
100 % 92 %

100 % 50 %
Clean Water
and Sanitation

Sustainable Cities
and Communities

Responsible
Consumption and
Production

Climate ActionAffordable and
Clean Energy

Green
Copper
Foil

Reclaimed water usage reached 92.37%, 
reducing the impact of extreme weather 
events and conserving water resources.

50.65% waste reduction and 80.6% 
waste reuse rate, demonstrating com-
mitment towards a green environment.

100% use of CSC waste thermal steam 
for energy reuse.

100% use of recycled discarded cables to 
reduce carbon emissions and damage to 
nature.



Tier Revenue ratio

Negligible < 0.1%

Minor 0.1~0.3%

Moderate 0.3~0.5%

Major > 0.5%

III. Climate Risk Management and Scenario Analysis
The Company adopts a rigorous and systematic climate risk assessment mechanism, coordinated by the ESG Sustainable 
Development Team, which transforms the impact of climate change on operations into manageable indicators. The specific 
process is as follows:

The Company identifies and ranks climate-related risk factors based 
on their likelihood of occurrence and degree of impact on operations; 
in 2025, taking into account market changes and the announcement 
and implementation of government policies, it re-examined and 
revised the assessment logic for risks and opportunities, so as to 
make the disclosed content more consistent with the Company's 
determination of financial materiality and to provide stakeholders 
with consistent assessment information.

Tier Qualitative description Reference cycle

Rare Extremely low probability of occurrence, appearing only under extreme scenarios Once in more than 10 years (<10%)

Low likelihood May occur, but past experience indicates a low probability of occurrence Once every 5-10 years ( 10-30%)

Possible Has the potential to occur in the short to medium term Once every 3-5 years ( 30-60%)

Highly likely Very likely to occur, or already developing Once every 1-2 years ( 60-90%)

Almost certain Has already occurred, or is already stipulated by law Occurs annually (>90%)

• Table: Likelihood of Climate Risk Occurrence

Tier Qualitative description

Extremely low Experimental early-stage R&D or concept phase, with no clear benefit timeline yet

Low One-time or project-based, cannot be obtained on a fixed basis, requiring active application or triggering by specific conditions

Medium Benefits are affected by external market demand and policy

High Highly sustained, requiring internal management to ensure benefits do not decline

Extremely high Stable and sustained, with benefits unaffected by market fluctuations

• Table: Likelihood of Continued Benefit from Climate-related Opportunities

Scenario analysis
and impact analysis

Risk-opportunity matrix
and priority management

Measures integrated into
the risk management strategy

Referencing the TCFD framework, 
considering the Company's industry 
characteristics, comprehensively 
inventorying the value chain, and 
assessing dependence and impact 
on the natural environment and so-
ciety, the Company identi�ied transi-
tion risks including policies and reg-
ulations, market trends, and techno-
logical change, as well as physical 
risks triggered by extreme weather 
events.

The Company has introduced 
diverse climate development and 
policy scenarios (such as high-emis-
sion, delayed-transition, and ag-
gressive carbon-reduction scenari-
os), quantitatively assessing the po-
tential impacts of different warming 
scenarios on production stability, 
energy supply, and supply chain 
security.Through qualitative and 
quantitative analysis, the Company 
ensures that management fully 
grasps the potential �inancial 
impact of climate issues.

Dividing risks and opportunities 
into short, medium, and long term, 
the Company conducted weighted 
scoring and ranking based on their 
likelihood and degree of impact, 
identifying a total of 5 climate-relat-
ed risks and 4 transition opportuni-
ties, and incorporating them into 
management and tracking items.

For the con�irmed high-risk items, 
the TCFD Climate Change Adapta-
tion Group deliberates and formu-
lates mitigation and adaptation 
plans, implementing them in daily 
functions to ensure that environ-
mental policies and commitments 
are ful�illed.

Comprehensive risk
identi�ication

1.0 TCFD Climate Risks and Adaptation
Based on the disclosure recommendation framework of the Task Force on Climate-related Financial Disclosures ( TCFD ), the Company conducts 
financial assessments of the risk and opportunity impacts of climate change across the four major aspects of governance, strategy, risk management, 
and metrics and targets, formulating execution strategies and implementing management to respond effectively.

Continuously 
understanding local 
and global carbon 
disclosure and trading

Starting in 2022, LCYtech has conducted greenhouse gas inventory, management, and reduction in accordance with 
"ISO 14064-1:2018," comprehensively measuring the value of carbon reduction and the related costs involved, and, 
in accordance with the ISO 14067 standard, completed the calculation and verification of the "carbon footprint of 
electrodeposited copper foil for printed circuit boards ( 12 μm )," so as to meet the reduction and disclosure needs of 
the government and customers.

Introducing reclaimed 
water for worry-free 
water use during 
droughts

Starting in 2021, in coordination with government and industrial park projects, the Company recycles and reuses 
municipal wastewater from the Kaohsiung area.As global temperatures continue to rise and the frequency of 
abnormal high temperatures and droughts increases, starting in 2022 LCYtech introduced reclaimed water for its 
process water, avoiding operational interruptions due to water shortages under extreme weather.

Promoting industry-
chain support for 
the Green Product 
Premium.

LCYtech uses 100% recycled copper wire as raw material to manufacture high-quality, highly stable green copper 
foil, and in 2022 obtained UL 2809 recycled content verification for copper foil products; it will continue to liaise 
with customers to initiate more environmentally friendly product specifications.

Diverse assessment of 
renewable energy

The rooftops of the Kaohsiung plant were fully equipped with solar power panels in 2021, with the power sold to 
PLUS RENEWABLE CORP.Going forward, the Company will continue to assess diversified channels for obtaining 
renewable energy.

Continuously 
optimizing green 
technology

To reduce the impact of climate change on operations, the Company takes "net-zero emissions" as its goal and plans 
to find opportunities for addressing climate change through greenhouse gas emissions reduction, enhancing energy 
and resource use efficiency ( energy saving, electricity saving, water resource reuse ), and continuously assessing the 
feasibility of purchasing renewable energy or other emerging energy sources.For detailed management approaches 
and future short-, medium-, and long-term targets, please refer to the content of each section of Chapter 1, "Green 
Copper Foil."

I. Governance
In the fourth quarter of 2021, LCYtech established the "ESG 
Sustainable Development Team," with the General Manager serving 
as chief convener, and under it established the "TCFD Climate Change 
Adaptation Group" ( the organizational structure is shown in Chapter 
0.4 Practicing Sustainable Governance). Based on the industry metrics 
( electrical and electronic equipment industry, metals and mining 
industry ) provided by the U.S. SASB ( Sustainability Accounting 
Standards Board ), from among 65 ESG sustainability issues, the 
Company discussed and identified five major issues relevant to 
the copper foil industry: "greenhouse gas emissions," "energy 
management," "water resource management," "waste management," 
and "life cycle management and product safety."Through the "ESG 
routine meeting" convened and chaired weekly by the General 
Manager, the TCFD Climate Change Adaptation Group reviews past 
performance and accordingly discusses and sets short-, medium-, and 
long-term management paths ( the short-, medium-, and long-term 
targets for the five climate issues are shown in Chapter 1 ).

II. Strategy
Starting in the first quarter of 2022, referencing the TCFD framework 
and the Carbon Disclosure Project ( CDP ), LCYtech screened out 
applicable climate-related issues and collected relevant global 
cases to fully identify climate-related risks and opportunities; for 
the relevant physical risks and transition risks and opportunities, it 
conducted financial impact assessments across the dimensions of 
"time horizon," "likelihood of impact," and "degree of impact," and 
proposed mitigation and adaptation plans to properly respond to the 
impacts.

For the five major issues of "greenhouse gas emissions," "energy 
management," "water resource management," "waste management," 
and "life cycle management and product safety," the strategies and 
actions advanced by the Company are as follows:
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Ranking Risk 
category Climate issue Scenario description Financial 

impact
Likelihood 

of 
occurrence

Degree 
of 

impact
Risk mitigation and management actions

1 Transition 
risk – market

Energy supply 
instability 
and price 

fluctuations

In response to  fuel  price 
fluctuations and the national 
energy transition, traditional 
electricity prices may rise in the 
future.

Increase in 
operating 

costs
4 4

• Formed a working group to inventory the energy-saving 
potential of facilities and equipment within the plant, 
and shared technical information with affiliated plants 
under the Group, gradually replacing equipment to 
enhance energy efficiency.

• Signed power purchase agreements with renewable 
energy suppliers to stabilize future energy supply prices.

2 Transition 
risk – policy

Renewable 
energy 

obligation 
for major 

electricity users

U n d e r  t h e  " R e n e w a b l e 
Energy Development Act," the 
Company's contract capacity 
e x c e e d s  t h e  r e g u l a t o r y 
requirement, so it must fulfill 
the obligation to install green 
energy equipment or purchase 
renewable energy equivalent 
to 10% of its contract capacity; 
otherwise, it must pay a fee of 
NT$4 per kWh.

Increase in 
operating 

costs
5 3

• Has signed a "Renewable Energy Electricity and 
Certificate Purchase and Sale Agreement" with PLUS 
RENEWABLE CORP., which took effect in 2023.

• Actively introducing and using renewable energy to 
simultaneously offset energy price fluctuations and 
carbon fee expenditures.

3 Transition 
risk – policy

Increase in 
greenhouse gas 
emission prices

I n  2 0 2 5 ,  t h e  c a r b o n  f e e 
collection regulations under 
the Climate Change Response 
Act  were  announced and 
implemented, and the Company 
must file and pay carbon fees in 
accordance with the law.

Rise in 
operating 

costs
5 3

• Inventory energy consumption hotspots within the 
plant and gradually replace equipment to enhance 
energy efficiency.

• Inventory improvable items within the plant and 
implement carbon reduction plans to meet the Ministry 
of Environment's voluntary reduction plan targets and 
obtain the preferential rate.

• Improve processes and product performance through 
innovative R&D, increasing added value to respond to 
the market challenge of rising costs.

4 Physical risks
Immediate 

physical climate 
risks

Typhoons, short-duration heavy 
rainfall, etc.

Shutdown 
losses, asset 
impairment

3 4

• Set up work teams to conduct thorough inspections on 
the eve of typhoons, reducing disaster impact

• Reinforce and strengthen internal plant facilities to 
avoid the hazard of objects being blown down by strong 
winds

• Strengthen plant infrastructure such as drainage and 
facility reinforcement

• Insure plant equipment to reduce the financial impact of 
disasters

5 Physical risks Chronic 
physical risks Drought, rising temperatures

Rise in 
operating 

costs
2 2

• In-plant water storage facilities; improve plant cooling 
towers or other water-consuming equipment to reduce 
dissipation

• Expand water sources such as reclaimed wastewater, 
process-output water, and steam condensate to reduce 
the water-shortage risk of relying on a single source, and 
continuously monitor the water situation of the source 
watershed, taking response measures such as pre-
arranging water trucks in advance

• Strengthen the plant's autonomous water recovery 
capability to reduce third-party water withdrawal

Climate-related Risk Assessment Results

The identified climate-related risks and adaptation response measures are as follows:

0

1

2

3

4

5

1 2 3 4 5 6

Likelihood of occurrence

D
egree of �inancial im

pact

Immediate physical climate risk

Chronic physical risk – drought, 
rising temperatures

Renewable energy regulations

Increase in greenhouse gas 
emission prices

Energy supply instability and 
price increases

In accordance with the TCFD recommended guidelines, the Company incorporates climate-related risks into its risk management system, introduces 
scenario analysis, and incorporates the results into its resilience and adaptation strategies.Transition risks are examined with reference to the 
International Energy Agency's ( IEA ) Stated Policies Scenario ( STEPS ) and Net Zero Emissions ( NZE ) scenario, analyzing the market, technological, 
reputational, operational, and financial impacts on the Company under those policy and environmental conditions.

Physical risks cite data such as the Taiwan Climate Change Projection Information and Adaptation Knowledge Platform ( TCCIP ), the climate change 
disaster risks of the National Science and Technology Center for Disaster Reduction, and the Kaohsiung City Flood Protection Plan, projecting and 
analyzing near-future ( 2020-2040 ) conditions such as temperature rise, rainfall, flooding, and drought under scenarios such as RCP1-2.6 and RCP5-
8.5; sea level and tidal data refer to GWL 2° C as a reference for the near-future scenario.

Climate-related opportunities
In addition to identifying the risks brought by climate change, the Company also identifies the opportunities that may arise under climate change as a 
reference for technology positioning, and assesses them by the likelihood of continued benefit impact and the degree of impact.

Ranking Climate-related opportunities Impact on the Company
Likelihood 

of 
continued 

impact

Degree 
of 

impact
Execution results

1 Market - new market partnerships 
and product momentum

Market expansion, revenue 
increase ( green premium ) 4 4

•  Obtain technical cooperation with Nippon Denkai 
to develop high-frequency, high-speed copper foil to 
meet downstream customer needs

2 Energy transition - introducing 
low-carbon energy

Operating cost reduction 
( cost avoidance ) 5 3

• Introduce renewable energy to meet the obligations 
of large electricity users and offset carbon fee 
expenditures

• Introduce steam made from China Steel Corporation's 
waste heat to reduce reliance on traditional electricity.

3 Resource circulation
Operating cost reduction 
( reduced raw material use 
and waste output )

4 2
• Use recycled copper as raw material and pass UL 2809 

certification.
• Outsource copper sludge for refining and recovery

4

Energy and resource efficiency 
enhancement - process 
optimization to improve yield and 
reduce rework

Operating cost reduction 3 2
• Energy-saving measures implemented within the plant 

with equipment replaced; 2025 electricity savings of 
100,028.88 GJ ( base year 2021).

Scenario name IEA STEPs IEA NZE

Scenario description

Current systems and regulations 
remain unchanged, the activities of 
various units and enterprises change 
little, and future emissions remain 
roughly the same as the current state, 
so net-zero carbon emissions will not 
be achieved even by 2050.

The global average temperature at the end of the century does not exceed 1.5 ° C above pre-
industrial levels, requiring net-zero emissions to be achieved before 2050.The global energy 
sector needs to enhance technological feasibility while balancing cost-effectiveness, stabilizing 
economic development and energy supply, and reducing dependence on fossil fuels.In 
coordination with the "Paris Agreement" and COP26 requirements, the Taiwanese government 
revised the Climate Change Response Act in 2023 and also explicitly set the national long-term 
carbon reduction target as achieving net-zero carbon emissions by 2050.

Near-future warming 
state

~2.5 ° C ~1.5 ° C

0 1 2 3 4 5 6

4.5

4

3.5

3

2.5
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1.5

1

0.5

New market partnerships and 
product momentum

Energy transition - introducing 
low-carbon energy

Energy and resource ef�iciency 
enhancement - process 
optimization to save energy, 
improve yield, and reduce rework

Resource circulation

3130

Appendix01 Green
Copper Foil

02 Integrity, Innovation, 
Teamwork

03 Creating Competitive 
Advantage

03 Creating Competitive 
AdvantagePreface Appendix01 Green

Copper Foil
02 Integrity, Innovation, 

TeamworkPreface
01 Green 

Copper Foil
01 Green 

Copper Foil



Near-future ( 2020-2040 ) scenario analysis:

Under the NZE scenario, the carbon fee will reach NT$1,200 per 
tonne. Based on current emissions, potential carbon fee expenditure 
will reach the materiality threshold (>0.5% of revenue). Facing the 
financial impact of policy changes, the Company follows its parent 
company's low-carbon transition path, prioritizing investment in 
energy-saving equipment, reducing product energy consumption, 
and actively introducing renewable energy, while positioning a 
new generation of high-value-added green products as the main 
momentum for the low-carbon transition, strengthening the 
Company's market competitiveness.

Although the physical risks based on geographical conditions are all of low impact, based on the prudent principle of risk management, a stress test 
was conducted using the most stringent assumption of SSP5-8.5 and incorporating vulnerability; the results show that operating losses and asset 
impairment will reach the materiality threshold (>0.5% of revenue).Therefore, the Company has integrated climate risks into its business continuity 
plan ( BCP ), including optimizing the plant's water storage and reclaimed water recovery systems, enhancing the wind resistance coefficient of 
buildings, and reinforcing key power equipment, so as to minimize the potential impact of climate change on the Company's asset value.

The Cornerstone of Value Creation - Sustainability 6R

Facing increasingly severe extreme weather, having resilience to respond to climate disasters is an important part of corporate operations. LCYtech 
continues to work on reducing greenhouse gas emissions, improving energy efficiency and installing renewable energy, using reclaimed water 
and improving water use efficiency, reducing waste and recycling and reuse, life cycle management, and attention to product safety, so as to build 
resilience to climate risks and find opportunities for sustainable development therein.

Temperature rise +0.7~3 ℃

Annual rainfall 1,752-1,825 mm / year

Maximum drought duration 
( CDD ) 6-8 weeks

Sea level rise Unaffected

Scenario name SSP1-2.6 SSP5-8.5

Scenario description

A low-emission scenario in which,  as 
technology develops, society gradually 
moves toward sustainabi l i ty;  carbon 
emissions decrease but the target falls short 
of expectations, with net-zero expected to be 
achieved in 2075.

Rapid economic growth, but highly dependent on fossil fuel development and energy-
intensive industries, with the government having almost no climate management and 
control policies; society maintains high emission intensity, with total greenhouse gases 
expected to double by 2050.

Near-future warming 
state

~2° C >4° C

Under the RCP5-8.5 scenario, the physical risk assessment results for 
the location of LCYtech's copper foil plant are as follows:

Sustainability
6R

Recovery
Use of waste-heat steam 
(China Steel Corporation)

Repurpose
Sludge is treated via 
reuse channels

Reduce
Waste sludge

Renewable
Copper sulfate solution

Recycling
Use of scrap cable, 

Z-grade foil, and 
wooden crates

Replace
RoHs、REACH

The relevant metrics, targets, and achievement status are shown in the table below:

Metrics and targets

1.
 

Greenhouse gas 
management

 Using 2021 as the base year, reduce carbon by 42% by 2030 ( Note ), and achieve net-zero by 2050.In coordination with the government's 
large electricity user policy, an average annual electricity savings rate of 1.61% was achieved from 2015 to 2024 ( ROC years 104-
113 ); starting in 2025 ( ROC year 114 ), in accordance with government requirements, electricity is saved by 1.5% per year. For 
details, refer to the energy management chapter.

Note:In the first quarter of 2025, upon submission by the parent company LCYtech's Sustainable Development Committee to the Board of 

Directors for approval, considering the impact of M&A activities on boundary scope changes and to enhance data completeness, the greenhouse 

gas management base year was formally adjusted from 2019 to 2021, the 2030 carbon reduction target was revised upward from 30% to 42%, 

and the renewable energy proportion was increased to 15%.The Company will continue to follow LCY Chemical's transition path, ensuring 

future operational resilience and sustainability performance through process optimization and energy structure transformation.

1.1  
Equipment 

replacement and 
optimization

From 2022 to 2024, improvements to chilled-water pumps and chiller units were successively completed, with energy-saving results 
of approximately 1,817,503.5 kWh / yr and total carbon reduction of approximately 861.8 tonnes per year. For details, refer to Section 
1.2 Energy Management.( Calculated using an electricity emission factor of 0.474 kgCO2e / kWh )

1.2
 

Internal carbon 
pricing

 To achieve the Group's goal of 42% carbon reduction by 2030, the Company actively aligns with the Group's transition policy and is 
currently cooperating with the Group to study the introduction of an Internal Carbon Pricing ( ICP ) mechanism, so as to incorporate 
climate risks into the capital expenditure ( CAPEX ) evaluation process.Through the Group's unified carbon pricing framework, 
the Company can better identify the benefits of low-carbon investments and optimize resource allocation, strengthening financial 
resilience against future external carbon fee collection.

1.3
 

Energy transition

Green power ( including Taipower small-volume green power ) was used ( procured ) in 2023, accounting for approximately 6% of 
contract capacity. In the future, the Company will continue to purchase additional green power in accordance with LCY Chemical 
policy to increase the green power usage proportion. The Company has currently signed a contract volume of 1,405 MWh per year, 
accounting for approximately 1.48% of total electricity consumption in 2025.

2  
Water resource 
diversification

To respond to potential drought risks, additional water sources within the plant include the use of reclaimed domestic wastewater 
and steam condensate recovered as reclaimed water.The Company plans to increase the proportion of reclaimed water used in 
processes to 91% before 2030. In addition, in 2025, 273,803 tonnes of reclaimed domestic wastewater was used, reaching 88.29% of 
the plant's total water consumption, and 7,673 tonnes of steam condensate was used. For details, refer to Section 1.3 Water Resource 
Management.

Disclosure item Key performance indicator Base year ( 2021 ) 2025 achievement 
status Detailed description

Greenhouse gas 
emissions ( tCO2e)

Scope 1 400.42 198.9

For details, please refer to Section 1.1Scope 2 (market-based ) 69,159,87 51,061.25

Scope 1 + Scope 2 69,560.29 51,260.15

Energy transition
Renewable energy as a proportion 
of total electricity consumption (%)

0 1.36 For details, please refer to Section 1.2

Water resource 
management

Reclaimed water use ( proportion) 5.85% 92.37% For details, please refer to Section 1.3

Low-carbon products Green product revenue 100% 100% For details, please refer to Section 1.5
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1.1 Greenhouse Gas and Air Quality Management

I. Greenhouse Gas Inventory
LCYtech's attention to greenhouse gas issues can be traced back as early as 2010.In response to the requirements of the senior management of the 
then parent company LCY Chemical ( LCY ) at the time, ISO 14064-1 greenhouse gas inventory verification ( 2008-2009 ) and PAS 2050: Product 
and Service Carbon Footprint verification ( 2011 ) were introduced at an early stage.Subsequently, the ISO 50001 energy management system was 
introduced in 2013 ( see 1.2 Energy Management ).In addition, the Company further responded to the "Industrial Greenhouse Gas Voluntary Reduction 
Promotion Program" promoted by the Industrial Development Administration, MOEA ( formerly the Industrial Development Bureau, MOEA ), 
regularly conducting autonomous inventory and registration of greenhouse gas emissions ( Note: greenhouse gases have been subject to autonomous 
inventory since 2010 ), so as to strengthen environmental governance and carbon reduction management effectiveness.In 2022, the ISO 14067:2018 
product and service carbon footprint verification was also updated, and autonomous inventory continued to be conducted in accordance with the ISO 
14067:2018 standard thereafter.

Given the recent impacts of global climate change and the regulatory systems established by the government for greenhouse gas reduction and carbon 
fee collection, LCYtech has incorporated greenhouse gas management and carbon costs into its compliance and risk management priorities.The 
Company is an entity subject to the Ministry of Environment's announced control of 'emission sources required to inventory and register greenhouse 
gas emissions,' and in accordance with the Ministry of Environment's announced 'Greenhouse Gas Emission Inventory Guidelines,' it completed the 
2022-2025 greenhouse gas inventory and verification ( Table 2, Historical Greenhouse Gas Emissions) and data registration on the 'Greenhouse Gas 
Emission Information Platform for Enterprises' within the statutory schedule.So as to ensure regulatory compliance and enhance the transparency 
and traceability of emission data.

In terms of the carbon reduction management mechanism, in response to the 'Voluntary Reduction Plan Management Regulations' announced by 
the Ministry of Environment on August 29, 2024, the plant submitted a greenhouse gas voluntary reduction plan in accordance with the law and 
completed the competent authority's review, and reduced emission and carbon fee risks by continuously promoting energy-saving and carbon-
reduction measures ( including process / engineering improvements, capacity parameter optimization, and green power procurement ); this plan 
obtained the competent authority's approval on March 3, 2026, qualifying for the preferential carbon fee rate, expected to reduce the carbon fee 
burden, strengthen operating cost resilience, and enhance the momentum for advancing the low-carbon transition.

• Table 1. 2025 Greenhouse Gas Emissions

• Figure 1. 2025 Greenhouse Gas Emission Proportion (%)

Item \ Year 2025 ( ton- CO2e) Proportion (%)

Scope 1 198.90 0.39%

Scope 2 ( market-
based emissions )

51,061.25 99.61%

Total greenhouse gas 
emissions

51,260.15 100%

Compared with 2021 ( the base year ), LCYtech's annual greenhouse gas emissions in 2022-2025 showed a downward trend, decreasing by 7,971.67, 
10,703.10, 17,531.32, and 18,300.14 ton-CO2e respectively ( Table 2 ), with carbon reduction proportions of 11.5%, 15.4%, 25.2%, and 26.3% 
respectively ( Figure 2, Greenhouse Gas Emissions and Reduction Proportion ).Meanwhile, carbon intensity ( Figure 3, Greenhouse Gas Emissions and 

0.39%

99.61%

Scope 1

Scope 2

2025
Greenhouse Gas

Emission
Proportion (%)

II. Greenhouse Gas Reduction
In 2025, LCYtech's greenhouse gas emissions were 51,260.15 tonnes 
of carbon dioxide equivalent ( ton-CO2e, Table 1 ), of which Scope 1 
emissions were 198.90 ton-CO2e ( Table 1 ), accounting for 0.39% 
of total greenhouse gas emissions ( Figure 1 ); Scope 2 emissions 
were 51,061.25 ton-CO2e ( Table 1 ), accounting for 99.61% of total 
greenhouse gas emissions ( Figure 1 ), covering categories including: 
carbon dioxide ( CO2 ), methane ( CH4 ), nitrous oxide ( N2O ), and 
hydrofluorocarbons ( HFCs).

The 2025 emission inventory data is consistent with the historical 
trend. LCYtech's greenhouse gases mainly come from Scope 2 indirect 
emission sources, accounting for as high as between 98.87% and 
99.70% of total greenhouse gas emissions ( Table 2 ), so the carbon 
reduction strategy still focuses on saving electricity and improving 
steam use efficiency.In addition, in response to the establishment of 
the domestic carbon management system and the trend of corporate 
carbon reduction disclosure, LCYtech began using renewable energy 
electricity ( green power certificates) in 2023. In the future, combined 
with the low-carbon transition planning of the parent company LCY 
Chemical ( LCY ), it also plans to increase the proportion of renewable 
energy electricity ( green power certificates) year by year, so as to 
strengthen operating cost resilience and low-carbon competitiveness.

• Table 2. Historical Greenhouse Gas Emissions

Item ( unit ) \ Year 2021 2022 2023 2024 2025

Total greenhouse gas emissions
( ton-CO2e)

69,560.29 61,588.62 58,857.19 52,028.97 51,260.15

Annual emission reduction 
( ton-CO2e, compared with 2021 )

0 ▾ 7,971.67 ▾ 10,703.10 ▾ 17,531.32 ▾ 18,300.14

Annual emission reduction proportion 
(%, compared with 2021 )

0 ▾ 11.5 ▾ 15.4 ▾ 25.2 ▾ 26.3

Carbon Intensity
( tonnes CO2e / million dollars )

15.52 15.21 16.54 17.38 19.26

Scope 1 ( ton- CO2e) 400.42 696.08 175.83 177.21 198.90

Scope 2 ( ton- CO2e) 69,159.87 60,892.54 58,681.36 51,851.76 51,061.25

Scope 1 (%) 0.58 1.13 0.30 0.34 0.39

Scope 2 (%) 99.42 98.87 99.70 99.66 99.61

Note：

1. The data in the above table follows ISO 14064-1:2018, cites the global warming potential values of the IPCC 2021 Sixth Assessment Report, and has passed third-party verification.
2. Source of the carbon emission factor database: the Ministry of Environment's 'Greenhouse Gas Emission Factors ( 2024 ).'
3.  The electricity emission factor used in 2023 was 0.494 kgCO2e / kWh; the electricity emission factor used in 2024 and 2025 was 0.474 kgCO2e / kWh.( The latest emission factor 

available at the time of verification, as announced by the Energy Administration, MOEA )
4. LCYtech has been using renewable energy electricity since 2023.The above Scope 2 emission data is calculated using the market-based method and verified by a third-party 

institution.
5. The intensity of greenhouse gas emissions = Scope 1 + Scope 2.
6. The greenhouse gas emissions listed in the content of LCYtech's annual shareholders' meeting report have a slight discrepancy in the Scope 1 figures from the above table:
     a.Scope 1 in 2022 was 638.4216 ton-CO2e, with emissions aggregated using the GWP values announced in the IPCC 2007 Fourth Assessment Report ( AR4 ).
     b.Scope 1 in 2023 was 155.9997 ton-CO2e, with emissions aggregated using the GWP values announced in the IPCC 2013 Fifth Assessment Report ( AR5 ).

Carbon Intensity ) showed an upward trend, at 15.21, 16.54, 17.38, and 19.26 ( ton-CO2e per NT$ million, Table 2 ) respectively.
Note: The intensity of greenhouse gas emissions can be calculated as data per unit of product / service or per revenue ( NT$ million ).
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Carbon intensity (ton-CO2e/NT$ million)Annual emissions (ton-CO2e/Y)
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Greenhouse Gas Emissions and Carbon Intensity

2021 2022 2023 2024 2025

Scope 1 ( ton-CO2e / year ) 400.42 696.08 175.83 177.21 198.90 

Scope 2 ( ton-CO2e / year ) 69,159.87 60,892.54 58,681.36 51,851.76 51,061.25

Reduction proportion (%) 0% -11.5% -15.4% -25.2% -26.3%

2021 2022 2023 2024 2025

Annual emissions ( ton-CO2e / Y ) 69,560.29 61,588.62 58,857.19 52,028.97 51,260.15

Carbon intensity ( ton-CO2e / NT$ million ) 15.52 15.21 16.54 17.38 19.26 

Greenhouse Gas Emissions and Reduction Proportion

Scope 2(ton-CO2e) Reduction proportion (%)Scope 1(ton-CO2e) 
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III. Greenhouse Gas Management
For greenhouse gas management, LCYtech follows the strategic direction of the parent company LCY Chemical ( LCY ) and comprehensively considers 
domestic carbon reduction policy trends, industry practices, and customer expectations.It re-examines and sets short-term ( 2026, Table 3 ), medium-
term ( 2030, Table 3 ), and long-term ( 2050, Table 3 ) management targets.The data in Figure 2 shows that the plant's carbon reduction proportions 
in 2024 and 2025 compared with the base year ( 2021 ) were 25.2% and 26.3% respectively, having preliminarily achieved the 2026 short-term 
target.Going forward, the Company will continue to implement process improvements according to the carbon reduction measures of the 'Voluntary 
Reduction Plan' that has been reviewed and approved by the Ministry of Environment, working toward the medium- and long-term targets.

Item ( unit )\Year 2021 2022 2023 2024 2025 Note

Volatile organic compounds 
( VOCs, kg )

4,630 4,297 4,352 4,301 4,424
1. VOCs have been subject to regulatory control since 

2016.

2. Particulate matter and HAPs have been subject to 
regulatory control since 2016.

3. Other ( sulfuric acid droplets ): not a cumulative 
statistical figure.

4. No NOx, SOx, POP, Hg, Pb, CO or other pollutants 
were generated.

Particulate matter ( kg ) 7,830 4,005 3,723 3,355 3,293

Hazardous air pollutants
( HAPs, kg )

8.574 8.736 5.105 6.794 3.750

Other ( sulfuric acid droplets ) — — — — —

Note: As there is no combustion activity, only VOCs, particulate matter and HAPs are monitored.

IV. Air Quality Management
LCYtech takes the Kaohsiung copper foil plant area as its management scope, promoting air pollution prevention and compliance management.In 
addition to legally obtaining stationary pollution source emission permits and regularly filing / registering on the Ministry of Environment's EMS 
platform as required, the Company also follows the ISO 14001 environmental management system, reducing the impact of operating activities on 
the environment through routine monitoring and data management, pollution prevention equipment maintenance and performance optimization, 
information disclosure and transparency, cross-plant audits within the Group, and continuous improvement mechanisms, with the goal of minimizing 
environmental load.

Greenhouse gas
emissions compared

with the base year

Short term 2026

▼ 20%

Medium term
(to 2030)

▼ 30%

Base year

2021
Long term (to 2050)

Toward net-zero
by 2050

• Figure 2. Greenhouse Gas Emissions and Reduction Proportion

• Table 3. Short-, Medium-, and Long-Term Greenhouse Gas Management Targets

• Figure 3. Greenhouse Gas Emissions and Carbon Intensity
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1.2 Energy Management

I. Renewable Energy
The management of fossil energy has become a pressing issue, and LCYtech therefore acted ahead of the curve. As early as 2012, the Company leased 
its plant rooftop to "PLUS RENEWABLE" for the installation of solar power generation panels, and subsequently signed a green power certificate 
agreement with "PLUS RENEWABLE" on a feed-in tariff basis, meeting the installed capacity required by the government two years ahead of schedule, 
and began using renewable energy in 2023.

  Energy Consumption Trend Chart ( including renewable energy in 2023 & 2025 )

  2025 Energy Consumption Structure

Item (unit) \ Year 2021 2022 2023 2024 2025

Total Energy Consumption ( GJ ) 498,139.63 459,782.71 438,553.41 415,951.46 411,669.51

Energy Use per Unit of Output
( GJ / Ton)

44.04 44.24 45.02 51.63 58.71

Energy Type Electricity Purchased Steam Diesel Gasoline Renewable Energy

GJ% 90.34% 8.40% 0.03% 0.00% 1.23%

In addition, LCYtech continues to promote various energy-saving 
technologies, such as: automated control equipment that enables 
predictive maintenance to reduce the likelihood of shutdowns; 
converting hot-oil heat presses to electric-heating type; converting 
cooling tower fans to variable-frequency type; and replacing metal-
halide lamps in production areas with LED lamps.Equipment 
procurement and installation prioritize energy efficiency, combined 
with measures such as reduced use of raw materials and increased 
waste recycling, to lower overall energy consumption.

II. Electricity Conservation Management
In 2021, LCYtech's total energy consumption was 498,139.63 
gigajoules ( GJ ), of which 94.74% was purchased electricity and 5.23% 
was waste-heat steam sourced from China Steel Corporation ( CSC ).
In 2025, in response to the adjustment of the production mix toward 
high-end, high-value-added products, overall output fell by 38% 
(compared with the 2021 base year ), and total energy consumption 
dropped to 411,669.51 GJ, of which 90.34% was purchased electricity, 
8.40% was waste-heat steam sourced from CSC, and 1.23% came from 
renewable energy.

200,000

300,000

400,000

υππ,πππ

Energy Use per Unit of Output (GJ/Ton)Total Energy Consumption (GJ)

● Electricity 90.34%

● Purchased Steam 8.40%

● Diesel 0.03%

Total energy consumption

● Gasoline 0.00%

● Renewable Energy  
     1.23%

2025
411,669.51 GJ

  Electricity Consumption Trend Chart

Item (unit) \ Year 2021 2022 2023 2024 2025

Annual Total Electricity Consumption ( GJ ) 471,934.08 430,254.72 407,340.38 375,776.07 371,905.20

Annual Renewable Energy Consumption ( GJ ) 0 0 4,698 5,058 5,058

From 2022 to 2025, we completed the following equipment optimization measures: ( Calculated using Taipower's announced 2024 electricity 
emission factor = 0.474 kgCO2e / kWh )

Optimization of 
Chilled-Water Pumps

Ceramic coating was applied to the surface of the chilled-water pump impellers to reduce the coefficient of friction 
and lower electricity consumption.Electricity savings of approximately 121,761.8 kWh / yr, reducing emissions by 
approximately 58 tCO2e.

Replacement of two 
chillers

As the chillers were aging, both the failure rate and energy consumption increased significantly. They were replaced 
with variable-frequency chillers, which not only improved efficiency but also allowed the variable-frequency motor to be 
effectively adjusted according to usage demand, thereby achieving energy-saving goals.Electricity savings of approximately 
1,195,776 kWh / yr, reducing emissions by approximately 566.8 tCO2e.

Optimization of 
Cooling Tower Fans

The cooling tower fan blades were optimized using lightweight FRP ( Fiber-Reinforced Plastic ) material, and the 
blade angle was adjusted to an optimal setting, effectively saving energy while ensuring airflow.Electricity savings of 
approximately 499,965.7 kWh / yr, reducing emissions by approximately 237 tCO2e.

Replacement of 
Lighting with LED 
Fixtures

More energy-efficient fixtures were installed, achieving approximately half the energy use while ensuring adequate area 
illumination.Electricity savings of approximately 50,808 kWh / yr, reducing emissions by approximately 24 tCO2e.

Enhancement of 
TR Oven Heating 
Efficiency

The TR ovens were upgraded to improve heating efficiency and reduce energy consumption while ensuring no impact on 
the manufacturing process.Electricity savings of approximately 60,480 kWh / yr, reducing emissions by approximately 
28.7 tCO2e.

Annual Renewable Energy Consumption (GJ)Annual Total Electricity Consumption (GJ)

0

III. Energy and Resource Integration
Converting waste into renewable resources and moving toward zero waste and zero emissions has consistently been LCYtech's energy management 
goal.In addition to maximizing the use of in-plant resources, we also link with external systems to establish an effective cycle.The steam in LCYtech's 
energy structure uses waste heat recovered from China Steel Corporation's steelmaking process, applied to process heating.The condensate from the 
heated steam is then channeled into the "pure water recovery system" and recycled for process cleaning.

Originally, China Steel Corporation cooled this steam and discharged it as wastewater. However, in 1993, when Kaohsiung faced a water shortage 
crisis and manufacturers in the Linhai Industrial Park suffered from a lack of available water, LCY Group proposed to China Steel that the CSC waste-
heat steam be piped for recovery and reuse. Since then, the steam generated from CSC waste heat has become an energy resource for our plant and 
neighboring partner plants.In 2025, 34,563.7 gigajoules ( GJ ) of CSC waste-heat steam was procured, equivalent to saving 9,601,044 kWh of electricity. 
From 2021 to 2025, the use of CSC waste-heat steam saved a total of 42,050,406 kWh of electricity. Based on an average August household electricity 
consumption of 381 kWh in Taiwan, LCYtech's use of CSC waste steam is equivalent to saving the summer electricity consumption of 110,000 
households ( Source: Taiwan Power Company official website - Information Disclosure - Comparison of residential customers' average monthly 
electricity consumption and charges with the same period last year ).

Although total energy consumption declined year by year in 2022 and 2023, output fell due to the economic climate, and Typhoon Krathon struck in 
2024, damaging the cleanroom ceiling; the plant reduced production to accommodate replacement of the cleanroom ceiling, and certain fixed power 
loads could not be reduced. As a result, energy use per unit of output in 2022-2024 was higher than in 2021.In 2025, due to the gradual development 
of high-end, high-value-added products, energy use per unit of output was again higher than in 2024.

• Solar power generation panels are installed across the entire rooftop of 
LCYtech's plant.
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