metrics used by the organization to assess climate 
related risks and opportunities in accordance with the strategy and 
risk management process

Discloses Scope I, II, III emissions quantities and related risks (if 
applicable)

4.4.1

4.4.2

b 4.4.1

c Describes the organization's goal for managing climate-related 
risks and opportunities and the performance of that goal, adding 
disclosure of milestones (if the organization has a mid- to 
long-term goal)

4.4.1

15-17

15-17

15-17

48-49

50-52

49

48

15-17

25-46

18-24

50-52
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The British Standards Institution is independent to the above named client and has no financial interest in the above named client. This Conformity Statement has 
been prepared for the above named client only for the purposes of verifying its statements relating to its climate related financial disclosures more particularly 
described in the scope.  It was not prepared for any other purpose. The British Standards institution will not, in providing this Conformity Statement, accept or 
assume responsibility (legal or otherwise) or accept liability for or in connection with any other purpose for which it may be used or to any person by whom the 
Conformity Statement may be read. Any queries that may arise by virtue of this Conformity Statement or matters relating to it should be addressed to the above 
name client only. 
Taiwan Headquarters: 2nd Floor, No. 37, Ji-Hu Rd., Nei-Hu Dist., Taipei 114700, Taiwan, R.O.C. 
BSI Taiwan is a subsidiary of British Standards Institution 

Conformity Statement 
Climate related Financial Disclosure 
 
This is to conform that Taiwan Cement Corporation 

No. 113, Sec. 2, Zhongshan N. Rd. 
Zhongshan Dist. 
Taipei City 
104414 
Taiwan 

台灣水泥股份有限公司 
臺灣 
台北市 
中山區 
中山北路 2 段 113 號 
104414 

Holds Statement Number CFD 792268 
 
As a result of carrying out conformity check process based on TCFD requirement, BSI declares that: 
Taiwan Cement Corporation follows the Recommendations of the Task Force on Climate-related 
Financial Disclosures (TCFD) with Supplemental Guidance for the Non-Financial Groups to disclose 
climate-related financial information which is clear, comparable and consistent against its organizational 
risks and opportunities as well as its financial impacts. The disclosure covers the four core elements of 
the TCFD and is prepared based on the seven guiding principles for effective disclosures.  
The maturity model for the Climate-related Financial Disclosures with Supplemental Guidance for the 
Non-Financial Groups is Level 5+: Excellence grade. 
涵蓋非金融產業補充指引之氣候相關的財務揭露的成熟度模型為[第五級 Plus：優秀]等級. 
 

 

 

 
 
 

 

 

For and on behalf of BSI  
Managing Director BSI Taiwan, Peter Pu 

Latest issue: 2023-08-28 Expiry date: 2024-08-27  
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The British Standards Institution is independent to the above named client and has no financial interest in the above named client. This Conformity Statement has 
been prepared for the above named client only for the purposes of verifying its statements relating to its climate related financial disclosures more particularly 
described in the scope.  It was not prepared for any other purpose. The British Standards institution will not, in providing this Conformity Statement, accept or 
assume responsibility (legal or otherwise) or accept liability for or in connection with any other purpose for which it may be used or to any person by whom the 
Conformity Statement may be read. Any queries that may arise by virtue of this Conformity Statement or matters relating to it should be addressed to the above 
name client only. 
Taiwan Headquarters: 2nd Floor, No. 37, Ji-Hu Rd., Nei-Hu Dist., Taipei 114700, Taiwan, R.O.C. 
BSI Taiwan is a subsidiary of British Standards Institution 

 

Statement number: CFD 792268 
 

Location: Conformity Check Overall Result: 

Taiwan Cement Corporation 
No. 113, Sec. 2, Zhongshan N. Rd. 
Zhongshan Dist. 
Taipei City 
104414 
Taiwan  

The maturity model for the Climate-related Financial 
Disclosures with Supplemental Guidance for the Non-
Financial Groups is Level 5+: Excellence grade . 
 
 

台灣水泥股份有限公司 

臺灣 

台北市 

中山區 

中山北路 2 段 113 號 

104414 

涵蓋非金融產業補充指引之氣候相關的財務揭露的成熟度

模型為[第五級 Plus：優秀]等級。 

Latest issue: 2023-08-28 Expiry date: 2024-08-27  
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