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Please refer to the  2.1.2 Biodiversity Plan



COVER STORY

Life Resilience
Yunnan Bletilla orchid (Bletilla formosana (Hayata) Schltr.) is a unique native orchid species of Taiwan. It 
blooms again in the limestone terrain of the mountains at over a thousand meters after being carefully 
restored by TCC and Dr. Cecilia Koo Botanic Conservation Center (KBCC).
The orchids on the rock walls are a response to extreme environments, a result of the ongoing dialogue 
between the vitality of life and environmental pressures.
TCC has long focused on the interaction between humans and nature. Over the past seven years, TCC has 
been commi�ed to energy transition, low-carbon production, and waste management, as our adaptive 
response to climate change. Just like the rebirth of Yunnan Bletilla orchid in the mines, the industry is also 
seeking its ecological position.

ABOUT THE REPORT

This Report is wri�en based on 
the TNFD LEAP methodology 
for TCC Group Holding’s 
(hereinafter referred to as 
“TCC”) Taiwan cement plants, 
mines, its subsidiary Hoping 
Power, and Hoping EcoPort, 
and also presents content 
related to the operations in 
Mainland China and the Dr. 
Cecilia Koo Botanic Conserva-
tion Center (KBCC).
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Living in harmony
with nature

EDITOR’S ADDRESS

The poetry of Chairman Nelson An-ping Chang: “Water wells in spring; clouds changes in summer; the moon lofts in 
autumn; mountains delight in winter.”  Earth’s beauty changes in seasons unveil the chapter of TCC TNFD Report. 
Spring, the beginning of the seasons, sowing the seeds of natural restoration; summer, the flourishing and growth 
of all creatures; autumn, enjoying the colorful world, happily sharing the harvest with companions; winter storing, 
enjoying the joy and beauty.  These seasonal changes reflect TCC's firm belief in nature, and the business philoso-
phy of nature-based management, in service of life, harmony, and well-being for all.



Living in harmony with nature
Biodiversity: for Humanity the Bell Tolls

“On the Planet Earth we live today, all species of wild mammals account for only 4% of mammals 
worldwide in total weight.  Among them, more than one-third is our humankind with a population 
of over 8 billion people, and the other two-thirds are those that domesticated as a primary source 
of food for humans.  Is there still a biodiversity?”

Humans cannot survive in an environment deprived of biodiversity.  Notwithstanding, in the past 
fifty years, 873 species of wild animals have gone extinct.  If humans continue to exploit and destroy 
unwarily, over 26,000 species of wild animals might disappear o� the face of the earth in the next 
twenty years.  Humans have a�empted to build an insulated Biosphere multiple times, but each 
time it has resulted in failure because humans were far from knowing how to create a self-reliant 
ecosystem.  Not to mention that the least-known aspect is the underground surface, or the 
so-called soil ecology, which is also one of the key reasons why TCC Group Holdings resolved to 
launch the Ho-Ping Ark Ecological Program.

I love diving a lot, among other hobbies.  I went scuba diving in the north coastal waters, and such 
o�shore islands as Orchid Island, Green Island, and the Pescadores in Taiwan beginning 1978.  At 
that time, the undersea world was dazzling and crystal-like as felt in a paradise, but no more nowa-
days.  Coral reefs cover only one-thousandth of the earth’s surface but they provide habitat for a 
quarter of marine life.  If global temperatures rise to 1.5°C warmer in the future, the number of corals 
alive will decrease by 70-90%, which could severely impact marine ecosystems.

To date, the world has experienced five mass extinctions.  Our generation is the only one in human 
history to realize that there had been five mass extinctions and that we will probably fall victim the 
next time.  If we are not paying a�ention, we might be the last generation to witness this massive 
destruction.

We are facing the dual challenges of biodiversity loss and climate change, caused by the rapid and 
continuous exploitation of the earth’s limited resources.  We shall not view these critical conditions 
as two separate issues.  Climate change and biodiversity loss are not only environmental issues but 
also economic development, security, and social moral and ethical issues.

The first is the cognitive crisis.  People doubt whether the sweeping climate crisis will really 
happen.  The answer is positive if the weather conditions keep deteriorating.  The second is the 
ideological crisis.  People doubt whether those they do to refrain it from ge�ing worse is useful.  We 
must be confident enough to believe that what we do will help the earth.  The third is the imagina-
tive crisis.  People cannot imagine how horrible it will be if the climate crisis comes true.  We do not 
know how many of the existing over-8-billion people will survive.  These are our crises.

The world is at the most important crossroads in history, facing the most profound systemic 
changes and challenges.

The crux is how we can get prepared to coexist with nature.
Every human action or behavior will a�ect the foundation of the natural world.

Nelson An-ping Chang
Chairman

TCC Group Holdings

2
0

2
3

 T
C

C
 G

R
O

U
P

 H
O

L
D

IN
G

S
 T

H
E

 T
A

S
K

F
O

R
C

E
 O

N
 N

A
T

U
R

E
-R

E
L

A
T

E
D

 F
IN

A
N

C
IA

L
 D

IS
C

L
O

S
U

R
E

S
 R

E
P

O
R

T

04

1 - Water Wells in Spring
TCC & TNFD
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Living in harmony 
with nature

It is imperative that 
people should change the 
way they think from the 
perspective of “I” to “we.”  
However, the global crisis 
is not just a natural 
climate crisis; three other 
crises ensue.

Chairman’s Addres



https://media.taiwancement.com/web_tcc/en/report/csr/report_2023_all.pdf
https://media.taiwancement.com/web_tcc/en/report/csr/report_2023_all.pdf






https://www.tccgroupholdings.com/en/report/rule/Biodiversity%20Policy.pdf
https://www.tccgroupholdings.com/en/report/rule/No%20Deforestation%20Commitment.pdf
https://www.tccgroupholdings.com/en/report/rule/Stakeholder%20Engagement%20Policy.pdf
https://www.tccgroupholdings.com/en/report/rule/Risk%20Management%20Committee%20Charter.pdf


In accordance with the TNFD framework, the functional commi�ees under the Board of Directors at TCC—the 
Risk Management Commi�ee and the Corporate Sustainable Development Commi�ee—are tasked with 
relevant governance. Regarding the business and value chain’s footprint, through the LEAP approach, the 
nature-related dependencies, impacts, risks, and opportunities of operation sites were analyzed. Also, stake-
holder input was collected via questionnaire. Finally, a financial assessment of nature-related opportunities 
was conducted.

1.1 _  Nature & Biodiversity Management
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Water Wells in Spring —
TCC & TNFD
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Governance Board of Directors
Risk Management Commi�ee
Corporate Sustainable Development Commi�ee 

Strategy

Locate

TCC Group Holdings
Taiwan Operation Sites,
Including

Financial Disclosures on
Nature-related Opportunities

Alternative Energy 
Alternative Raw Materials 
 Alternative Fuels 
Water Reclamation
Natural Ecology Conservation

Stakeholders
Government
Local Communities/ Indigenous Peoples
Influential Advocacy Organizations
Non-profit Organizations
Academic Institutions/ Financial Institutions
Employees

Evaluate
Assess
Prepare

IUCN Protected Areas
Functional Zones of the Ministry of the Interior
Biodiversity Datasets from Ministry of Agriculture

ENCORE
TNFD Sector Guidance
Nature-related Dependencies & Impacts Workshop
Nature-related Risks & Opportunities 
Assessment Workshop

NIA
SBTN

Mines Cement
Plants

Power
Plant Port











Mines Depend on Environmental Assets, Focusing on Invasive Alien Species 
and Terrestrial-Marine Disturbances
TCC depends on the ecosystem services provided by the water flow and soil maintenance in the mines. It also 
highly relies on limestone minerals and energy. The large area of forest within the mines can provide natural 
disaster protection, such as climate regulation, storm mitigation, and landslide reduction, and serve the 
functions of water and soil conservation and maintenance of habitats for local species. TCC emphasizes 
ecosystem services and environmental assets’ value. In addition to a strict compliance with EIA, TCC has 
introduced advanced eco-friendly vertical shaft transport system to avoid pollution and damage, continues to 
carry out restoration works, prevents invasive species, and reduces light pollution and noise in the mines to 
reduce the impacts on the mines.

TCC Uniqueness - Education, Scientific and Research Services
Since TCC established Open Eco-factory in 2020, it has been organizing eco-tours at mines to promote indus-
trial-environmental harmony to the public (including local communities and various organizations). The mines 
are moderately dependent on ecosystem services related to education, scientific and research services.

Cement Raw Materials are Minerals, with a Focus on GHG and Air Pollution
TCC plants depend on natural resources, including water, limestone, and energy resources, and rely on ecosys-
tem services such as air filtration and water supply. The cement manufacturing process requires a large 
amount of energy to raise the kiln temperature to over 1,300°C. The calcination of limestone releases CO₂, 
leading to air pollutants and wastewater issues, and directly impacts the climate..
TCC continues to expand the use of alternative raw materials and fuels, install power generation by waste heat 
recovery, and develop carbon capture technology to reduce the use of natural resources and CO₂ emissions. 
Meanwhile, the membrane bioreactor (MBR) system is introduced to avoid sewage discharge.

TCC Unique – Bioresources
TCC collaborates with local governments to address the alien species White Popinac, reducing the risk of 
recurrence. The high-temperature co-processing technology of cement kiln is leveraged to convert it into 
bioenergy. Regarding renewable resources, the domestic waste in Hualien is treated through co-processing as 
refuse derived fuel (RDF).
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4 - Mountains Delight in Winter
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5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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Biomass provisioning
Global climate regulation
Storm mitigation
Natural Disaster protection (strong 
earthquake, landslide, tsunami, etc.)
Water supply
Soil formation & maintenance
Soil quality regulation
Water flow regulation         Flood mitigation
Habitat maintenance
Visual amenity services
Education, scientific and research services
Use of biological resources (biofuels)
Renewable resources
Atmosphere
Water resources
Mineral & underwater mineral
Terrestrial ecosystems
Subterranean ecosystems
Freshwater ecosystems
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TAL ASSETS

Energy
Oil
Electricity

Resources
Water resources
Minerals

Site stability
Access road clear

DEPENDENCIES

GHG emissions
↑ Climate change

Invasive alien species
↑ Invasive alien species

Freshwater ecosystem use
Terrestrial ecosystem use

↑ Land use change
Disturbances
Non-GHG air pollutants
Soil pollutants
Solid waste
Water pollutants

↑ Pollution
Other resource use
(biological and non-biological)
Water use
↑ Resource use/replenishment

M
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H
H
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M
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M

IMPACTS
IMPACT DRIVERS

DRIVERS OF
NATURE CHANGE

MINES

Levels             HIGH               MODERATE               LOW

Biomass provisioning
Global climate regulation
Local climate regulation
Natural Disaster protection
(strong earthquake,landslide, tsunami, etc.)
Water supply
Soil quality regulation
Water flow regulation
Flood mitigation
Air filtration
Habitat maintenance
Noise a�enuation
Use of biological resources (biofuels)
Renewable resources
Energy resources
Atmosphere
Water resources
Mineral & underwater mineral
Terrestrial ecosystems

ECO
SYSTEM

 SERVICES
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TAL ASSETS

Energy
Coal
Alternative fuel
Oil
Electricity

Resources
Water resources
Minerals

Site stability
Access road clear

DEPENDENCIES

GHG emissions
↑ Climate change

Invasive alien species
↑ Invasive alien species

Ocean ecosystem use
Freshwater ecosystem use
Terrestrial ecosystem use

↑ Land use change
Disturbances (visual & noise)
Non-GHG air pollutants
Soil pollutants
Solid waste
Water pollutants

↑ Pollution
Other resource use
(biological and non-biological)
Water use
↑ Resource use/replenishment
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L

L
L
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M
H
L
L
M

H

M

IMPACTS
IMPACT DRIVERS

DRIVERS OF
NATURE CHANGE

Levels             HIGH               MODERATE               LOW

  Evaluate     Comprehensive Analysis & TCC Uniqueness
In 2023, TCC Biodiversity Group organized Nature-related Dependencies & Impacts Workshop to practically 
identify the dependencies and impacts from operations, along with TNFD Sector Guidance and ENCORE, to 
illustrate the uniqueness of each operation site.         

CEMENT PLANTS



The Power Plant Depends on Water for Regulation, Focusing 
on GHG and Water Resource
Hoping Power Plant depends on water and energy resources, relying air filtration to regulate greenhouse gas 
(GHG) emissions and air pollutants from the power generation process, and seawater to regulate generator 
temperature. The drivers of nature change brought by the Hoping Power Plant include GHG emissions and 
water use, leading to climate change and disrupting the balance of resource cycles.
In 2024, the Hoping Power Plant initiated a biomass feasibility study and installed renewable energy such as 
wind energy, solar energy, hydro energy, and ocean thermal energy conversion (OTEC) to reduce GHG 
emissions. Additionally, the Hoping Power Plant completed the air quality control system (AQCS) upgrade in 
2022, reducing air pollution by 34% compared to 2016 levels, and fully installed rainwater harvesting systems to 
reduce its water withdrawal.

TCC Uniqueness – 
3-in-1 Circular Economy Design of Port, Power Plant, and Cement Plant
TCC utilizes the limestone from Hoping Mine for desulfurization at Hoping Power Plant, reducing pollution and 
GHG emissions. Coal ash and desulfurized gypsum from Hoping Power Plant are converted into raw materials 
of cement, making it the world’s only eco-friendly power plant without ash pond (landfill). The plant sits nearby 
a port, minimizing coal transport distance, and utilizes indoor coal storage, equipped with an enclosed convey-
or system, to eliminate coal dust and water pollution.

Biomass provisioning
Global climate regulation
Natural Disaster protection
(strong earthquake,landslide, tsunami, etc.)
Water supply
Water flow regulation
Flood mitigation
Air filtration
Education, scientific and research services
Use of biological resources (biofuels)
Energy resources
Renewable resources
Atmosphere
Water resources
Mineral & underwater mineral
Terrestrial ecosystems
Marine ecosystems
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M
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Energy
Coal
Oil
Electricity

Resources
Water resources
Minerals

Site stability

DEPENDENCIES

GHG emissions
↑ Climate change

Ocean ecosystem use
Freshwater ecosystem use
Terrestrial ecosystem use

↑ Land use change
Disturbances (visual & noise)
Non-GHG air pollutants
Soil pollutants
Solid waste
Water pollutants

↑ Pollution
Other resource use
(biological and non-biological)
Water use
↑ Resource use/replenishment
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M
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IMPACTS
IMPACT DRIVERS

DRIVERS OF
NATURE CHANGE

POWER PLANT

Levels             HIGH               MODERATE               LOW

The Port Depends on Marine Ecosystem, Focusing on Water Use and Pollution
The Hoping EcoPort depends on water resources and the marine ecosystem to facilitate ship navigation, cargo 
handling, and port facility operations. The marine ecosystem also provides essential ecosystem services, such 
as climate regulation and coastline protection. The Hoping EcoPort strives to avoid water pollution incidents 
in its operations and is commi�ed to maintaining the ecology in the port and along the coastline, actively 
engaging in marine ecosystem restoration.

TCC Uniqueness – Education, Scientific and Research Services
In 2021, the port launched Coral Rehabilitation Project. To date, it has successfully restored 1,001 corals. 
Hoping EcoPort organized Eco-tours as well, o�ering environmental education to students and the public by 
environmental education professionals. The port serves as a crucial venue for coral restoration and environ-
mental education, highly depending visual amenity services and education, scientific and research services.

Biomass provisioning
Global climate regulation
Storm mitigation
Natural Disaster protection
(strong earthquake,landslide, tsunami, etc.)
Water flow regulation
Soil quality regulation
Habitat maintenance
Entertainment-related services
Visual amenity services
Education, scientific and research services
Use of biological resources (biofuels)

Renewable resources

Atmosphere

Water resources

Freshwater ecosystems

Marine ecosystems

ECO
SYSTEM
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EN

VIRO
N

M
EN

TAL ASSETS

Energy
Oil
Electricity

Resources
Water resources

Site stability
Marine ecosystems
(as environmental
education materials)

DEPENDENCIES
GHG emissions

↑ Climate change
Ocean ecosystem use
Terrestrial ecosystem use

↑ Land use change
Non-GHG air pollutants
Solid waste
Water pollutants

↑ Pollution
Water use
↑ Resource use/replenishment
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DRIVERS OF
NATURE CHANGE
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PORT



TCC identified 10 nature-related risks and 12 nature-related opportunities, ranking in the order of likelihood. As 
the impacts of risks and opportunities are continuous, TCC presented them over a continuous timeframe. 
Based on the averages of the risks and opportunities assessed by the Biodiversity Group members, the metrics 
were classified as short-, mid-, or long-term risks or opportunities.
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1.3.3 _ Assess

●
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Risk Horizon

Opportunity Horizon

Short-term: 0-3 years; mid-term: 3-5 years; long-term: over 5 years

LEGEND First quartile (Q1) → ← Third quartile (Q3)
↑ Median (Q2)

↓ Mean

●

●

●

●

●

●

●

●

●

●

●

Aside from recognizing the significance of nature-related risks and opportunities, TCC also integrated the 
potential future changes in the natural environment, business, and regulatory landscape for a comprehensive 
assessment and consideration, identifying the most likely risks and opportunities in each scenario.

1

2
3

4
5

6
7
8
9

10

Required compliance with the Regulations for Consulting Indigenous Peoples or Tribes to Obtain Their Consent 
and Participation for the Company
Mineral extraction quantity restricted
Installation of environmental monitoring systems to ensure compliance with the EIA standards in the environ-
ment and water quality
Market value or brand value of the Company impacted due to nature-related negative news
Disturbances to nearby residents owing to business activities of mines or plants (disputes between fishermen 
and port/power plant)
Reduced visitors to the open factory and the port
Damage to habitats of flora and fauna, ecological environments, and indigenous communities caused by mining
Damage to the environment and equipment in mines and plants caused by typhoons and extreme weather events
Search and redevelopment of another mine if the mineral source is depleted
Increased costs from adopting more alternative materials

1
2
3
4
5
6
7

8
9
10
11
12

Development of new alternative raw materials to reduce mineral demand and equipment energy consumption
Restoration of indigenous plant species in mines, increasing the number of indigenous species planted
Collaboration with KBCC and universities on restoration projects
Increasing the reuse and recycling of natural resources through recycling mechanisms
Execution of the Ho-Ping Ark Ecological Program and Soil and Forest Carbon Sink Projects
Natural environmental protection and Nature-based Solutions (NbS) to achieve Nature Positive
Monitoring the natural environment at operation sites using new technologies, reducing manpower burden and 
promoting technology replication
Soil substrate improvement to increase the survival rate and growth rate of restoring plants
Use of renewable resources to establish infrastructure, e.g., solar power PV and microirrigation systems
Joining nature-related initiatives and obtaining nature-related certifications
Application for mines and port to be OECMs as ecological tourism and education zones
Low-carbon product development and eco-friendliness to access green funds, bonds, or loans

1

2

3

4

5

6

7

8

9

10

SHORT-TERM LONG-TERMMID-TERM

SHORT-TERM LONG-TERMMID-TERM
1

2

3

4

5

6

7

8

9

10

11

12

High               Moderate              Low

High               Moderate              Low



After discussion among Biodiversity Group members, it is determined that TCC is in the “Ahead of the 
game” scenario and may face “Go fast or go home” and “Sand in the gears” scenarios in the future. 
Based on the results, the potential risks and opportunities that may arise in the current business are 
examined, and the likelihood of occurrence and the level of potential impact are assessed.

Utilizing the four scenarios in the o�cial TNFD Recommendations, with physical risks (ecosystem services) 
and transition risks (market forces) as two major variables, TCC delineates four scenarios: Ahead of The Game, 
Go Fast or Go Home, Sand in The Gears, and Back of The List.

#1 Ahead of the game
◼

◼

◼

High level of activity for nature-relat-
ed policies
Low nature degradation loss, oppor-
tunity for organizational leadership
Unclear nature risks and concerns 
over excessive investment in nature 
actions

#2 Go fast or go home
◼

◼

◼

Accelerating nature crises demands 
faster and more systematic actions
Public a�ention and policy focus 
shift to nature issues
Technical investments in Nature 
Positive outcomes skyrockets

#4 Back of the list
◼

◼

◼

The priority of nature issues is 
declining
Carbon reduction actions also 
reduce nature risks
Organizations shift to short-term 
strategies while avoiding long-term 
planning

#3 Sand in the gears
◼

◼

◼

The environment is declining rapidly, 
but politics and finance are too 
complex and slow to drive action.
Organizations are incentivized to 
temporarily fix disruptions and 
externalize costs and impacts.
Short-term incentives lead to 
overuse of environmental assets, 
widening the gap between devel-
oped and developing economies.

TRAN
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3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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TCC Scenarios and Corresponding Risks

#1 
Ahead of the game
①②⑩

#2
Go fast or go home 
③④⑤

#4
Back of the list

#3
Sand in the gears 
⑥⑦⑧⑨

HIGH

H
IG

H
LO

W

LOW

TRAN
SITIO

N
 RISK

PHYSICAL RISK

TCC Scenarios and Corresponding Opportunities

#1
Ahead of the game
③⑤⑦⑧⑩⑪

#2
Go fast or go home
①②④⑥⑨⑫

#4
Back of the list

#3
Sand in the gears 

HIGH

H
IG

H
LO

W

LOW

TRAN
SITIO

N
 RISK

PHYSICAL RISK

Response Strategies for the Risks and Opportunities
After identifying nature-related risks and opportunities, TCC coordinated related departments to jointly 
discuss and develop corresponding response strategies.

1.3.4 _ Prepare

Nature-related Risks

Type

Transition
Policy and Legal

Transition
Technology

Risk
Required Compliance with 
Regulations for Consulting 
Indigenous Peoples or 
Tribes to Obtain Their 
Consent and Participation

Mineral Extraction 
Quantity Restricted

Installation of Environmen-
tal Monitoring Systems to 
Ensure Compliance with 
The EIA Standards in The 
Environment and Water 
Quality

Potential Impacts
◼ Mining operations 
disruption
The inability to mine 
limestone could disrupt 
TCC production and 
impact revenue.
◼ Impact on contractors 
and employees 
Operation disruption will 
impact the livelihoods of 
contractors and employ-
ees.

◼ Business impact from 
material supply disruption
A restricted extraction 
quantity may lead to 
material supply disruptions 
and impact local supply 
chains.

◼ Environmental impact 
reduction required for 
transformation
The installation of environ-
mental monitoring 
systems may a�ect natural 
ecology and require more 
resources to avoid 
environment impact.
◼ Increased operating 
costs
The installation of monitor-
ing systems drives operat-
ing and labor costs.

Response Strategies
◼ Local employment 
for co-prosperity
Employ local residents and 
organize events with local 
features to raise residents’ 
sense of identity.
◼ Ongoing communication 
with local communities 
and tribes
Engage with local commu-
nities via communication 
and interaction to explain 
the mitigation and 
restoration e�orts during 
operation, and continues 
to support tribes with 
resources and assistance 
for their development.

◼ New material sources 
development
Keep using alternative 
materials and minimize the 
use of virgin minerals.

◼ Investment in water 
treatment equipment
Upgrade water treatment 
equipment at operation 
sites to lower environmen-
tal impact and ensure 
compliance of the treated 
water quality with regula-
tory requirements



2
0

2
3

 T
C

C
 G

R
O

U
P

 H
O

L
D

IN
G

S
 T

H
E

 T
A

S
K

F
O

R
C

E
 O

N
 N

A
T

U
R

E
-R

E
L

A
T

E
D

 F
IN

A
N

C
IA

L
 D

IS
C

L
O

S
U

R
E

S
 R

E
P

O
R

T

32

1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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Type

Transition
Reputational

Transition
Market

Physical

Risk
Market Value or Brand 
Value of The Company 
Impacted Due to 
Nature-related Negative 
News

Disturbances to Nearby 
Residents Owing to 
Business Activities of 
Mines or Plants

Reduced visitors to the 
open factory and the port

Potential Impacts
◼ Impact on brand image
Negative news may reduce 
investor confidence. If 
negative public opinion 
continues to evolve, it may 
lead to market boyco�s.
◼ Client cooperation 
ceased
Nature-related negative 
news may result in client 
cooperation reduced or 
ceased.
◼ Investment plans 
hindered
Investors may divest due 
to negative news.

◼ Impact on stakeholder 
rights/interests
Protests at a site can 
cause hindered investment 
or operational di�culties.

◼ Impact on stakeholder 
rights/interests
A drop in port visitors for 
tours or environmental 
education will reduce local 
residents' income.

Response Strategies
◼ Communication with 
competent authorities
Keep tabs on regulatory 
amendments and partici-
pates in feedback to avoid 
violations.
◼ Be�er product 
information labeling
Ensure all products comply 
with regulations and are 
eco-friendly to boost 
investor and consumer 
confidence.
◼ Improvement of 
environmental quality
Keep strengthening 
environmental manage-
ment in mines and 
strengthen partnerships 
with government, industry, 
and academic experts.

◼ Mitigation measures 
for local residents
Keep providing local 
residents with employment 
counseling and backup 
sites to avoid conflicts.
◼ Rail and road 
transportation
Consider alternative means 
of transportation.

◼ Support to local 
residents
Assist local residents in 
organizing traditional 
activities to ensure their 
economic well-being and 
promote their culture.
◼ Organizing Nature-relat-
ed activities
Organize more nature-relat-
ed activities to enhance 
the a�ractiveness of the 
factory and the port for 
recreation.

Type

Physical

Risk
Damage to Habitats of 
Flora and Fauna, Ecological 
Environments, and 
Indigenous Communities 
Caused by Mining

Damage to The Environ-
ment and Equipment in 
Mines and Plants Caused 
by Typhoons and Extreme 
Weather Events

Potential Impacts
◼ Ecological
environment damage
Mining may lead to animals 
migrating to other 
habitats.
◼ Invasive alien species
Alien species, such as 
White Popinac, threaten 
indigenous plants and 
result in a monotonous 
forest form, leading to 
ecological imbalance.

◼ Significant increase
in production costs
Extreme weather events 
can lead to rising raw 
material costs or increased 
investment in disaster 
prevention.
◼ Operational disruptions
Extreme weather events 
can damage plant 
buildings, machinery, 
power facilities, and 
communication systems, 
or cause transportation 
disruptions.

Response Strategies
◼ Mine restoration projects
Conduct ecological survey 
and assessment before 
mining, collect seedlings, 
and immediately restore the 
area after mining.
◼ Alien species removal
Collaborate with the public 
sector and local groups to 
remove alien species and 
promote forest restoration.

◼ Inventory allocation 
management
Based on weather forecasts, 
establish safe raw material 
and product inventories 
before typhoons to meet 
shipping or manufacturing 
needs.
◼ Implementation of 
decarbonization strategies
Reduce GHG emissions via 
equipment improvements, 
process optimization, and 
the use of alternative raw 
materials/fuels to mitigate 
climate change and global 
warming.
◼ Microirrigation system, 
windbreak, and detention 
pond installation
Install microirrigation 
systems, rainwater harvest-
ing, and shaft water 
reclamation to cope with 
climate change. Set up 
windbreaks to mitigate 
damage to plants by strong 
winds. Build detention 
ponds to tackle heavy 
rainfall.
◼ Use of drones
 for disaster relief
Engage in drone procure-
ment and pilot training to 
speed up rescue and 
equipment repair.
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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Type
Sustainable 
use of natural 
resources

Ecosystem 
protection, 
restoration 
and 
regeneration

Opportunity
Increasing The 
Reuse and 
Recycling of 
Natural 
Resources 
Through 
Recycling 
Mechanisms

Monitoring The 
Natural 
Environment at 
Operation Sites 
Using New 
Technologies, 
Reducing 
Manpower 
Burden and 
Promoting 
Technology 
Replication

Collaboration 
with KBCC and 
Universities on 
Restoration 
Projects

Potential Impacts
◼ Reduced dependencies
on natural resources
Reduce the use of raw 
resources to lower depen-
dencies on nature and 
impacts on ecosystem.
◼ Diversified material 
sources 
Transit to a circular economy 
model, recycle industrial 
waste, and strengthen 
resource use e�ciency.

◼ Enhanced monitoring 
e�ciency
New monitoring technologies 
can increase the number and 
accuracy of monitoring items 
while reducing costs.
◼ In-depth understanding
of the natural environment
Utilize new technologies to 
capture anomalies in 
real-time and carry out 
response measures promptly.
◼ Improved stakeholder 
relationships
Advanced monitoring 
technologies aims to reduce 
and address pollution 
incidents.

◼ Partnerships to promote 
habitat restoration
Work with academic institu-
tions and environmental 
groups to accelerate resto-
ration

Response Strategies
◼ Use of recycled materials 
and reclaimed water
Implement water reclamation and 
construction waste treatment 
systems to lower water usage and 
recycle waste, boosting income via 
waste disposal.
◼ Fly ash as alternative 
raw material for cement
Supply Hoping Power Plant’s fly ash to 
the cement plant as an alternative 
raw material, reducing the use of 
natural resources and avoid prevent-
ing ash ponds that harm marine 
ecology.

◼ Restoration experience 
replication and expansion
Replicate the restoration experience 
to assist peers in mine restoration and 
promote exchanges.
◼ Expansion in the monitoring items 
at the port
Hoping EcoPort plans to implement a 
3-5-year monitoring item expansion 
project and enforce more conserva-
tion measures.

◼ Collaboration with multiple parties
Consult and collaborate with KBCC, 
professors, Eco-Angel Environment 
Conservation Association, and Taiwan 
Forestry Research Institute experts.

Type
Sustainable 
use of 
natural 
resources

Ecosystem 
protection, 
restoration 
and 
regeneration

Opportunity
Execution of the 
Ho-Ping Ark 
Ecological Program 
and Soil and Forest 
Carbon Sink 
Projects

Natural Environ-
mental Protection 
and Nature-based 
Solutions (NbS) to 
Achieve Nature 
Positive

Use of Renewable 
Resources to 
Establish Infrastruc-
ture, e.g., Solar 
Power PV and 
Microirrigation 
systems

Potential Impacts
◼ Nature positive impact
Invest resources in research 
and restore the health of soil 
and forest ecosystems.
◼ Obtain carbon credits
Increase carbon removal at 
operation sites and apply for 
project-based carbon credits, 
restoring ecosystems while 
reducing GHG emissions.

◼ Adoption of NbS
Integrate sustainable 
resource use and climate 
change mitigation methods in 
the manufacturing process to 
achieve Nature Positive.

◼ Installation of infrastruc-
ture that benefits nature
Reduce carbon emissions in 
products, decrease reliance 
on purchased electricity, and 
enhance resilience to power 
crises.
◼ Improved restoration 
e�ectiveness
Restoration facilities assist 
restoration e�orts and 
increase e�ectiveness.

Response Strategies
◼ Implementation of soil and forest 
carbon sink projects
Investigate carbon sink data of 
operation sites, increase soil and 
forest carbon sinks, and restore 
biodiversity.

◼ Co-processing to handle invasive 
White Popinac
Handling White Popinac by 
co-processing in high temperatures 
cement kilns removes alien species 
and substitutes coal, aiding in 
climate change mitigation.
◼ Restoration 
with indigenous species
Uphold the principle of restoring 
while mining, adopt indigenous 
species locally, and continuously 
expand restoration areas.

◼ Installation of renewable energy 
generation and storage equipment
Install solar PV systems and energy 
storage cabinets at the operation 
sites and implement diverse 
renewable energy generation 
strategies.
◼ Establishment of solar-powered 
microirrigation systems
Green power combined with 
microirrigation systems reduces 
manpower demands, increases 
irrigation e�ciency, and minimizes 
resource waste.
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature

Appendix
—

Living in harmony 
with nature

Type
Capital 
flow and 
financing

Opportunity
Application for 
Mines and Port 
to Be OECMs 
as Ecological 
Tourism and 
Education 
Zones

Low-carbon 
Product 
Development 
and Eco-friend-
liness to 
Access Green 
Funds, Bonds, 
or Loans

Potential Impacts
◼ Elevated corporate 
image
Adopt proactive measures 
to protect ecosystems and 
increase brand value.
◼ Enhanced value of 
ecological education and 
tourism
Promote environmental 
education and tourism and 
increase job opportunities 
for local communities.
◼ Increased willingness 
and interests of multiple 
stakeholders
(1)Environmental groups: 
Collaboration opportunities 
for OECMs
(2)Suppliers and partners: 
Collaboration promotion as 
a model
(3)The public sector: Joint 
investment of resources to 
conserve marine ecosys-
tems
(4)Local residents: Increase 
in educational resources

◼ Access to capital 
infusion
Secure funding for nature 
conservation through 
green and sustainable 
financing from banks and 
international capital 
markets.
◼ Collaboration with the 
value chain
Help downstream clients 
reduce carbon footprint by 
selling low-carbon 
products.

Response Strategies
◼ Mines with indigenous species 
restoration established as OECMs
Engage in restoration e�orts towards mines 
of indigenous species as OECMs, achieving 
the 30 by 30 goal and restore ecosystem.
◼ Establishing tourism and educational 
parks
Promote OECMs and establish educational 
parks, such as providing local communities 
with job and tourism opportunities, 
exchanging practices with governments or 
academic institutions, and securing 
government funding or subsidies.
◼ Promoting eco-friendly loading
/unloading signs
Plan to promote eco-friendly loading/un-
loading practices at Hoping EcoPort over 
the next 1-3 years, highlighting how each 
transaction at Hoping Port aids in coral 
restoration.
◼ Establishing a marine education platform
Plan to establish a marine education 
platform for OECMs in Taiwan, gathering 
marine education resources.
◼ The plan for guided tours to the history 
and culture of mines
Combine the development history of TCC 
mines, the in-situ preserved production 
facilities, and historical buildings for cultural 
tours.

◼ Development of lower-carbon products
Develop low-carbon cement products using 
alternative raw materials/fuels to reduce 
carbon footprint.
◼ Access to green funding
Plan sustainable finance to secure green 
credit lines and green ECBs. The green 
credit lines of NT$95.7 billion and green 
ECBs of NT$13.5 billion have been secured.

Type
Sustainable 
use of 
natural 
resources

Ecosystem 
protection, 
restoration 
and 
regeneration

Opportunity
Joining 
Nature-related 
Initiatives and 
Obtaining 
Nature-related 
Certifications

Soil Substrate 
Improvement

Potential Impacts
◼ Ongoing monitoring the latest 
nature conservation trends
Track international trends and 
optimize biodiversity management 
practices.
◼ O�ering positive impact on the 
value chain
Communicate the latest nature-re-
lated initiatives with value chain 
partners and contribute to Nature 
Positive.

◼ Restoration promotion
Improved healthy soil can promote 
plant growth and enhance 
restoration e�ectiveness.
◼ Increased carbon sink
Healthy soil can establish a decent 
ecosystem, increase the propor-
tion of organic ma�ers and carbon 
sinks in soil.

Response Strategies
◼ Extending influence to enhance 
the positive impact of the value 
chain on nature
Extend nature issues to the value 
chain, exerting its influence to 
broaden the a�ention of all 
sectors to nature issues.

◼ Use of organic fertilizers for soil 
improvement
Retain soil during mining and 
backfills the restoration area, using 
organic fertilizers to improve soil 
properties.
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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Applying the Methodology for the Net Impact Assessment of Biodiversity 
in the Cement Sector
Aim for Net Positive Impact by 2040

The Hoping Mine initiated a long-term restoration project in 2016. To assess the restoration progress, TCC 
referred to the GCCA Sustainability Guidelines for Quarry Rehabilitation and Biodiversity Management and 
employed the Methodology for the Net Impact Assessment of Biodiversity in the Cement Sector (NIA) 
released by the World Business Council for Sustainable Development (WBCSD) to analyze the changes in 
biodiversity index curves since mining began in, and predict the trends of, the Hoping Mine.

Use GIS software to interpret aerial photographs since the start of mining and 
classify the area of a mine into di�erent types of habitats such as high-, 
medium-, and low-density forests, rocky habitats, extraction areas, restoration 
areas, farmland, and buildings.

Utilize EIA reports and ecological monitoring reports to assess the importance of 
habitats in mine, from both perspectives of location and species. If the habitat is 
located in a protected area or contains endangered and rare flora or fauna, the 
habitat importance is rated higher.

Assess the habitat condition using EIA reports and ecological monitoring reports, 
in terms of 4 main aspects: maturity and structure, likely species diversity, invasive 
species, and degree of threats.
◼ Maturity and structure: Assess the stability, complexity, and diversity of the 
habitat.
◼ Likely species diversity: Compare and assess the biodiversity of the habitat with 
similar surrounding environments.
◼ Invasive species: Assess the proportion and number of invasive species in the 
habitat.
◼ Degree of threats: Assess the level of disturbances in the habitat.

After calculating the biodiversity index for each type of habitat in terms of area, 
importance, and condition, a weighted average is calculated and summed to 
obtain the overall biodiversity index for the mine.

After starting mining at the Hoping Mine, biodiversity decreased due to mining activities. TCC began 
restoration in 2016, reintroducing native species and focusing on pollution control and soil and water 
conservation. TCC has continuously monitored the environment and ecology since mining began. 
Results show increasing biodiversity at the mine. Based on current data and trends, TCC continues to 
increase the area of restoration and forests, improving habitat conditions, aiming to achieve No Net 
Loss (NNL) by 2040, Net Positive Impact (NPI) thereafter.
TCC plans to successively and comprehensively introduce NIA for the operation sites across Taiwan 
and Mainland China to assess, track, and monitor the changes of biodiversity index in mines in a 
scientific and quantitative manner, while continuously reflecting on and improving the execution of 
restoration works.

STEP 1

STEP 2

STEP 3

STEP 4

6.5

6.0

5.5
2000 2010 2020 2030 2050

↖Present

NO NET LOSS →

← N
ATU

RE PO
SITIVE

Biodiversity Index

↑ Inception of mining

Note: The biodiversity is calculated as: ∑(habitat area × habitat importance × habitat condition) ÷ mine area
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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The o�cial TNFD Recommendations emphasizes that human society is an integral part of nature, and a 
company’s positive/negative impacts on nature will also a�ect relevant stakeholders. Hence, assessing a 
company’s impact on nature-related stakeholders is a crucial step towards the harmony between humans and 
nature.
TCC operates in Hualien and Taitung, closely connected to the tribes and heavily reliant on local talents. Refer-
encing the TNFD Guidance on Engagement with Indigenous Peoples, Local Communities and A�ected Stake-
holders, TCC identified nature-related significant stakeholders in its business activities through a nature-relat-
ed significant stakeholder workshop. The identification process for the nature-related significant stakeholders 
for TCC is as follows:
◼ List the nature-related stakeholders of TCC with reference to domestic and international nature-related 
trends, the TNFD framework, and TCC operation conditions;
◼ Identify important stakeholders in line with the three principles, Responsibility, Influence, and Diverse 
Perspectives, from the AA1000 Stakeholder Engagement Standards (SES);

1.4 _  Stakeholders

◼ Select the top 2/3 of 
nature-related stakeholders 
as the nature-related 
significant stakeholders in 
terms of the relationship, 
importance, and level of 
impact of the nature-related 
stakeholders.

Responsibility
(TCC ➡ Stakeholders)

Influence
(Stakeholders ➡ TCC)
Diverse Perspectives 
(Stakeholders ➡ TCC)

The company currently, or in the future, may have responsibilities towards these 
stakeholders in the areas of natural environment conservation, prevention of 
biodiversity loss, and protection of habitat or living environment's rights/interests
Stakeholders who can have a nature-related impact or have decision-making 
power over the company
Di�erent opinions from stakeholders give the company new insights into special 
conditions or introduce opportunities

DefinitionAssessed Facet

HIGH

LOW

Government Agencies

Local Communities/Indigenous Peoples

Advocacy Organizations with Influence

Non-profit Organizations

Academic Institutions

Financial Institutions

Employees

2023 Nature-related stakeholders for TCC

1

2

3

4

5

6

7

LEVEL O
F RELATIO

N
SH

IP

High Correlation of Analysis Results and Operation, 
Meeting Stakeholder Expectations
The nature-related significant stakeholders consider that TCC risk analysis results are consistent with actual 
operating conditions. Most of the stakeholders believe that the risks identified are highly correlated with the 
operating activities, except for local communities/indigenous peoples, who consider that the correlation is 
low except for the Regulations for Consulting Indigenous Peoples or Tribes to Obtain Their Consent and Partic-
ipation.

Government Agencies

Local Communities
/Indigenous Peoples

Advocacy Organizations

Non-profit  Organizations

Academic Institutions

Financial Institutions

Employees

Addition of 
environment 
monitoring 
system to 

ensure 
compliance 

with EIA 
standards

M-H

L-M

H

H

H

M

M

Mineral 
extraction 
quantity 

restricted

M-H

L-M

M-H

H

M-H

M-H

M-H

Required compli-
ance with the 

Regulations for 
Consulting 

Indigenous Peoples 
or Tribes to Obtain 
Their Consent and 

Participation

M

M-H

H-VH

H

M-H

M

M-H

Market value 
or brand of 

the Company 
impacted 

due to 
nature-related 
negative news

M

L-M

H-VH

M

M-H

M-H

M-H

Disturbances 
to nearby 
residents 
owing to 
business 
activities 
of mines 
or plants

M-H

L-M

H

M

M-H

M

M-H

Category

Government Agencies

Local Communities
/Indigenous Peoples

Advocacy Organizations

Non-profit  Organizations

Academic Institutions

Financial Institutions

Employees

Development of 
new alternative 
raw materials to 
reduce mineral 

demand and 
equipment 

energy 
consumption

M-H

M-H

H-VH

H

H-VH

M

M-H

Collaboration 
with KBCC 

and universi-
ties on 

restoration 
projects

M-H

M-H

VH

H

H-VH

M

M-H

Restoration
of indigenous 
plant species

in mines, 
increasing the 

number of 
indigenous 

species planted

H

M-H

VH

H

H-VH

M

M-H

Increasing
the reuse 

and recycling 
of natural 
resources 
through 

recycling 
mechanisms

M-H

M-H

H-VH

H

H-VH

M

M-H

Execution
of the Ho-Ping 
Ark Ecological 

Program
and Soil

and Forest 
Carbon Sink 

Projects

M-H

M-H

H

VH

H-VH

M-H

H

Category

Note: VH: Very high; H: High; M: Moderate; L: Low; VL: Very low



Regarding nature-related opportunities, all nature-related significant stakeholders consider that the results 
identified by TCC have a highly correlation, suggesting that TCC takes into account the needs and perspec-
tives of the stakeholders while identifying its own nature-related opportunities, which is highly aligned with 
future strategic directions in nature-related mitigation, adaptation, and protection.

Stakeholders recognized TCC’s conservation e�orts and suggested collaborating with the national park on 
OECMs, holding local activities, transparently disclosing species restoration, using a cloud system for timely 
updates, advancing “blue carbon” verification at Hoping EcoPort, and improving media collaboration.

TCC aims to create be�er communication with stakeholders, fostering mutual understanding and collabora-
tion for sustainable ecological development.

As part of nature, TCC considers mitigation and restoration of natural environment as one of its core business 
values. Aside from addressing the potential nature-related risks it may face, TCC proactively creates various 
nature-related opportunities that have positive impacts on nature. Also, through assessment and disclosures 
of the financial impacts from nature-related opportunities, TCC aims to provide its stakeholders, various indus-
tries, and society with a comprehensive understanding and evaluation of the actions and financial perfor-
mance of TCC in relation to natural value creation.

TCC has chosen nature-related opportunities for financial assessment due to their long-term investment 
potential. By quantifying these e�orts, TCC aims to showcase its performance in reducing natural raw materi-
als, energy, and resources, while using alternative raw materials, fuels, energy, and water reclamation to create 
new opportunities and enhance competitiveness. Additionally, investments in ecosystem conservation not 
only fulfill environmental and social responsibilities but also have positive financial impacts.

Reduce the dependencies and withdrawal of natural resources with cross-industrial 
circular economy of symbiosis, including the use of recycled materials to replace the 
natural raw material in cement—limestone—to raise the proportion of alternative raw 
materials.

Construct reclamation 
facilities for rainwater, 
process water, and waste-
water, including construc-
tion of vertical shaft water 
reclamation, membrane 
bioreactor (MBR), and 
rainwater harvesting 
systems for water recycling.

Restore and conserve natural environments and species and invest in social and 
environmental education, including the monitoring and collaboration programs, the 
hydroseeding on the residual wall slope at the Taibaishan Mine, the restoration 
program of industrial-academic collaboration with the National Ilan University, 
Ho-Ping Ark Ecological Program, the coral rehabilitation project at Hoping EcoPort, 
the survey of the marine ecology nearby the Hoping Power Plant with the National 
Taiwan Ocean University, fund for KBCC since 2007, etc.

Reduce the use of fossil fuels and carbon emissions 
with cross-industrial circular economy of symbiosis, 
including the increase in the proportion of alternative 
fuels to reduce air pollution and carbon emissions.

Reduce the use of grey energy and carbon 
emissions, including installation of solar and wind 
energy systems, active investment in the feasibility 
study of using renewable energy like geothermal 
energy, small hydropower and OTEC for power gener-
ation, and use of 100% power generation by waste 
heat recovery in the cement manufacturing process.
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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Suggest: more media exposure and holding 
relevant lectures for the world to see our 

contributions.

The questions are too compli-
cated, 

and some are mixed different 
conditions or scenarios.

Friendly to the environment is also friendly to 
the planet and humanity in the future

Look forward to more opportunities to see the restoration 
of the indigenous species of the mine on the ground

Love Life

Co-prosperity with communities

And committed 
to carbon-reduction 

engineering

All the way

As always

Protecting NatureProfessional 
mine restoration

TCC for Taibaishan

Love Earth
LIKE

TCC continues to 
advance towards 

the right 
direction

TCC’s contributions to nature and the 
results make us the employees feel proud

Contributed much resources for 
the sustainable survival of the 

company

TCC has forward-looking plans and 
actual actions for nature, worthy of 

recognition and promotion by the 
public.

TCC Group Holdings actively partakes in environ-
mental protection and see the needs of people 

nearby operation sites

The ecological restoration and 
maintenance of the Jinchang Quarry

A quality natural ecology 
for the next generation

1.5 _  Nature-related Financial Impact
& Ecosystem Services Value

TCC Stakeholder Feedback

The nature-related opportunities TCC has invested are categorized as follows:

ALTERNATIVE
FUELS

ALTERNATIVE 
RAW MATERIALS

ALTERNATIVE
ENERGY WATER

RECLAMATION

NATURAL
ECOSYSTEM

CONSERVATION



https://media.taiwancement.com/web_tcc/en/report/annual/2023%20Annual.pdf
https://media.taiwancement.com/web_tcc/en/report/csr/report_2023_all.pdf


https://media.taiwancement.com/web_tcc/en/report/csr/report_2023_all.pdf
https://media.taiwancement.com/web_tcc/en/report/annual/2023%20Annual.pdf
https://media.taiwancement.com/web_tcc/en/report/csr/report_2023_all.pdf
https://media.taiwancement.com/web_tcc/en/report/annual/2023%20Annual.pdf
https://www.tccgroupholdings.com/en/esgSocialEngagement.html
https://media.taiwancement.com/web_tcc/en/report/csr/report_2023_all.pdf
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TCC values social communication and practices the mutual benefit of industry and the tribes. In the Hoping 
and Suao mines, TCC proactively conducts tribal consultation and consent voting and regularly opens the 
mines for visits, allowing the community and tribes to participate in TCC's operational decisions. Additionally, 
TCC DAKA Eco-Factory (hereinafter TCC DAKA) was established in the Hoping Circular Production Park in 
2020. The Hoping EcoPort within the park, highly regulated by the Industrial Bureau, began to open for public 
through the DAKA Circular Economy Tour. The Suao Plant integrated into tribal life and services through initia-
tives like "Dongyue Mothers’ Class" and "Tribal Traditional Wild Vegetables Education." TCC's concept of social 
inclusion extends to Mainland China, where in 2021, the Shaoguan Plant became the first open factory in Main-
land China.

C H A P T E R  3

The Moon Lofts in Autumn —
TCC & Society
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TCC DAKA Open Eco-Factory
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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To e�ectively address the potential disparities between "low to middle income households" and "households 
actually living in poverty" within the tribes and to provide more timely and appropriate support, the "Hoping 
Sustainability Charity Foundation" was established in 2022. Adopting a tribal co-decision system, the founda-
tion invited the village head of Heping and three tribal leaders to serve as directors. The foundation operates 
on a tribal consensus model, led by the village leader and three tribal chairs. Additionally, the Hoping Emergen-
cy Relief Fund was created to ease financial hardships of the needs.

Establish Tribal Consensus Fund

Rural education resources are limited, and tribal children must travel for studies after elementary school. TCC 
uses Cement Academy resources to help Heping, Shih Min, Yongle, and Dong Ao Elementary Schools o�er 
after-school classes in archery, dance, and indigenous drama to preserve tribal culture and language. 

TCC funds the English Teaching Assistant 
(ETA) program, hiring foreign teachers for 
Heping Elementary since 2020. TCC also 
collaborates with Hualien Szu-Wei High 
School and National Dong Hwa University 
(NDHU) to provide specialized classes, 
professional teaching sta�, and internships. 
Students with relevant certifications receive 
bonuses (NTD 5,000 to 30,000) and priority 
employment opportunities.

Cultivate Tribal Talent

Leveraging cement plant expertise, a Home Repair 
Project Team was created to serve tribal areas. TCC 
also expanded the Heping Community Bus Service. In 
addition to the community bus that has been support-
ed by the Hoping Power Plant Rebate for a long time, a 
"Hoping Care Bus" of a rehabilitation bus level has 
been introduced. This bus connects Heping with key 
locations in Hualien City, like markets and hospitals, to 
support the medical and care needs of the elderly 
living alone in the tribes.

Establish Tribal Service Team

3.2_  Environmental Education
& Interaction

Certified as Taiwan’s first port-based environmental education facility in 2022, Hoping EcoPort o�ered 
“Tenants of Harbor” and “Big Boats Entering the Port” courses in 2023 and actively cooperating with industry, 
government, academic institutions, and NGOs, including
the Hualien Environmental Protection Bureau, Eco-Angel
Environment Conservation Association, TUMT,
NTOU, and NDHU, etc. Collaborated with NDHU in 2023,
Hoping EcoPort showcased its biodiversity and coral
restoration e orts, with over 600 people participated. In
2024, NDHU professors were invited to share the latest
international TNFD framework, and an outreach service
to schools was initiated, engaging in biodiversity courses
and exchanges with students on coral ecology and
conservation.

Hoping EcoPort 

SOCIETY ENVIRONMENTAL 
EDUCATION PERSONNEL in Hoping EcoPort

+
EMPLOYEE SUPPLIER

Government Agency

NGOs

University
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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O�ering online reservations or customized itineraries, TCC opens up for the public to deeply visit the DAKA 
Park's solar installations, delve into the Hoping Mine and Hoping EcoPort, explore TCC's e�orts in environ-
mental management, restoration, and its zero-emission, zero-pollution, zero-waste circular economy model. 
The DAKA Tower, opening in 2024, is an exhibition space showcasing TCC’s core values. 
Through text, images, videos, and
interactive experiences, it
highlights the three pillars of
sustainability: "low-carbon
construction materials," "resource
recycling," and "green energy." The
space will host events promoting
local collaboration. It aligns with
TCC DAKA Renewable Resource
Recycling Center's plans and aims
to receive environmental education
facility certification by 2026.

TCC DAKA Eco-Tour Itinerary

Urbanization leads to changes in land use, resulting in a large number of local and adaptive plants becoming 
endangered. Wild vegetables, having adapted to climate changes over a long period, are an important source 
of food for indigenous tribes. Cichorium endivia and Zanthoxylum ailanthoides are common wild vegetables in 
Hoping Mine and are also traditional ingredients of the Taroko tribe. In August 2023, TCC DAKA hosted a 
sustainable eco-tourism event on foraging wild vegetables, led by Liu Xi of Wild Rhyme Agriculture. Partici-
pants learned to make wild vegetable wraps, connecting with the environment and Taroko culinary traditions. 
The event highlighted Hoping Mine’s ecological diversity, discovering over 40 edible wild plants, supporting 
the mining team's e�orts in native species rehabilitation.

Tribal Wild Vegetable Education

3.3_  Employee Engagement 
& Participation

In 2023, Hoping EcoPort employees formed the Water Environment 
Watch, conducting monthly water inspections, reporting pollution, and 
aiding in environmental education. Seventeen employees completed 
volunteer training and received certificates. The Watch removed 55.3 kg 
of waste during two beach cleanups. The goal is for 50% of employees to 
join by 2024 and to recruit contractors.
Since 2021, Hoping Power Plant and the Coast Guard Administration 
transformed the first floor of the security checkpoint near Hanben 
Beach into “Hanben Ocean Station” to support the Ocean Conservation 
Administration (OCA)'s “Salute to the Sea” policy. The station features 
permanent exhibitions, group tours, and environmental education 
activities, along with a “Convenient Beach Cleaning” tool rental service, 
promoting marine conservation and awareness about marine debris. In 
2023, it hosted the “Oceanscape Exhibition” and participated in the 
Science Train Program promoting knowledge about marine debris, 

biodiversity, and OTEC. The station team 
also joined the OCA’s Marine Conserva-
tion Volunteer Program, participating in 
various conservation activities and 
earning certifications. Hoping Power 
Plant plans to expand its environmental 
education space and apply for certifica-
tion as an environmental education 
facility, focusing on energy-related 
topics. It has been training environmen-
tal education personnel.

OCEAN GUARDIANS TEAM
Hanben Ocean Station (Yilan, Taiwan): Owen Yu, Rielly Syu, Zhenhan zhang, and Suner Chieh 
With a focus on cleaning, respecting, and preserving the ocean, the Ocean Guardians Sub-team 
conceived the "Express Beach Cleaning" initiative during the pandemic. The station is equipped 
with reusable beach cleaning tools, making beach cleaning as an easy action but large event. 
Everyone can come and join our list. Individuals, small families, or groups of friends can join us 
immediately when they visit or pass by the Hanben Ocean Station.
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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3.4_  Talent & Cultivation
Soil Research Awards & TCC 2024 Soil 
Ecology Winter Camp
Soil Research Awards
TCC launched the soil research awards in 2024 to allocate resources to encourage research on soil ecology 
and biodiversity and cultivate talents in the field of soil science.

Springtails, once considered insects, have been reclassified into the Collembola class. Previously seen as 
pests, they are crucial for soil ecosystems, serving as predators and decomposers. Hsin-Ju CHENG, this year's 
Golden Prize laureate, expanded Taiwan's springtail species list from 26 to 58, adding 13 new species and 
boosting species richness by 123%. This work sets the stage for future research on springtails.

Gold Prize ｜ Hsin-Ju CHENG, Institute of Ecology and Evolutionary Biology, National Taiwan University

Since junior high, Hsiang-Yun LIN has been fascinated by pseudoscorpions, the carnivorous soil dwellers. For 
over 80 years, no new species were identified in Taiwan until Lin's work uncovered two new pseudoscorpion 
species and explored their symbiotic relationships with other insects, broadening the research field. Besides 
their research, both laureates lead Facebook clubs focused on springtails and pseudoscorpions, aiming to 
enhance and promote soil animal studies, aligning with TCC's goal to foster soil research.

Gold Prize ｜ Hsiang-Yun LIN, Department of Life Science, National Taiwan Normal University

“In the past, we call people ‘earthy (old-fashioned)’, or joke about ‘eating soil (financially broken)’ at the end of 
the month. I never imagined that earth and soil could be so full of depth!” TCC held the TCC 2024 Soil Ecology 
Winter Camp, selecting 20 applicants for issues on nature and biodiversity. Participants valued the camp, 
gaining insights through observation, activities, discussions, and presentations. They noted the overlooked 
richness of soil and its crucial role in climate regulation and food supply, highlighting the diversity of organ-
isms like earthworms, springtails, and mites. 

Soil Ecology Winter Camp

Soil Ecology Winter Camp Timetable
DAY 1

KBCC CEO/Chia-Wei LI
The greatest challenge for humanity 
this century-Climate change and 
species extinction

Exploring KBCC- Conversation with 
plants

Dr. Chiao-Ping WANG
Knowledge Gaps and Challenges in 
Soil Biodiversity under Climate Change

Student Grouping
1.Conservation
2.Biotaxonomy
3.Industry
4.Education/Promotion
5.Ecology

DAY 2

NTU Associate Professor/Chih-Han CHANG
Ecosystem Functions of Soil Biodiversity

Teaching Assistant/Hsiang-Yun LIN: 
Surviving in the Crevices

Teaching Assistant/Yi-Zhi XIA: 
Soil Fauna of the Sky

Taiwan Seed Improvement and Propagation Station 
Director /Ting-Lin CHANG
Everyone Can Eat Three Meals a Day: 
Who Says It's Unrelated to Soil?

Assistant/Yong-Ren LU: Your Park Is Not My Park

Assistant/Bo-Wei YOU: From Linnaeus to E.O. Wilson

Dr. Chiao-Ping WANG
What Is Soil Conservation? — From Science to Popular 
Science, From Popular Science to Scientific Inquiry

DAY 3

Demonstration 
of Field 
Sampling

Student 
Reflections



In 2022, CBD COP15 adopted the GBF with 23 action 
targets for 2030 and 4 long-term goals for 2050, emphasiz-
ing protecting 30% of oceans and land, as well as benefit 
sharing, to ensure the sustainable use of biodiversity 
resources and to meet human needs fairly and justly. TCC 
implemented action target 15, integrating NbS in opera-
tions to address climate change, and promoting OECMs at 
its sites echoing the 30x30 target. TCC also funded KBCC, 
rescuing endangered plants and preserving genetic 
resources, with the aim of restoring them to their original 
habitats under suitable conditions, and providing medical 
research to promote human welfare.

The 2023 World Economic Forum report, Nature Positive: Role of the Cement and Concrete Sector, highlights 
NbS contributing 37% to the Paris Agreement’s carbon reduction goals. TCC uses NbS to manage environmen-
tal impacts of operation sites and restore ecosystems to mitigate climate change and create positive e�ects 
on nature.

C H A P T E R  4

Mountains Delight in Winter —
Nbs & Benefit Sharing
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4.1 _  Nature-based Solutions

KBCC

What are 
Nature-based 
Solutions (NbS)?

NbS are defined by IUCN as “actions to address societal 
challenges through the protection, sustainable 
management and restoration of ecosystems, benefiting 
both biodiversity and human well-being.” They use the 
power of nature and functioning ecosystems as 
infrastructure to provide natural services to benefit 
society and the environment.

NbS have prime potential to help
address global challenges such as: 

NbS can provide long-term environmental, 
societal and economic benefits: 

climate 
change

economic 
and social 
development

human 
health

food and 
water 
security 

disaster 
risk 
reduction

ecosystem 
degradation

biodiversity 
loss 

healthy and 
accessible 
food

adaptation 
to climate 
change

disaster risk 
reduction 
 

clean air 
and water 

ecosystem 
integrity

biodiversity 
net gain

health 
benefits
 

green jobs 
 

community 
resilience

 
 

Reference: IUCN Nature-based Solutions
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Examples of NbS application:

Protection, restoration 
and management of wetlands 

Provides water storage, 
flood protection, food production 

Protection, restoration and sustainable 
use of forest landscapes 

Secures water supply, erosion control 
and risk reduction

Providing space for rivers 
to naturally flow

Enables flood protection, 
water security

Protection 
or restoration 
of coastal ecosystems 

Brings community 
resilience, disaster risk 
reduction, economic 
development  

Urban green and blue spaces 

Empowers climate regulation, 
betters human health, 
social development, green jobs 

Sustainable management 
of agroforestry systems 

Offers food security, 
water regulation, economic 
and social development

2
0

2
3

 T
C

C
 G

R
O

U
P

 H
O

L
D

IN
G

S
 T

H
E

 T
A

S
K

F
O

R
C

E
 O

N
 N

A
T

U
R

E
-R

E
L

A
T

E
D

 F
IN

A
N

C
IA

L
 D

IS
C

L
O

S
U

R
E

S
 R

E
P

O
R

T

94

1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature
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White Popinac, one of the top 100 invasive species, was introduced to Taiwan for 
its economic value but has become a significant threat to the local ecosystem 
due to mismanagement. It spreads rapidly and releases toxins that inhibit 
surrounding plant growth.
TCC partnered with local governments to convert White Popinac into zero-carbon biomass energy using 
advanced co-processing technology in cement kilns. In 2023, TCC’s Hoping Plant removed 45.52 tons of White 
Popinac from the Papaya River basin, reducing coal use by 47 tons. In January 2024, the Suao Plant collaborated 
with various agencies to use White Popinac and waste tree branches as alternative fuel.
TCC plans to continue working with local governments to remove invasive species and replant native species, 
protecting biodiversity and mitigating climate change.

4.1.2 _ White Popinac Removal & Decarbonization

4.1.3 _ Vakangan Green Energy 
& Mutual Benefit

Hoping EcoPort initiated Coral Rehabilitation Project in 2021 since 
the discovery of coral populations and fragments. The project had 
two phases: Bio Cube Coral Creation Project and Planting Project 
with Grating Plates. Together, these e�orts have  rehabilitated 
1,001 coral plants, expanding the coral restoration area fourfold. 
Hoping EcoPort continues to monitor the growth conditions of 
the corals in the restoration area, recording the size and health 
quarterly. Recent observations have also revealed the emergence 
of new coral juveniles, indicating a gradual enrichment of the 
coral population. In addition, a survey of fish and shellfish was 
expanded in 2023. The results show that the corals have become 
a favorable habitat, a�racting a rich variety of fish and even the 
presence of the precious giant clam.
Despite being an operational port, Hoping EcoPort aims to coexist 
with marine ecology, sustainably managing and protecting coast-
al and marine ecosystems.

4.1.1 _The Coral Restoration & Cultivation

TCC Green Energy partnered with FDC Interna-
tional Hotels Corporation, transforming the 
Vakangan hot spring into Taiwan’s first geother-
mal power base. Combining tourism and local 
symbiosis, The eco-friendly design dedicates 
one-third of the land to open spaces with water 
retention, prioritizing grasslands over hard paving 
to enhance flood resilience and safety. 
This project 
supports Taiwan’s 
energy transition, 
preserves the 
environment, 
integrates local 
culture, provides 
jobs, and revitalizes 
the community.

After TCC’s Shoushan Plant stopped operations, TCC 
and the Kaohsiung City Government developed a 
2.4-hectare detention basin park to reduce flooding in 
South Gushan. Completed in July 2023, the park 
features trees and grass-covered slopes along the 
riverbanks. It serves as a flood prevention measure 
and a space for ecological education and leisure, 
linking the Love River and Shoushan blue-green space. 

The park a�racts native 
species, waterfowl, and 
migratory birds, creating a 
complete ecosystem. 
Future plans include 
managing invasive 
species and stray dogs to 
protect native wildlife.

Issue Addressed     Ecosystem Degradation and Biodiversity Loss
NbS Application Model     Protection or restoration of costal ecosystems

Issue Addressed     Climate Change Mitigation and Adaptation, 
Ecosystem Degradation, and Biodiversity Loss
NbS Application Model     Protection, restoration and sustainable 
use of forest landscape

Issue Addressed     Climate Change 
Mitigation and Adaptation, 
and Economic and Social Development
NbS Application Model     
Urban green and blue spaces

4.1.4 _ Shoushan Plant Flood 
Detention and Adaptation
Issue Addressed     Climate Change 
Mitigation and Adaptation, Disaster Risk 
Reduction, and Biodiversity Loss
NbS Application Model     
Urban green and blue spaces

Reference: IUCN Nature-based Solutions















Editorial Team

Value of assets, liabilities, revenue and 
expenses that are assessed as 
vulnerable to nature-related transition 
risks (total and proportion of total)
Value of assets, liabilities, revenue and 
expenses that are assessed as 
vulnerable to nature-related physical 
risks (total and proportion of total)
Description and value of significant 
fines/penalties received/litigation 
action in the year due to negative 
nature-related impacts
Amount of capital expenditure, 
financing or investment deployed 
towards nature-related opportunities, 
by type of opportunity, with reference 
to a government or regulator green 
investment taxonomy or third-party 
industry or NGO taxonomy, where 
relevant
Increase and proportion of revenue 
from products and services producing 
demonstrable positive impacts on 
nature with a description of impacts

Risk

Opportunity

TNFD Core Global Disclosure Indicators
C7.0

C7.1

C7.2

C7.3

C7.4 

Corresponding Section & Description
1.5 Nature-related Financial Impact & 
Ecosystem Services Value

1.5 Nature-related Financial Impact & 
Ecosystem Services Value

There were no related incidents in 
2023

1.5 Nature-related Financial Impact & 
Ecosystem Services Value

1.5 Nature-related Financial Impact & 
Ecosystem Services Value

Publications of KBCC

Asian Begonia 300 Species Portraits
h�p://www.kbcc.org.tw/tw/announce
_newsArticle.html?id=387

Field Guide to the 
Plants of Solomon Islands
h�p://www.kbcc.org.tw/tw/
announce_newsArticle.html
?id=270

Species Begonias of
 the Eastern Himalayas 
of Arunachal, India
h�p://www.kb-
cc.org.tw/tw/an-
nounce_newsArti-
cle.html?id=184

Sol Amazing Lycophytes 
and Ferns of Solomon 
Islands
h�p://www.kb-
cc.org.tw/tw/an-
nounce_newsArticle.ht-
ml?id=271

Ferns and Fern Allies 
of Taiwan - 
Second supplement
h�p://www.kb-
cc.org.tw/tw/an-
nounce_newsArti-
cle.html?id=244

The Wild Orchids 
of TAIWAN 
台灣蘭花
h�p://www.kb-
cc.org.tw/tw/an-
nounce_newsAr-
ticle.html?id=84

Index of Ferns and 
Fern Allies of Taiwan
h�p://www.kbcc.org.
tw/tw/announce_news
Article.html?id=85

Guide to Lycophytes 
and Ferns of Balinsasayao, 
Negros, the Philippines
h�p://www.kbcc.org.tw/tw
/announce_newsArticle.
html?id=185

Ferns and Fern 
Allies of Taiwan
h�p://www.kb-
cc.org.tw/tw/an-
nounce_newsArti-
cle.html?id=81

Ferns and Fern 
Allies of Taiwan – 
Supplement
h�p://www.kb-
cc.org.tw/tw/an-
nounce_newsArti-
cle.html?id=83

O�ce of Sustainability and Responsibility
Finance Department
Engineering A�airs Department
Hoping Plant
Suao Plant
Hoping Industrial Port Corporation
Ho-ping Power Company
General A�airs Department
KBCC

Yi-Chung Chen, Yen-Ming Lai, Karen Jiang, Kiki Lee
Andrew Huang, Jimmy Tseng, Yi-Chen Chen

Chun-Nong Lee, Trias Chen
Kai-Wei Ma, Yu-An Chen

Chia-Lin Liang, Chung-Yi Wu
Wen-Cheng Chuang, Sam Yu

Owen Yu, Kelvin Chang
Yi-Wen Lin

Chun-Ming Chen, Jian-Fu Liu
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1 - Water Wells in Spring
TCC & TNFD

2 - Clouds Changes in Summer
TCC & Forests, Soil, Oceans

3 - The Moon Lofts in Autumn
TCC & Society

4 - Mountains Delight in Winter
NbS & Benefit Sharing

5 - The Change of Seasons
TCC is commi�ed to achieving balance between humans and nature

Appendix
—

Living in harmony 
with nature

http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=387
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=270
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=271
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=244
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=184
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=85
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=81
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=83
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=84
http://www.kbcc.org.tw/tw/announce_newsArticle.html?id=185


Cover Photo Credit: Kai-Wei Ma

https://www.tccgroupholdings.com/en/index.html
https://www.instagram.com/tcc_group_holdings/
https://www.facebook.com/TCCGroupHoldings
https://www.tccgroupholdings.com/en/esgIndex.html



