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TCC Group Holdings 2025 Human Rights and Environmental 
Due Diligence Risk Identification Statement 

 
I. Foreword 

In May 2024, TCC Group Holdings officially announced its transformation from 
Taiwan Cement Corporation to TCC Group Holding, a holding company, expanding 
into 11 industries across 14 regional markets. The cement business covers Taiwan, 
Mainland China, Turkey, Portugal, and Africa, while the energy business includes 
renewable energy, energy storage, and batteries.  

As TCC's business expands globally, different regions face varying human rights and 
environmental issues. Additionally, systemic risks such as climate change and aging 
populations require early planning and response. To this end, TCC aligns with the 
EU's Corporate Sustainability Due Diligence Directive (CSDDD), announced in July 
2024. Referencing the UN, OECD guidelines, ISO standards, and European 
Sustainability Reporting Standards (ESRS), TCC has now completed its inaugural 
Human Rights and Environmental Due Diligence Report. It covers its operating 
headquarters, Taiwan cement plants, and Taiwan ready-mixed concrete (RMC) plants 
under the Cement & Environmental Business (Asia). 

In 2025, this scope of due diligence was expanded to include Operations 
Headquarters, Cement & Environmental Business (Europe/Africa), Cement & 
Environmental Business (Asia), Asset Management & Development Business, 
Charging & Storage Business (Asia), Battery Energy Business, Energy for Social 
Transformation Business (Ho-Ping Power Plant), and Investment Business. The 
human rights and environmental risk identification for 2025 has been completed at 
this stage, and the risk identification process and results are explained in this 
document.  
 
II. Implementation Method 
A. Due Diligence References 

TCC's due diligence methods reference international conventions, declarations, 
guidelines, standards, regulations, and reports, including: 

 International Conventions and Declarations: Universal Declaration of Human 
Rights, International Covenant on Civil and Political Rights, International 
Covenant on Economic, Social and Cultural Rights, Declaration on Fundamental 
Principles and Rights at Work. 

 Guidelines: UN Guiding Principles on Business and Human Rights, Human Rights 
Due Diligence Training Facilitation Guide; OECD Due Diligence Guidance for 
Responsible Business Conduct, Guidelines for Multinational Enterprises; Draft 
Taiwan's Guidelines on Enterprises to Respect Human Rights in the Supply 
Chain. 

 Standards: ESRS 1, ESRS 2; ISO 31000:2018 Risk Management – Guidelines, ISO 
31010:2019 Risk Management – Risk assessment techniques, ISO 37004:2023 
Governance of organizations — Governance maturity model — Guidances, ISO 
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14091:2021 Adaptation to climate change — Guidelines on vulnerability, 
impacts and risk assessment; AA1000 Stakeholder Engagement Standard.  

 Regulations: EU Corporate Sustainability Due Diligence Directive and its 
annexes. 
 

B. Due Diligence Execution 

The execution method is detailed in Table 1, outlining the steps of TCC's human rights 
and environmental due diligence process: 

Table 1: TCC Human Rights and Environmental Due Diligence Steps 

Due Diligence Steps 

 
Step Description 

Step 1 
Policy and 
Governance 

 Integrate due diligence into corporate policies and 
management systems.  

 The company avoids adverse impacts on human rights 
and the environment from commitment, governance, 
and operational processes. 

Step 2 

Risk 
Identification 
and 
Assessment 

 Identify potential human rights and environmental 
issues affecting various stakeholders (rightsholders) 
during business operations.  

 Due diligence references UN, EU, OECD, ILO guidelines 
and conventions to consolidate relevant issues.  

 Consult stakeholders to assess risks. Prioritize high-risk 
issues with high likelihood and impact.  

 This due diligence consults employees, local 
communities, indigenous peoples, customers, 
suppliers, and other stakeholders.  

 Risk assessment includes current and future systemic 
risks. TCC assesses three future systemic risks: climate 
change, aging population, and net-zero transition. 

Step 3 
Prevention/ 
Termination/ 
Mitigation 

Terminate negative impacts to prevent future potential 
negative impacts. If adverse impacts remain after 
termination and prevention measures, mitigation is 
required. 

Step 4 
Tracking 
Effectiveness 

Regularly evaluate the effectiveness of measures in 
preventing or mitigating adverse impacts. 

Step 5 
Communication 
and Disclosure 

Disclose information and communicate with stakeholders. 

Step 6 
Remediation 
and Grievance 

 Provide remediation measures for negative impacts.  
 Establish corporate grievance mechanisms. 
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C. Scope of Execution 

C-1. Frequency of Due Diligence Implementation 

TCC reviews its overall human rights and environmental risks at least every three 

years. The first human rights and environmental due diligence review was conducted 

in 2024. The scope of that due diligence will be expanded to more business entities 

in 2025 and will be continuously and regularly implemented thereafter. 

 

C-2. Scope of Execution for Business Entities 

According to the "Guiding Principles on Business and Human Rights," due diligence 
should cover an enterprise's own operations and those connected to its operations, 
products, or services. As shown in TCC Group Holdings' organizational chart (Figure 
1), the scope of the due diligence to be conducted in 2025 is marked by the red box 
and includes: the Operations Headquarters, Cement & Environmental Business 
(Europe/Africa), Cement & Environmental Business (Asia), Asset Management & 
Development Business, Charging & Storage Business (Asia), Battery Energy Business, 
Energy for Social Transformation Business (Ho-Ping Power Plant), and Investment 
Business. 

 
Figure 1: Organizational Structure of the Taiwan Cement Corporation (TCC) Group 

Holdings 
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C-3. Scope of Execution for Stakeholder Due Diligence 

Based on the "Guiding Principles on Business and Human Rights," due diligence 
should consult potentially affected groups and other relevant stakeholders. TCC has 
historically identified ten types of stakeholders for significant sustainability issues, 
according to the AA1000 Stakeholder Engagement Standard, including government, 
customers, employees, local communities, shareholders/investors, environmental 
groups/NGOs, media, industry associations/academic organizations, 
suppliers/contractors, and sustainability associations. 

This due diligence focuses on environmental and human rights issues. According to 
five principles –Dependency, Responsibility, Tension, Influence, and Diverse 
Perspectives - the priority stakeholders (right holders) for this due diligence are 
employees, local communities (hereinafter referred to as the community), 
customers, and suppliers/contractors (hereinafter referred to as suppliers). Given 
that the Indigenous people among the company's employees and the local 
community are significant stakeholders, Indigenous people will be individually 
analyzed in the due diligence. 

The General Principles of the "Guiding Principles on Business and Human Rights" 
suggest considering the different risks faced by women and men; the "Due Diligence 
Guidance for Responsible Business Conduct" mentions that women face different 
potential or actual human rights impacts compared to men and recommends 
incorporating gender factors into due diligence. Therefore, TCC will analyze overall 
employees and female employees separately in its due diligence. Additionally, 
because the Battery Energy Business in Taiwan employs migrant workers, migrant 
workers and female migrant workers will also be analyzed separately.  

Consequently, the scope of stakeholders for this due diligence includes eight 
categories: employees, female employees, migrant workers, female migrant workers, 
communities, indigenous people, customers, and suppliers. 
 
C-4. Scope of Due Diligence Issues 

According to the "Guiding Principles on Business and Human Rights," businesses 
must respect human rights, including the Universal Declaration of Human Rights, the 
International Covenant on Civil and Political Rights, the International Covenant on 
Economic, Social, and Cultural Rights, and the Declaration on Fundamental Principles 
and Rights at Work. The "Due Diligence Guidance for Responsible Business Conduct" 
points out that before identifying and assessing actual or potential adverse impacts, 
companies must broadly gather significant human rights and environmental issues 
that may affect various stakeholders during their operations. 

Therefore, TCC has referred to guidelines and conventions from the United Nations, 
the European Union, the OECD, and the International Labour Organization to compile 
significant international human rights and environmental issues. The meanings of 
adverse impacts are described in Table 2. 
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Table 2: Human Rights and Environmental Issues and Descriptions of Adverse 

Impacts 

Category Issue Adverse Impacts Description Reference 

Human Rights 

Child Labor 

Child labour affects physical and mental health, 
interferes with educational rights, exploits in 
any form, or the employment of children below 
the legal age. 

UN、

CSDDD、

ILO、OECD 

Freedom of 

Thought and 

Conscience 

Violation of individual freedom of thought and 
conscience. 

UN、CSDDD 

Freedom of 
Expression 

Violation of individuals' right to freely express 
their opinions. 

UN 

Privacy 
Interference with individual and family privacy 
or unlawful attacks on their honor or 
reputation. 

UN、CSDDD 

Forced Labor 
Human/ 
Trafficking 

Forced or compulsory labor through slavery, 

workplace oppression, debt bondage, human 

trafficking, etc. 
Including the abuse of the right to life includes, 
but is not restricted to, private or public 
security guards protecting the company’s 
resources, facilities or personnel causing the 
death of a person due to a lack of instruction or 
control by the company; 

UN、

CSDDD、

ILO、OECD 

Freedom of 
Association 

Any retaliatory threats (such as job transfers) 
that obstruct workers from forming or joining 
unions or not recognizing the legitimacy of the 
union. 

CSDDD、

ILO、OECD 

Collective 
Bargaining 

Not negotiating with workers or unions to 
reach consensus or failing to adhere to agreed 
terms.  

CSDDD、

ILO、OECD 

Bullying and 
Harassment 

Bullying incidents in the workplace, or physical, 
verbal, and sexual harassment. 

OECD 

Discrimination/ 
Diversity and 
Equality 

Employment, position decisions, and work 
environment face unequal treatment based on 
race, color, sex, language, religion, political, 
national or social origin, property, birth or 
another status such as disability, age, marital 
and family status, sexual orientation and 
gender identity, health status, place of 
residence, economic and social situation. 

CSDDD、

ILO、OECD 

Occupational 
Health and 
Safety 

◼ Failing to consider workers' physical and 

mental condition, adjust equipment, 

working time, and processes, and avoid 

UN、

CSDDD、

OECD 
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Category Issue Adverse Impacts Description Reference 

harmful substances causing worker injuries 
◼ Violation of employees' basic rights to 

food, water, and sanitary facilities. 

Working 

Hours/ 
Wage and 
Benefits 

Wages are insufficient for workers and their 
families to maintain a decent living within the 
reasonable limitation of working hours. 

UN、

CSDDD、

OECD Fair Trade/ 
Information 
Disclosure 

Equal 
Remuneration 

The same work receive different wage 
treatments. For example, male and female 
workers perform the same but receive different 
wages. 

OECD 

Indigenous 
Peoples 

Failing to appropriately engage with indigenous 
peoples where corporate activities potentially 
impact them. 

OECD 

Conflict 
Minerals 

The supply chain (e.g., extraction, refining, 
transportation) does not conduct due diligence 
on tin, tantalum, tungsten, and gold ores and 
concentrates. 

EU Conflict 
Minerals 
Regulation 

Worker 
Training and 
Education 

During the green transition, no skill training is 
offered to adapt to new materials, new 
processes, and new technologies in the 
industry, nor is there training for workers to 
develop relevant skills. 

UNFCCC 

Whistleblower 
Protection  

No grievance mechanisms allow rightsholders 
to report concerns about the adverse impacts 
of corporate activities, and no protection for 
whistleblowers from retaliation and threats. 

CSDDD 

Environmental 
Issues 

Climate 
Change 

Companies do not develop climate change 
transition plans to ensure that their business 
models and strategies align with limiting global 
warming to 1.5°C, which is in line with the Paris 
Agreement. 

UNFCCC、

CSDDD 

Biodiversity 

 Adverse impact on biodiversity 

 Impact on biodiversity caused by Living 

Modified Organisms (LMOs) 

 Trade in endangered species 

 Adverse impacts on natural heritage as 

defined in the World Heritage Convention 
 Adverse impacts on wetlands as defined in 

the Ramsar Convention 

CSDDD、

CBD、

CITES、

World 
Heritage 

Convention、

Ramsar 
Convention 



7 
 

Category Issue Adverse Impacts Description Reference 

Pollutants and 
Waste 

 Import, manufacture, or use mercury-

added products or handling mercury waste 

in violation of the Minamata Convention. 

 Produce or use Persistent Organic 

Pollutants (POPs) or handle their waste in 

violation of the Stockholm Convention. 

 Import or export chemicals in violation of 

the Rotterdam Convention. 

 Unlawful production, consumption, import 

and export of controlled substances in the 

Montreal Protocol. 

 Export of hazardous or other waste in 

violation of the Basel Convention. 

 Ship pollution according to the 

International Convention for the 

Prevention of Pollution from Ships. 
 Marine pollution according to the United 

Nations Convention on the Law of the Sea. 

Minamata 
Convention 
on 

Mercury、

Stockholm 

Convention、

Rotterdam 

Convention、

Montreal 

Protocol、 

Basel 

Convention、

MARPOL、

UNCLOS、 

CSDDD 

Environmental 
Impact on 
Human Rights 
Issues 

Environmental 

Degradation 

(e.g., water 

resources, 
air pollution) 

Environmental degradation, such as harmful soil 

changes, water or air pollution, harmful 

emissions, excessive water consumption, 

degradation of land, or other impacts on natural 

resources, resulting in:  

 Impairing the production of food;  

 Lack of access to safe and clean drinking 

water; 

 Difficulty in accessing sanitary facilities; 

 Infringing on land use/acquisition rights; 
 Harm the use of land or lawfully acquired 

possessions 

UN、CSDDD 

Land Use 

Land acquisition, development, and use of 
land, forests, and water resources by 
companies (such as deforestation) damaging 
residents' community livelihood rights. 

UN、CSDDD 
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III. Policies and Commitments on Human Rights and Environmental Governance 
A. Policies and Commitments 

According to the "Guiding Principles on Business and Human Rights," companies 
should make policy statements confirming their commitment to fulfilling their 
obligation to respect human rights. These statements should adhere to the following 
principles: 

1. Approved by the highest corporate executive. 
2. Informed by internal and external experts. 
3. Outlined in the company's human rights standards, which cover individuals, 

business partners, and those related to operations, products, and services. 
4. Publicly available and communicated to stakeholders. 
5. Integrated into corporate operating policies and procedures. 

Based on these principles, TCC has compiled a list of its human rights and 
environmental policies (as shown in Table 3), and details of its participation in 
external advocacy and commitments (as shown in Table 4). 

Table 3: TCC Human Rights and Environmental Policy List 

Item Policy Name Description 

Human 
Rights 

Human Rights 
Policy 

◼ TCC adheres to labor-related laws in all its global 
operations and follows international human 
rights conventions, strictly prohibiting any 
involvement in human rights violations.  

◼ Approved by the Chairman and published on the 
official website and related reports. 

Stakeholder 
Engagement Policy 

◼ Guidelines for TCC's communication and 
interaction with stakeholders are in its 
operations and value chain activities.  

◼ Approved by the Board of Directors and 
published on the official website and related 
reports. 

Anti-
Discrimination, 
Harassment, and 
Bullying Policy 

◼ This policy protects all members of the company 
(including employees, dispatched workers, 
technical students, and interns) and job 
applicants from discrimination and harassment.  

◼ Approved and published on the official website. 

Occupational 
Safety and Health 
Policy 

◼ This policy ensures the safety and health of all 
employees, outsourced workers, and contractors 
at the workplace and is designed to prevent 
accidents.  

◼ Approved by the Board of Directors and 
published on the official website. 

Fair Trade and Anti-
Trust Compliance 
Guidelines 

◼ This guideline is established to comply with the 
laws of all countries where TCC operates and 
conducts business, including fair trade laws, 
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Item Policy Name Description 

anti-trust laws, competition laws, anti-monopoly 
laws, or other laws promoting fair competition 
and maintaining trade order.  

◼ Approved by the Chairman and published on the 
official website. 

Supplier 
Management 
Policy 

◼ This policy ensures the legality of mineral, 
material, and goods sources through supplier 
management and promotes green procurement.  

◼ Approved by the Board of Directors and 
published on the official website. 

Employee 
Grievance and 
Handling 
Guidelines 

◼ This guideline and the establishment of a 
Friendly Workplace Committee are to handle 
employee grievances, feedback, and other 
suggestions. 

Whistleblower 
System for 
Violations of 
Professional Ethics 

◼ This system is established to prevent corruption, 
theft, embezzlement, private gain, fraud, or 
other unethical and dishonest behaviors that 
harm the interests of the company, 
shareholders, employees, and partners.  

◼ Approved and published on the official website. 

Environment 

Environmental 
Protection Policy 

◼ This policy integrates environmental protection 
into the business philosophy and establishes a 
self-management system for environmental 
protection involving all employees.  

◼ Approved by the Board of Directors and 
published on the official website. 

Climate-Related 
Public Participation 
and Management 
Measures 

◼ This policy effectively manages climate-related 
public affairs participation through the 
establishment of engagement activities and 
industry association participation management 
mechanisms, ensuring compliance with the Paris 
Agreement and TCC's net-zero emission goals.  

◼ Approved by the Board of Directors and 
published on the official website. 

Water Resource 
Management 
Declaration 

◼ TCC believes that ensuring access to water, 
sanitation, and hygiene is a basic human right 
and pursues sustainable use of water resources, 
actively promoting measures to reduce water 
risks, especially in water-stressed areas, and 
minimizing the impact of water and wastewater 
discharge on the surrounding environment and 
communities.  

◼ Approved by the Board of Directors and 
published on the official website. 

Biodiversity Policy ◼ TCC commits not to conduct exploration and 
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Item Policy Name Description 

extraction in World Heritage areas, IUCN 
Category I-IV protected areas, UNESCO World 
Natural Heritage and Biosphere Reserves, 
Ramsar Convention-designated wetlands, and 
key biodiversity areas. If business operations are 
required in globally or nationally essential 
biodiversity areas, TCC will follow local 
regulations and apply the principles of 
avoidance, minimization, mitigation, and 
compensation to prevent and reduce the impact 
of development activities on nature. TCC 
extends its value chain partners' attention to the 
environmental impact management of 
biodiversity and discusses and shares 
biodiversity-related information with them.  

◼ Approved by the Board of Directors and 
published on the official website. 

No Deforestation 
Commitment 

◼ TCC actively responds to and proposes its 
commitment to the COP26 agreement's 
commitment to no deforestation and the UN 
Sustainable Development Goals, SDG 13 Climate 
Action, and SDG 15 Life on Land. Approved by 
the Vice President's meeting and published on 
the official website. 

Human 
Rights and 
Environment 

Sustainable 
Development Best 
Practice Principles 

◼ This practice was established to fulfill corporate 
social responsibility and promote economic, 
environmental, and social progress to achieve 
sustainable development goals in accordance 
with the "Corporate Social Responsibility 
Practices for Listed Companies" regulations.  

◼ Approved by the Board of Directors and 
published on the official website. 

Risk Management 
Policy 

◼ This policy was established to identify internal 
and external issues, assess climate change risks, 
respond to climate uncertainties, and implement 
operational impact analysis of major global 
issues. Regularly review the operation of the risk 
management mechanism to protect 
stakeholders and fulfill social responsibility.  

◼ Approved by the Board of Directors and 
published on the official website. 

Supplier Code of 
Conduct 

◼ This code was established to ensure the labor 
rights, health and safety, and environmental 
protection of supply chain vendors.  

◼ Approved and published on the official website. 
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Table 4: Taiwan Cement's Participation in External Initiatives and Commitments 

Issue Participation in External Initiatives and Commitments 

Environmental 
Issues 

◼ ISSB's "Partnership for Early Awareness of Sustainability - Disclosure Today" 

Climate 
Change 

◼ SBTi 
◼ TCFD Supporter 
◼ EP100 

Biodiversity 
◼ TNFD Early Adopter 
◼ Business for Nature Statement Signatory / It’s Now For Nature 

 

B. Human Rights and Environmental Governance 

According to the recommendations in the "Guiding Principles on Business and 
Human Rights," commitment to human rights and environmental policies must be 
integrated into the management system. By coordinating and integrating relevant 
units, we aim to avoid adverse human rights and environmental impacts. 

The sustainability governance structure of TCC is shown in Figure 1 above. TCC's 
sustainable development is governed at the highest level by the Board of Directors. 
The Board annually reviews sustainability projects, discusses management 
approaches, and oversees implementation through regular reports from the 
Corporate Sustainable Development (CSD) Committee. 

All discussion items are presented to the Board for resolution by the Chief 
Sustainability Officer (CSO). The Committee's work is executed through seven 
specialized functional groups composed of senior executives and experienced 
personnel from relevant departments and subsidiaries: Corporate Governance, 
Comprehensive Care (including Social Welfare), Sustainable Products and 
Manufacturing, Sustainable Environment, Green Energy, Biodiversity, and Sustainable 
Information Disclosure. This structure ensures that ESG tasks are integrated into core 
departmental functions and implemented company-wide, including at TCC's 
subsidiaries. 

During operational meetings presided over by the Chairman, clear responsibilities are 

assigned to each subcommittee based on the nature of the issue. The CSO is then 
responsible for coordinating implementation, monitoring progress, and regularly 
reporting outcomes to the CSD Committee for review. 
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Figure 2: TCC Corporate Sustainability Development Committee Structure 

 
IV. Risk Identification and Assessment 

Referring to the "Guiding Principles on Business and Human Rights" and the "Due 
Diligence Guidance for Responsible Business Conduct," companies should address all 
potential and actual adverse impacts on human rights and the environment. If it is 
impossible to handle all at once, prioritize due diligence based on the likelihood and 
severity of impacts, giving precedence to issues with high likelihood and significant 
impacts. The process must involve stakeholder consultation. Below is an explanation 
of the risk assessment methods, stakeholder consultation approaches, and the 
results of this assessment. 
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A. Risk Identification and Assessment Consultation Method for Stakeholders 

The risk identification, assessment, and stakeholder consultation methods for this 
human rights and environmental due diligence include international human rights 
and environmental risk indicators, questionnaires, and focus groups. A summary of 
the risk identification and stakeholder consultation methods for each business entity 
is compiled in Table 5, and the consultation topics are summarized in Table 6. 

 

Table 5: Summary Table of Risk Identification, Assessment, and Stakeholder 

Consultation Methods for Each Business Units 

Business Units 

International 
human rights and 

environmental 
risk indicators 

Questionnaires Focus groups 

Operations Headquarters ● ●  

Cement & Environmental 
Business (Europe/Africa) 

●   

Cement & Environmental 
Business (Asia) 

● ● ● 

Asset Management & 
Development Business 

● ●  

Charging & Storage Business 
(Asia) 

● ●  

Battery Energy Business ● ● ● 

Energy for Social 
Transformation Business 

● ●  

Investment Business ● ●  
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Table 6: Corresponding Issues for Rightsholder Consultation 

Category Issue Employees Community 
Indigenous 

Peoples 
Suppliers Customers 

Migrant 
Workers 

Human 
Rights 

Child Labor ● ● ● ● ● ● 

Freedom of 
Thought and 
Conscience 

● ● ●  ● ● 

Freedom of 
Expression 

● ● ●  ● ● 

Privacy ●   ● ● ● 

Forced Labor 
Human 

Trafficking 
● ● ● ● ● ● 

Freedom of 
Association 

● ● ● ● ● ● 

Collective 
Bargaining 

● ● ● ● ● ● 

Bullying and 
Harassment 

● ● ● ● ● ● 

Discrimination/ 
Diversity and 

Equality 
● ● ● ● ● ● 

Occupational 
Health and Safety 

●   ● ● ● 

Working Hours/ 
Wage and 
Benefits 

● ● ● ● ● ● 

Equal 
Remuneration 

● ● ● ● ● ● 

Indigenous 
Peoples 

  ●    

Conflict Minerals    ●   

Worker Training 
and Education 

●   ●  ● 

Whistleblower 
Protection 

●   ●  ● 

Fair Trade/ 
Information 
Disclosure 

    ●  

Environme
ntal  

Issue 

Climate Change ● ● ● ● ● ● 

Biodiversity ● ● ●   ● 

Pollutants and 
Waste 

● ● ● ●  ● 

Environme
ntal 

Impact on 
Human 
Rights 
Issues 

Environmental 
Degradation 

● ● ● ●  ● 

Land Use ● ● ● ●  ● 
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B. Risk Identification and Assessment Results 

Based on the risk matrix method from the ISO 31010:2019 Risk Management – Risk 
assessment techniques and the recommendations from the "Due Diligence Guidance 
for Responsible Business Conduct," risks were prioritized by their likelihood and 
severity of impact. Issues with high likelihood and significant impact were addressed 
first.  

The risk assessment methods and the identified significant risk issues requiring 
priority action are summarized in Table 7. This due diligence will prioritize addressing 
these significant risk issues. 

Table 7 Risk Identification and Assessment Methods and Results 

Identification 
and 

Assessment 
Methods 

Implementation Method 
Key Issue Identification 

Results 

International 
Human Rights 

and 
Environmental 
Risk Indicators 

The following international indicators are used 
to review the risks of human rights and 
environmental issues in the countries where the 
business entities operate. For details on the 
human rights and environmental issues 
corresponding to each indicator, please see the 
Appendix. 
◼ Varieties of Democracy(V-Dem) Human 

Rights Index 
◼ Freedom House Index  
◼ ITUC Global Rights Index 
◼ ENCORE 

◼ Freedom of 
Association 

◼ Collective 
Bargaining 

◼ Forced Labor / 
Human Trafficking 

◼ Bullying and 
Harassment 

◼ Child Labor 

Employee 
Questionnaire 

and Focus 
Groups 

◼ Scope of Business Entities Covered by the 
Survey: For details, please see Table 5. 

◼ Survey Response Rate (Number of 
Questionnaires Returned): 94% (9,437 
questionnaires returned). 

◼ Focus Groups: Discussions focused on the 
just transition issues related to the cement 
industry and the decommissioning of the 
Ho-Ping thermal coal power plant. A total 
of 22 people were invited to participate, 
including individuals from the Taiwan 
cement plants of the Cement and 
Environmental Business (Asia) and the Ho-
Ping Power Plant in Taiwan from the Energy 
for Social Transformation Business. 

All Employee 
◼ Whistleblower 

Protection 
◼ Worker Training 

and Education 
◼ Bullying and 

Harassment 
◼ Working Hours 
◼ Collective 

Bargaining 
◼ Occupational 

Health and Safety 
Female Employee 
◼ Bullying and 

Harassment 
◼ Worker Training 

and Education 
◼ Whistleblower 

Protection 
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◼ Working Hours 
◼ Privacy 
◼ Diversity and 

Equality 
◼ Occupational 

Health and Safety 

Migrant 
Workers 

Questionnaire 

◼ Scope of Business Entities Covered by the 
Survey: Migrant workers from the Battery 
Energy Business at E One Moli Corporation 
and Molie Quantum Energy Corporation. 

◼ Survey Response Rate (Number of 
Questionnaires Returned): 94% (178 
questionnaires returned). 

All Migrant Workers 
◼ Freedom of 

Expression 
◼ Bullying and 

Harassment 
◼ Occupational 

Health and Safety 
◼ Working Hours 
◼ Forced Labor / 

Human Trafficking 
Female Migrant 
Workers 
◼ Forced Labor / 

Human Trafficking 
◼ Freedom of 

Expression 
◼ Whistleblower 

Protection 
◼ Diversity and 

Equality 
◼ Freedom of 

Thought and 
Conscience 

Community 
Questionnaire 

◼ Scope of Business Entities Covered by the 
Survey: Surrounding communities to the 
Suao Cement Plant, Hoping Cement Plant, 
Taiwan RMC Plants, part of the Cement and 
Environmental Business (Asia). 

◼ Taipei RMC Plant: Zhangshu Village 
◼ Taichung Products Plant: Side Village 
◼ Kaohsiung Products Plant: Renwu Village 
◼ Suao Cement Plant: Chang'an Village, 

Yongchun Village 
◼ Hoping Cement Plant: Heping Village 
◼ Survey Response Rate: 84% 

◼ Environmental 
degradation, waste 
management, land 
use 

◼ Water resources 
◼ Biodiversity 
◼ Climate change 

Indigenous 
Questionnaire 

◼ Scope of Business Entities Covered by the 
Survey: Surrounding Indigenous 
communities of the Suao Cement Plant and 
Hoping Cement Plant, both part of the 
Cement and Environmental Business (Asia). 

◼ Hoping Cement Plant: Knlibu Tribe 

◼ Indigenous rights 
◼ Biodiversity 
◼ Environmental 

degradation, waste 
management, land 
use 
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(Heping), Gukut Tribe (Hezhong), Qnragan 
Tribe (Heren) 

◼ Suao Cement Plant: Iyo Tribe 
◼ Survey Response Rate: 86% 

◼ Water resources 
◼ Climate change 

Customers 
Questionnaire 

◼ Scope of Business Entities Covered by the 
Survey: Customers in Taiwan of the Cement 
and Environmental Business (Asia). 

◼ Survey Response Rate: 81% 

◼ Fair 
trade/information 
disclosure 

◼ Climate change 

Supply Chain 
Survey 

 
(1) Review of International Human Rights and 

Environmental Indicators 
(a) Applicable Business Entities: Operations 

Headquarters, Cement & Environmental 
Business (Europe/Africa), Cement & 
Environmental Business (Asia), Asset 
Management & Development Business, 
Charging & Storage Business (Asia), Battery 
Energy Business, Energy for Social 
Transformation Business, and Investment 
Business. 

(b) The following international indicators are 
used to review the risks of human rights and 
environmental issues appearing in the 
countries where the business entities 
operate. For details on the human rights and 
environmental issues corresponding to each 
indicator, please see the Appendix. 

◼ Varieties of Democracy(V-Dem) Human 
rights index 

◼ Freedom House Index  
◼ ITUC Global Rights Index 
◼ ENCORE 
 
(2) Questionnaire Survey 
(a) Survey Respondents: Tier 1 key 

suppliers/contractors in Taiwan for the 
Cement & Environmental Business (Asia). 

(b) Survey Response Rate: 96% 

◼ Occupational 
health and safety 

◼ Bullying and 
harassment 

◼ Climate change 
◼ Working hours 
◼ Environmental 

degradation/ 
waste/land use 

◼ Freedom of 
Association 

◼ Collective 
Bargaining 

◼ Forced Labor 
◼ Human Trafficking 
◼ Child Labor 
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V. Prevention/Mitigation of Key Human Rights and Environmental Issues and 

Remedial Measures for Existing Impacts 

After assessing the risks of human rights and environmental issues through the a 
forementioned steps, preventive and mitigating measures are proposed for key 
human rights and environmental issues based on subsequent steps of the human 
rights and environmental due diligence process. Additionally, remedial measures are 
provided for existing impacts. 

Table 8 summarizes the preliminary assessment of prevention, mitigation, and 
remediation measures for key issues. For detailed information, please refer to the 
2024 TCC GROUP HOLDINGS Sustainability Report.  

Table 9 summarizes the assessed risks and their corresponding prevention/mitigation 
measures from the human rights and environmental due diligence. 

The following key points will be the focus of the TCC GROUP HOLDINGS 2024 Human 
Rights and Environmental Due Diligence Report scheduled for release in the fourth 
quarter of 2025: 

1. Track the effectiveness of TCC's prevention, mitigation, and remediation 
measures for significant human rights and environmental issues. 

2. Case Studies of Taiwan Cement Corporation's Responses to Human Rights and 
Environmental Incidents:  

(a) Ho-Ping Power Plant purchasing Russian coal incident 
(b) Hualien County Cement Kiln Co-processing Waste Private BOO Project 

overturned by Taiwan Supreme Administrative Court for retrial 

(c) Land use permit case of Area F at the Chiayi Aquavoltaics Phase I site 

(d) Taiwan RMC Plant Tainan Branch partial wastewater suspended solids exceeding 
standard incident 

(e) Molie Quantum Energy Corporation (MQE) Battery Plant fire incident 

3. Continue to refer to conventions and guidelines from the United Nations, ILO, 
and OECD, and integrate ISO risk assessment methodologies and management 
standards to establish a global human rights and environmental risk 
management mechanism applicable to TCC's global business operations. 

Table 8: Summary of Prevention/Mitigation/Remediation Measures 

Rightsholders Issue Prevention/Mitigation/Remediation Measures 

Employees 
Whistleblower 

Protection 
Prevention 

◼ TCC promotes reporting of 
misconduct by anyone connected to 
the Company through its "Reporting 
Mechanism for Violation of Code of 
Conduct," accepting reports via 
email, written submissions, or in 

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


 

19 
 

Rightsholders Issue Prevention/Mitigation/Remediation Measures 

person. TCC also promotes the 
whistleblowing mechanism through 
integrity management education and 
training courses to ensure that 
employees and external personnel 
are familiar with the system and 
procedures. Whistleblower identities 
and report details are kept 
confidential, and retaliation is strictly 
prohibited. If it involves senior 
managers, reports can be made to 
the Audit Committee. 

◼ The Audit Office registers received 
cases within five days and verifies 
their acceptance based on relevant 
information. Upon acceptance, an 
investigation team is formed with 
relevant personnel to ascertain facts, 
and findings and recommendations 
are submied to the President and 
Chairman. If the case involves the 
President, the report will be submied 
directly to the Chairman. If a 
whistleblowing case is verified as 
true, the Audit Oce will collaborate 
with relevant departments to review 
internal controls and operational 
procedures, propose corrective 
measures, and regularly report to the 
Audit Commiee to prevent 
recurrence. 

◼ Taiwan Cement Corporation (TCC) has 
established the “Employee Grievance 
and Handling Guidelines” and 
provides multiple channels for 
employees to voice their opinions 
and file grievances. All submissions 
are handled by a dedicated unit. 
These channels include a dedicated 
email, hotline, fax, letterbox, and 
internal system platforms. 

◼ CIMPOR has established a third-party 
whistleblowing mechanism, managed 
by an independent external unit 
through the online whistleblowing 
platform Ethi.co. The platform 
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operates year-round, regardless of 
time, location, or time zone, supports 
multiple languages. Employees and 
suppliers can submit reports via 
telephone, email, or the online 
platform 
(cimporglobal.speakup.report). 

Worker 
Training and 

Education 
Prevention 

◼ TCC develops worker training and 
education projects such as Employee 
Development Programs and TCC 
Carbon Academy. 

◼ For more details, please refer to 
pages 161-168 of the 2024 Taiwan 
Cement Sustainability Report. 

Working 
Hours / 

Wage and 
Benefits 

Prevention 

Details regarding the TCC's remuneration 
policy, performance appraisal system, 
flexible hours, and agile working can be 
found on pages 169-172 of the 2024 
Taiwan Cement Sustainability Report. 

Occupational 
Health and 

Safety 

Remediation 

◼ In 2024, the Cement & Environmental 
Business (Asia) and (Europe/Africa) 
recorded a combined total of nine 
high-consequence work-related 
injuries. 

◼ Details regarding the Work Injury, 
Fatality, and Near-Miss Incident 
Investigation & Improvement Process 
can be found on pages 176 of the 
2024 Taiwan Cement Sustainability 
Report. 

Prevention 

◼ TCC conducts hazard identification 
and risk assessment for routine and 
non-routine operations. This involves 
evaluating hazardous workplaces and 
assessing the severity and frequency 
of OHS risks across various processes 
and activities to calculate OHS risk 
indicators. From identified hazards, 
TCC assesses their OHS risks and 
implements relevant measures, 
considering regulations and the 
effectiveness of existing controls. 

◼ Hazard Identification and Risk 
Assessment: 
➢ Step 1: Identify all hazard 

sources 
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Rightsholders Issue Prevention/Mitigation/Remediation Measures 

➢ Step 2: Identify potential risks, 
hazards, and consequences 

➢ Step 3: Verify existing protective 
measures 

➢ Step 4: Assess hazard risks and 
implement hierarchical risk 
control 

➢ Step 5: Conduct control 
measures to mitigate risks 

➢ Step 6: Confirm residual risks 
after implementing these 
control measures 

◼ For more details, please refer to 
pages 173-179 of the 2024 Taiwan 
Cement Sustainability Report. 

Freedom of 
Association / 

Collective 
Bargaining 

Prevention 

To foster a harmonious labor-
management relationship, TCC has 
established labor unions across all its 
Taiwan plants and signed collective 
bargaining agreements. In 2024, the 
proportion of all employees who joined a 
union across TCC's cement businesses in 
Taiwan and Mainland China, as well as Ho-
Ping Power Plant, was 91% of the total 
workforce. To protect the rights of all 
employees in Taiwan, the terms of both 
collective agreements and work rules 
apply to all employees, who are not 
treated differently based on any factors, 
including their membership status or 
willingness to join a union. TCC holds 
quarterly labor-management and/or union 
meetings for open communication and 
discussion on various issues. 

 

Forced Labor / 
Human 

Trafficking/ 
Child Labor 

Prevention 

◼ TCC firmly prohibits child labor, 
human trafficking, and forced labor, 
and complies with all relevant wage 
and working hour regulations to 
ensure timely payment of fair living 
wages. At the same time, we foster a 
safe and healthy work environment, 
supporting employees in maintaining 
good physical and mental health and 
work-life balance. 

◼ For more details about human rights 
protection, please refer to pages 180-
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184 of the 2024 Taiwan Cement 
Sustainability Report. 

Female 
Employees 

Bullying and 
Harassment 

Prevention 

◼ TCC values employee rights and 
promotes a safe, inclusive workplace. 
An "Anti-discrimination and Anti-
harassment Policy" guides employees 
in preventing and addressing 
misconduct. In Q1 2025, anti-bullying 
measures will be added into the 
"Anti-discrimination, Anti-
harassment, and Anti-bullying Policy," 
strictly banning all forms of bullying 
and providing secure grievance 
channels. Training and promotion 
further support awareness and a 
respectful work environment. 

Privacy 

Diversity and 
Equality 

Prevention 

◼ TCC’s construction materials business 
involves physically demanding roles, 
often attracting more male 
applicants. To reduce groupthink, TCC 
sets female representation targets, 
with NHOA Energy and Atlante 
aiming to increase female engineers 
tenfold. 

◼ Food is a gateway to cultural 
understanding. TCC fosters cross-
cultural exchange through activities 
like sharing Italian cuisine at 
Christmas and Taiwanese snacks at 
birthdays. In 2024, TCC co-hosted 
"Dante Movie Night" with the Italian 
Economic, Trade and Cultural 
Promotion Oce, pairing Italian food 
with casual networking. 

Migrant 
Workers/ 
Female 
Migrant 
Workers 

Freedom of 
Expression, 
Bullying and 
Harassment, 

Working 
Hours, Forced 

Labor / 
Human 

Trafficking, 
Whistleblower 

Protection, 
Diversity and 

Prevention 

◼ In 2024, the Battery Energy Business 
at E One Moli Corporation and Molie 
Quantum Energy Corporation 
enhanced diversity and inclusion for 
foreign colleagues, offering cultural 
experiences, Mandarin courses, and 
24-hour translation and life 
assistance to aid their integration 
into Taiwan's workplace. 

◼ E One Moli Corporation and Molie 
Quantum Energy Corporation also 
uphold human rights by enforcing 
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Equality, 
Freedom of 
Thought and 
Conscience 

zero recruitment fees and ensuring 
equal promotion and career 
development opportunities for 
foreign staff, thereby demonstrating 
strong commitment to ethnic 
integration. 

◼ For more details, please refer to the 
Molicel 2024 ESG Report. 

Community 
Water 

Resources 

Remediation 

◼ Violation of water pollution 
regulations: 2 incidents (Cement & 
Environmental Business - Taiwan) 

◼ Following a late-2024 overflow 
incident at the Tainan RMC Plant, 
where heavy rain caused suspended 
solids to exceed standards, TCC 
immediately reported the event, 
initiated response protocols, and 
completed cleanup. By Q1 2025, 
initial improvements like retention 
ponds and pre-treatment facilities 
were completed, followed by 
comprehensive actions including 
upgrading the water treatment 
system, extending risk assessments 
to other plants, and strengthening 
early warning capabilities. 

Prevention 

◼ Although the cement industry is not 
considered water-intensive, TCC 
proactively strengthens its water 
management. Following the Task 
Force on Nature-related Financial 
Disclosures (TNFD) framework, TCC 
identifies its dependencies on surface 
and groundwater, water flow, and 
water quality to comprehensively 
understand resource risks. 

◼ In 2024, a priority assessment was 
conducted on Taiwan's quarry and 
cement sites. Using the WRI 
Aqueduct Water Risk Atlas, TCC 
assessed all locations in Taiwan and 
Mainland China, identifying three 
cement plants—Anshun, Guigang, 
and Huaying—as being in high-risk, 
water-stressed regions. 

◼ Key risks for these plants include 
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potential production halts from water 
shortages (physical risk) and stricter 
discharge regulations (transition risk). 
Violations could lead to fines or 
stoppages with maximum daily losses 
of up to NT$10.98 million (approx. 
US$366,000). Poor management 
could also impact local community 
and agricultural water supplies. 

◼ As this assessment expands to 
CIMPOR and OYAK CEMENT locations 
in 2025, TCC will further set risk 
mitigation targets, implement tiered 
resource management at its 
production sites, and begin 
promoting low-water-impact 
products. 

◼ For more details, please refer to 
pages 94-95 of the 2024 Taiwan 
Cement Sustainability Report. 

Waste 
Management 

Remediation 

◼ One violation of a waste 
management regulation (Cement & 
Environmental Business - Mainland 
China): Improper storage of 
hazardous waste in violation of 
national environmental standards. 

◼ Corrective Actions: Operations are 
now conducted in strict compliance 
with all applicable laws and 
regulations. 

Prevention 

◼ TCC's waste management is based on 
the ISO 14001 environmental system. 
For in-plant treatment, bottom ash, 
waste oil, and waste refractory 
materials are fed into rotary kilns as 
alternative raw materials and fuels. 
Shredded employee domestic waste, 
plastics, rubber, and paper are also 
utilized as alternative fuels. Off-site, 
qualified contractors recycle valuable 
metals like scrap iron for reuse in 
steel plants. Based on these 
management regulations, TCC's 
global operations are setting their 
own waste reduction targets to 
enhance group-wide resource 
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recycling effciency. 
◼ For more details, please refer to 

pages 98-103 of the 2024 Taiwan 
Cement Sustainability Report. 

Environmental 
Degradation 

Prevention 

◼ Assessment and Management Based 
on Nature-related Financial 
Disclosures (TNFD) and SBTN by the 
Cement & Environmental Business 
(Europe/Africa and Asia) 

◼ For more details, please refer to 
pages 124-158 of the 2024 Taiwan 
Cement Sustainability Report. 

Biodiversity 

Land Use 

Climate 
Change 

Prevention 

◼ TCC unveiled the new " Net Zero 
Pathways for Cement and Concrete 
Business Units Worldwide". 

◼ In January 2025, TCC's Taiwan and 
Mainland China sites, along with its 
European subsidiaries CIMPOR and 
OYAK CEMENT, all achieved the SBT 
1.5°C validation and committed to 
setting 2050 net-zero plans. 

◼ For more details, please refer to 
pages 51-60 and 82-104 of the 2024 
Taiwan Cement Sustainability Report. 

Indigenous 
Peoples 

Indigenous 
Rights 

Prevention 

◼ Opened in January 2020, TCC DAKA 
Open Ecological Circular Factory (TCC 
DAKA) is Taiwan's first open tourist 
factory in heavy industry. Its creation 
followed a 2019 Hualien County 
Government invitation for TCC to 
manage household waste via a 
private BOO (Build-Operation-Own) 
project for cement kiln co-processing, 
initiating TCC's industry and 
community inclusion efforts. 

◼ An-ping Chang's philosophy that "a 
factory cannot exist isolated; it is 
always connected with surrounding 
communities. A factory should 
become a part of society and local 
life," TCC opened the Hoping Plant as 
a non-profit initiative, aiming to 
coexistence with the community and 
fostering dialogue between industry 
and society. 

◼ Activities, social networks, and 
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visiting opinion leaders serve as vital 
communication channels. By 
integrating residents' expectations 
and needs into its strategies across 
public welfare, co-prosperity, and 
transformation, TCC actively works to 
build a resilient community. 

◼ Affected by earthquakes and 
typhoons, Hualien was the focus of 
social engagement in 2024. TCC 
extended care to stakeholders near 
the Hoping Eco-friendly Low-carbon 
Energy Park by promoting the Carbon 
Reduction Parent-Child Bankbook, 
utilizing social media to encourage 
online purchases for eco-friendly 
local brands. TCC also strengthens 
the community safety net with home 
repair services, the Hoping Care Bus, 
and the Hoping Sustainability Charity 
Foundation. 

◼ For more details, please refer to 
pages 185-191 of the 2024 Taiwan 
Cement Sustainability Report. 

Customers 
Fair Trade/ 
Information 
Disclosure 

Prevention 

◼ To safeguard client rights, TCC has a 
robust complaint procedure. All 
complaints are internally reviewed, 
resolved, and clients are informed of 
final outcomes. Furthermore, TCC 
employees, guided by the Statement 
of Integrity and Ethical Conduct, are 
bound by strict confidentiality. This 
includes protecting all non-public 
information that could harm 
company or client interests, ensuring 
personal data security. 

◼ For more details, please refer to 
pages 77-79 of the 2024 Taiwan 
Cement Sustainability Report. 

Suppliers
（Migrant 
workers） 

Occupational 
Health and 

Safety, 
Bullying and 
Harassment, 

Climate 
Change , 

Prevention 

◼ Obtained ISO 20400 Sustainable 
Procurement Certification 

◼ TCC implements two core strategies 
— Sustainable Supplier Management 
& Localized and Green Procurement 
— under the Board of Directors 
oversight. The Supply Chain 
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Working 
Hours, 

Environmental 
Degradation/ 
Waste/Land 

Use, Freedom 
of 

Association, 
Collective 

Bargaining, 
Forced Labor, 

Human 
Trafficking, 
Child Labor 

Management Department integrates 
initiatives across TCC and subsidiaries, 
with regular progress regularly 
reported and discussed by the CSO at 
Chairman-led operational meetings. 
The department head also provides 
periodic updates to the Board. The 
sustainable supply chain mechanism 
prioritizes cement business in Taiwan 
and Mainland China, distribution 
stations in Hong Kong, and key mining 
subsidiaries, with projects periodically 
reviewed by the Sustainable 
Development Commi-ee to ensure 
that procurement policies comply 
with the Company's sustainability 
requirements. By 2025, this approach 
will extend to subsidiaries Feng 
Sheng, E.G.C., and Ho-Ping Power 
Plant, and gradually including 
suppliers from other subsidiaries and 
CIMPOR and OYAK CEMENT. 

◼ Cement & Environmental Business 
(Europe/Africa): Conducting Third-
party Due Diligence on potential 
partners via the Refinitiv Platform 
(suppliers, customers, applicants) to 
screen for sanctions or compliance 
risks. 

◼ For more details, please refer to 
pages 71-76 of the 2024 Taiwan 
Cement Sustainability Report. 

 

Table 9: Assessed Human Rights and Environmental Risks and Corresponding 

Mitigation Measures 

Category % of Total Assessed 

% of Total 
Assessed where 
Risks Have Been 

Identified 

% of Risk with 
Mitigation Actions 

Taken 

Own operations 100% 0.06%Note 1 100% 

Contractors and 
suppliers 

100% Note 2 7.7%Note 3 100%Note 4 

Joint venturesNote 5 100% 0%  100% 

Notes 
◼ Note 1: Calculated as: (The combined number of high-

consequence work-related injuries for the Cement & 
Environmental Business in Europe/Africa and Asia) / (Total 
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number of global employees). 
◼ Note 2: The Taiwan and Mainland China cement plants of 

the Cement & Environmental Business (Asia) are assessed 
through Tier 1 supplier evaluations, while the remaining 
business units identify risks using international human rights 
and environmental indicators. 

◼ Note 3: This percentage represents the share of total 
procurement spend from 14 suppliers identified as high-risk. 
These suppliers were identified using the sustainability 
questionnaires for the Taiwan and Mainland China cement 
plants of the Cement & Environmental Business (Asia). 

◼ Note 4: This figure represents the percentage of the 14 
identified high-risk suppliers with an agreed corrective 
action/improvement plan.  

◼ Note 5: This corresponds to the invested joint ventures as 
listed in the Q4 2024 consolidated financial statements. 

 
Appendix: Mapping of International Indicators to Human Rights and Environmental 
Issues 

Category Issue 

Varieties of 
Democracy(V-
Dem) Human 
Rights Index 

Freedom 
House 
Index 

ITUC Global 
Rights 
Index 

ENCORE 

Human Rights 

Child Labor  ●   

Freedom of 
Thought and 
Conscience 

 ●   

Freedom of 
Expression 

 ●   

Privacy  ●   

Forced Labor 
Human/ 
Trafficking 

● ●   

Freedom of 
Association 

  ●  

Collective 
Bargaining 

  ●  

Bullying and 
Harassment 

 ●   

Discrimination/ 
Diversity and 
Equality 

●    

Occupational 
Health and 
Safety 

    

Working Hours/     
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Category Issue 

Varieties of 
Democracy(V-
Dem) Human 
Rights Index 

Freedom 
House 
Index 

ITUC Global 
Rights 
Index 

ENCORE 

Wages and 
Benefits 

Equal 
Remuneration 

●    

Indigenous 
Peoples 

    

Conflict 
Minerals 

    

Worker 
Training and 
Education 

    

Whistleblower 
Protection 

    

Fair Trade/ 
Information 
Disclosure 

    

Environmental 
Issues 

Climate Change    ● 

Biodiversity    ● 

Pollutants and 
Waste 

   ● 

Environmental 
Impact on 

Human Rights 
Issues 

Environmental 

Degradation 
   ● 

Land Use    ● 

 


