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Material 
Topics of 

This Chapter

Environment Policy and Management System 
(Voluntary disclosure)

Climate Change and Carbon Management Hazardous Substance Management
Responsible Production and Consumption

Circular Economy

Management 
Approach

Shape a business model that enables harmonious 
coexistence with nature and internalization of 
environmental impacts.

Mitigate the impacts on corporate operations 
from the worsening climate change, and promote 
effective climate-related management and adaptation 
measures.

Take full responsibility as a manufacturer to reduce the impacts on the environment from manufacturing processes 
and strive for achieving resource circulation.

Policy and 
Action

▪ Introduce ISO14001 Environmental Management 
System.

▪ Promote the "333 Reduction Plan" and set annual 
and long-term reduction goals.

▪ Promote the "Sustainability Fund" and "Reduction 
Reward Program" to encourage internal proposals 
of energy conservation.

▪ Introduce fully automated intelligent production 
processes.

▪ Introduce ISO14064 and PAS 2050.

▪ Participate in the CDP.

▪ Introduce the Science-based Target (SBT) tool to 
review the carbon reduction plan to link with the 
global emissions control target.

▪ Introduce TCFD framework for climate-related risk 
identification and scenario analysis.

▪ Introduce IECQ QC 080000 hazardous substance 
process management certification.

▪ Refer to international laws and regulations 
and publish GIGABYTE "Harmful Chemical 
Substances Requirements (HCSR)".

▪ The treatment of all wastes, exhaust gases, and 
sewage generated by GIGABYTE comply with 
local laws and regulations.

▪ Introduce ISO14051 material flow cost accounting.

▪ Release the "Product Environmental Reports" to 
disclose potential environmental impacts of a product 
during its life cycle.

▪ The local service sites of Bestyield International 
recover waste electronic products of all brands. The 
products are repaired, refurbished and resold to 
realize the reversed logistics business model of the 
circular economy. This business model has received 
BS 8001 certificate. 

▪ Define a Group product packaging and incoming 
packaging reduction plan.

Vision and 
Goal

▪ Reduce carbon emissions by 3% every year, and reduce 50% in 2025 compared to the 2009 base year. ▪ Rev ise  the  GIGABYTE HSCR every  year 
according to the latest chemical substances laws 
and regulations.

▪ No major violations of environmental protection.

▪ Publish Product Environmental Reports of all product 
lines.

▪ Continued to promote the ICT Refurbished Product 
Certification worldwide, improve service integration 
capability and make process improvements to boost 
the cost-effectiveness of the circular economy.

▪ Non-use of disposable packaging from 2030.

▪	 Reduce water and waste by 3% every year, 
reduce water by 20% and waste by 50% in 2030 
compared to the base year 2010.

▪  Continue to participate in the CDP to keep 
improving and urging climate management 
performance and aim to be scored above the 
Management Level.

2021 Major 
Achievement

[ ● ] In 2021, the scope of GHG inventory expanded to include the Taipei Silicon Valley Park offices of two 
subsidiaries, Bestyield International and G-Style. Carbon emissions were 4.05% higher than 2020 but 
38.85% lower than the baseline year.

[ ● ] Received 162 proposals through the reduction reward program to date. The number of proposals in 2021 
was 115% higher than 2020. These translated into annual savings of 3,991 MWh in electricity, 28,622 
tonnes of water, and 367 tonnes of waste.

[ ● ] Updated HSCR to version 4.7.

[ ● ] No major environmental violations in 2021.

[ ● ] Published environmental reports for 4 main product 
lines and the accumulative number of published 
reports to date was 58.

[ ● ] Recovered, repaired, and refurbished 638,000 
electronic products, and the rate of repaired 
products gotten back by consumers was 98%.

[ ● ] Continue with the product packaging reduction 
plan and hold information sessions to coordinate 
with suppliers as well as procurement and R&D 
management units.

[ ● ] Water consumption in 2021 was 10.97% lower 
than 2020 and 33.56% lower than the base 
year.

[ ● ] Waste production in 2021 was 19.65% higher 
than 2020 and 1.54% lower than the base year.

[ ● ] Scored A- (leadership level) in CDP climate 
change and A- in Supplier Engagement Rating 
(SER) in 2021.

[ ● ] Conducted climate scenario analysis based on 
RCP 2.6, RCP 8.5, and National Greenhouse 
Gas reduction policy in Taiwan (NDC).

[● ] Stage objective completed  [● ] In progress  [○ ] Not yet implemented  [● ] Stage objective not yet achieved

Green Production3
3.1 Environmental Management     3.2 Climate Change Mitigation and Adaptation     3.3 Responsible Production 
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3.1 Environmental Management
GIGABYTE's environmental management 
commits to reducing the environmental impact 
of operations and manufacturing processes 
as well as protecting the health and safety of 
our employees. Environmental and hazardous 
substances management systems such as 
ISO14001, ISO14064-1, and IECQ QC 080000 
are introduced to ensure that our routine 
operations and products all comply with 
environmental standards and regulations.

3.1.1 Environmental Management   
 Performance
In terms of environmental management, 
GIGABYTE sets a clear long-term goal drawn 
with an aggressive reduction timetable. The 
"333 Reduction Plan" was set as a short-term 
goal aiming at reducing carbon emissions, 
water use, and waste by 3% every year. At the 
same time, initiatives such as the reduction 
reward program and green challenges help 
employees cultivate the habit of energy and 
water conservation. It also provided motivation 
to get involved in the development of green 
and energy-saving products.

(For more information on GIGABYTE environmental 
and quality management systems, please visit the 
GIGABYTE CSR Website)

[Note 1] The energy conversion factors are based on the location of plants where the energy types were used. The factors of steam, LPG, and gasoline take 
reference from the data in China, while the factors of diesel and gasoline used in Taiwan bases refer to the Heat Content of Energy Commodities table 
published by the Bureau of Energy, MOEA.

[Note 2] Input resources include all product packaging as well as the materials used to produce ATX, Micro ATX, and Mini ITX motherboards.
[Note 3] General industrial waste includes domestic waste.
[Note 4] The scope of energy consumption in this table encompassed Headquarters, Taoyuan Nanping Factory, China Dongguan and Ningbo Factories, as well 

as the subsidiaries Bestyield International's and G-Style's Taipei Silicon Valley Park offices; the scope of water use and resources included Headquarters, 
Taoyuan Nanping Factory, and China Dongguan and Ningbo Factories.

◆ 2021 Environmental Resources Input and Output

Input Output Reduction Outcomes over the Past 2 Years

Energy[1]

[GJ]

▪ Increased 313.39 t-CO2e (+1.1%) in 2020 compared 
to the previous year

 Reduced 41.23% compared to the base year 2009

▪ Increased 1,166.02 t-CO2e (+4.05%) in 2021 
compared to the previous year

 Reduced 38.85% compared to the base year 2009

Water 
Resource

[Tonnes]

▪ Decreased 3,229 tonnes (-1.1%) in 2020 compared 
to the previous year 

 Reduced 25.38% compared to the base year 2010

▪ Decreased 31,948 tonnes (-10.97%) in 2021 
compared to the previous year Reduced 33.56% 
compared to the base year 2010

Resource[2]

[Tonnes]

▪ Increased 251.87 tonnes (+13.84%) in 2020 
compared to the previous year 

 Reduced 17.71% compared to the base year 2010

▪ Increased 406.92 tonnes (+19.65%) in 2021 
compared to the previous year

 Reduced 1.54% compared to the base year 2010

Greenhouse 
Gases
[t-CO2e]

Effluent
[Tonnes]

Solid Waste
[Tonnes]

Purchased electricity: 155,550.38
Purchased steam: 5,453.65
Gasoline: 254.49
Diesel: 2,620.70
LPG: 24.09

Tap Water: 259,235

Plastic: 3,273.01
Glass: 817.63
Metal: 9,087.89
Paper: 6,974.18
Other: 1,106.52

Direct emissions (scope 1): 1,063.52
Indirect emissions (scope 2): 28,874.43

Domestic sewage: 207,388

General industrial waste: 2,244.59
Hazardous industrial waste: 233.41

https://csr.gigabyte.tw/en/environmental-management-en/
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Energy Conservation
Electricity is the main type of energy used by GIGABYTE in our routine 
operations and production processes. GIGABYTE added the Taipei 
Silicon Valley Park offices of the subsidiaries Bestyield International and 
G-Style to the scope of our energy inventory in 2021. Total electricity 
consumption was 43,208.44 MWh, up 3.40% from 2020 but 16.88% lower 
than 2009. Analysis found that the increase in electricity consumption 
was due to increase in production output as well as the more complex 
and energy intensive production processes required for products with a 
more complete set of features. GIGABYTE is therefore continuing to invest 
in the energy efficiency of production lines through greater automation 
and internal energy efficiency training. In 2021, our plants carried out 19 
intelligent production upgrades. These included optimization of production 
line configuration and processes, equipment upgrades and developments, 
and introduction of work aids as part of our continued efforts to realize the 
goal of intelligent production.

◆ Optimization of Hardware Efficiency

Operation
Base Energy Conservation Project

Electricity 
Saving

 (Unit: KWh)

Energy 
Reduction 
(Unit: GJ)

Emission 
Reduction 

(Unit: t-CO2e）

Headquarters
Replaced water cooled chillers 222,946 802.61 111.92 

Switched to energy-efficient lighting 26,015 93.65 13.06

Nanping
Factory

Replaced standard 100HP air compressor with energy-saving permanent-magnet 
variable-frequency compressor 175,200 630.72 87.95 

Replaced CP7 high-speed insertion machine on SMT production line with NXT high-
speed insertion machine 375,840 1,353.02 188.67

Replaced pressure pumps in dormitories variable-frequency and constant pressure 
water pumps 4,318  15.54 2.17

Introduced 1-to-many disc duplicator to notebook testing line 977 3.52 0.49

Introduced automatic screw locking machine to notebook assembly line 5,928 21.34 2.98

Developed automated optical inspection (AOI) for DIP post-processing 374 1.35 0.19

Introduced monitoring system for SMT reflow fans 4,602 16.57 2.31

Developed and introduced feed alert for assembly line 443 1.59 0.22

Introduced laser engraving equipment for notebook safety certification stickers 28 0.10 0.01

Established sharing measures for SMT materials 5,888 21.20 2.96

Dongguan 
Factory

Switched to variable-frequency pumps 10,800 38.88 8.69

Installed high-performance cabinet air-conditioner 41,860 150.70 33.66

Replaced wave soldering and reflow ovens 184,320 663.55 148.23

Introduced heat pump with Level 2 of China Energy Efficiency Label 11,520 41.47 9.26

Ningbo
Factory

Switched to LED lighting 17,000 61.20 13.47

Introduced automatic burner for SMT 11,520 41.47 9.12

Fitted motion sensor exhaust fans in toilets 23,040 82.94 18.25

Introduced virtualization of production for AUTOLINK server production 30,720 110.59 24.33

Set up drying room for DIP processes 74,849 269.46 59.29

Improved energy efficiency of plastic spray-painting booth 360,000 1,296.00 285.16

Total 1,588,188 5,717.48 1,022.39

[Note 1] The energy types of all energy conservation measures were electricity. The figures are estimated.
[Note 2] Since the measures are different year by year, the figures for saved electricity were compared to the energy consumption 

of the equipment before improvement. 
[Note 3] The electricity emission factor used by bases in Taiwan was 0.502 kg-CO2e/kWh announced by the Bureau of Energy, MOEA. 
[Note 4] The electricity emission factors used by the base in eastern China were 0.7921 kg-CO2e/kWh and 0.8042 kg-CO2e/kWh 

for the base in southern China.

◆ Electricity Consumption and Intensity Over the Years
(MWh)

Electricity consumption per 1,000 pcs of production

Electricity consumption per person

Total electricity consumption
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Water Resource Conservation
The manufacturing process of GIGABYTE's products is mainly assembly, which does not 
consume too much water, and the water sources for basic factory facilities and domestic water 
are tap water. The water resources management policies are promoted and implemented 
through water-saving policies, education promotion, and annual reporting of the performance. 
Besides, we build rainwater recycling systems on the G-HOME Sustainable Eco-Roof that can 
supply about half of the water for irrigation every year. In the future, we will continue to look 
for raw materials with lower water footprints to achieve the water-saving target of the overall 
product lifecycle.

In terms of wastewater discharge, all GIGABYTE's wastewater is domestic sewage and 
is legally discharged into underground sewers in accordance with the local laws and 
regulations. Thus, it has not caused impacts on the environment and ecology around the 
business locations.

◆ Water Use in 2021 Unit: megaliters

Water Resources
Total Water 
Withdrawal 

Total Water
Discharge 

Total Water 
Consumption 

Distinguish by Source of Water Withdrawal and Discharge

Surface Water - -

51.85

Groundwater - -

Seawater - -

Produced Water - -

Third Party Water 259.24 207.39

Distinguish by Water Category

Fresh Water[1] 259.24 207.39
51.85

Other Water[2] - -

[Note 1]  Freshwater: total dissolved solids ≦ 1,000 mg/L 
[Note 2]  Other Water: total dissolved solids >1,000 mg/L 

◆ Water Consumption and Intensity Over the Years
(Tonnes)

Water consumption per 1,000 pcs of production

Water consumption per personTotal water consumption
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Waste Reduction and Pollution Control
The domestic waste, recyclable waste, and hazardous industrial waste generated by 
GIGABYTE's operation have been commissioned to legal cleaning and transportation 
companies for disposal. The "333 Reduction Plan" sets a target to reduce waste by 3% every 
year, and we strive to reduce waste through improving the process and introducing circular 
resource modes. Our ultimate goal is to achieve "Zero Waste and Zero Pollution". 

◆ GIGABYTE Total Waste Generation in 2021 Unit: Tonne

General Industrial Waste Hazardous Industrial Waste

Recycle
(including 
compost)

Landfill Incineration Recycle Landfill Incineration Other

Taiwan 597.52 - 337.64 13.92 - - 40.52

China 810.85 498.57 - 127.45 - 51.51 -

Total 1,408.37 498.57 337.64 141.37 - 51.51 40.52

In terms of pollution control, since the GIGABYTE process is relatively simple, both industrial 
waste and hazardous waste of the assembly-based factories are managed by legal 
contractors. Besides, the Ningbo Factory has installed the related equipment for disposal of 
paint exhaust gas and electronic exhaust gas in response to its special manufacturing process 
in order to properly treat and dispose xylene and non-methane hydrocarbon emissions.

3.1.2 Sustainability Fund and Reduction Reward Program
In 2019, GIGABYTE officially launched the 6-year "Sustainability Fund". The Fund is based on 
the savings of energy fee every year and invests in three aspects, that is, energy conservation 
at factories, development of resource reduction and low-carbon products, and green projects 
related to climate change and sustainable development. The program aims to stimulate 
comprehensively innovative thinking for manufacturing, operation, product strategies, and 
sustainable development plans to provide incentives and motivations for reduction and to 
strengthen the internal competence of green designing that helps achieve the purpose of 
reduction. 

Factory Reduction Reward
An analysis on carbon reduction outcomes and changes in production output at each factory 

between 2020 and 2021 was conducted. All three factories (i.e. Nanping, Dongguan and 
Ningbo Factories) were qualified for "Factory Reduction Reward" from the Sustainability 
Fund. This was the first time that the "Factory Reduction Reward" had been issued since the 
inception of the Sustainability Fund. We hope that each factory can keep up their good effort 
and continue to refine their carbon reduction initiatives.

Results of Reduction and Low-carbon Product Proposals
Applications for reduction and low-carbon product proposal rewards are accepted twice a 
year. Five rounds have been held as of the end of 2021. Proposals submitted by employees 
this year included waste reduction measures such as recovery and reuse of waste solvents  
and streamlined packaging, carbon reduction initiatives such as streamlining of operating 
procedures and the introduction of more energy-efficient equipment, as well as proposals for 
water recycling.

The average approval rate for proposal rewards this year was 79.6% and we will continue 
refining the reward scheme in the future. The transparent reward scheme and judging process 
were also used to provide advice and guidance on optimization of proposals. We hope this 
will motivate employees to put environmental awareness into practice in their work and submit 
proposals as a team. They will not only be rewarded with prize money but will also receive 
additional opportunities for learning.

◆ Waste Generation and Intensity Over the Years (Tonnes)
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◆ Participation Outcomes of Reduction and Low-Carbon Product Proposals 3.2 Climate Change Mitigation and Adaptation
GIGABYTE is committed to mitigating the impacts caused by business operations on climate 
change. Visionary management policies and effective response plans have been adopted for 
effectually promoting climate-related management and adaptation measures. These not only 
improve our operational efficiency, boost the green competitiveness of our products, but also 
fulfill our environmental responsibility on climate change mitigation and adaptation.

3.2.1 Climate Governance Organization
The GIGABYTE Green Sustainable Development Committee was formally established in 
2009 to serve as the highest management level for sustainable development issues such as 
climate change. The Committee is chaired by the Company's chairman and holds a cross-
functional meeting attended by all business units, plants, and subsidiaries once a month. The 
conclusions and resolutions of the meetings are submitted to the chairperson. The annual 
accomplishments are also reported to the board of directors at the end of the year, so they 
can evaluate the overall performance of the company.

Number of participants
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◆ Cumulative Reduction Performance of Proposals

Round

Electricity 
Savings
(MWh per 

year)

Water 
Savings
(tonnes 

per year)

Waste 
Reduction
(tonnes per 

year)

Waste 
Liquid 

Reduction 
(KL per 

year)

Carbon 
Reduction
(t-CO2e per 

year)

4th Round
April 2021

501.65 4,457.60 6.72 5.71 394.30

5th Round
Oct 2021

721.47 10,885.00 17.01 3.57 561.78

Cumulative 
Outcome 

(2019-2021)
3,990.87 28,622.20 313.27 54.08 4,473.52

◆ GIGABYTE Green Sustainable Development Committee

Group General
Manager

Chairman
President

General
Managers of 
Subsidiaries

COO of
Operation 

Management 
Center

General Manager of 
Overseas Subsidiary 

Management 
Division

 Assistant 
Manager of 
Automobile 
Electronics 

Division

General
Managers of 
All Business

Units

Assistant 
Manager of 
Customer

Service Center

Vice President  
of Brand 

Marketing 
Division

GIGABYTE Educational Foundation

Convener: Head of Sustainable Development Office
Deputy convener: Head of Quality Assurance Division;
                              R&D Head of All Business Units;
                              Head of Chief Engineer Division;
                              R&D Head of Subsidiaries

3rd Round 
(2020)

4th Round 
(2021)

5th Round 
(2021)
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Committee Responsibility and Strategies
The Committee pays close attention to sustainability strategies that would influence the whole corporate, and climate-related topics are one of its focuses. Therefore, company-wide climate 
actions, practical implementing measures, strategies extending to the value chain, as well as criteria set for monitoring the process are all planned detailly by the Committee.

Climate Governance Strategy
▪ Formulate the core green policy of GIGABYTE - Green 

Action Plan.
▪ Monitor climate-related international and domestic 

trends and propose responding strategies.
▪ Collect and analyze data of energy consumption and 

greenhouse gas emissions from each operating base.
▪ Transparently disclose climate-related actions by 

GIGABYTE.

Concrete Mitigation and Adaptation Plan
▪ Set a long-term emission reduction target. (Please refer to 3.2.4 Greenhouse Gas 

Inventory and Reduction Performance)
▪ Conduct greenhouse gas inventory according to ISO14064 annually and obtain 

verification by a third party.
▪ Develop an internal product carbon footprint calculation platform and conduct LCA 

for all main product lines.
▪ Cooperate with the Forest Bureau of Taiwan and international NGOs to plant trees 

and encourage value chain partners to participate.
▪ Establish G-HOME Sustainable Eco-roof to demonstrate the roof greening practices 

that considers climate adaptation and ecological co-prosperity. It has become a 
base for GIGABYTE to promote environmental education.

Value Chain Cooperation
▪ Collect the reduction performance of energy and resources of suppliers by conducting the 

Supplier Sustainability Evaluation every year. The information is also used for identifying climate-
related risks of the supply chain.

▪ Hold the Supplier Conference to provide climate-related education and training.

3.2.2 Climate Risk Assessment and Management Strategy
To get a full picture of the impacts on our business resulted from climate change or the 
opportunities that it may create, GIGABYTE adopts the Task Force on Climate-related 
Financial Disclosures (TCFD) framework to identify short-, medium- and long-term 
climate-related risks and opportunities and establish various responding strategies and 
management measures for each type of risk and chance. 

While planning on the management strategies for climate-related risks and opportunities, 
we take the financial impacts, the changes to operational strategies or business models, 
and the effects on the whole value chain into account. Climate scenario analyses are also 
conducted and are reviewed and re-evaluated every year.

The risk is certainly likely to 
have a significant impact on 
the Company's operation or 
business strategies within 1-3 
years, and thus responding 
measures must be taken 
immediately.

The risk is very likely to have 
a significant impact on the 
Company's operation or 
business strategies within 3-5 
years, and thus responding 
measures must be taken in 
advance.

The risk will probably influence 
the Company's operation 
o r  b u s i n e s s  s t r a t e g i e s 
within 5-10 years, and thus 
continuous monitoring on 
possible variables such as 
related regulations, climate 
conditions, etc. must be taken.

Short-term Risk Medium-term Risk Long-term Risk
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◆ Process of Climate Risk Identification

Comprehensively collect potential global and local climate-related issues 
that are generally faced by electronics industry, including:

▪ Substantial consequences caused by global warming or extreme 
weather events.

▪ Current or emerging laws and regulations related to climate mitigation 
and adaptation. 

▪ Changes in policies, business activities, or markets due to any other 
climate-related factors.

The issues identified at this stage are further divided into 3 categories:
A. Response to policies and regulations.
B. Response to international trends.
C. Substantial consequences caused by climate factors.

Stage 1
Risk 
Information 
Collection and 
Identification 
and 
Classification 
of Issue

Assess whether the risk issues identified in the first stage have direct or 
indirect impacts on GIGABYTE's operations and financial performance. 
The aspects taken into consideration are such as increasing operational 
and labor costs, increasing capital investment in innovative technology 
transition, and other uncertain results.

Stage 2
Financial 
Impact 
Assessment

Conduct a risk matrix analysis to assess the materiality of the climate-
related issues that are identified in the second stage and have impacts on 
GIGABYTE. The analysis contains 3 indicators, including impacted scope, 
occurrence frequency, and the extent of the impact. These indicators will 
then help identify the priority of each issue according to its urgency for 
responses.

Stage 3
Risk Matrix 
Analysis

9 Material Climate-related Risks

1 Increasing rigor in GHG emission disclosure requirements Policy

2
Fluctuation of investment cost and electricity tariffs due to energy transition policy 
and structural adjustments

Policy

3
Impact on trade costs from progressive activation of carbon pricing mechanisms in 
the international market

Policy

4
International trends lead to carbon footprint becoming a factor of product 
competitiveness

Technology

5 Increased sustainability awareness among consumers and changing preferences Reputation

6
Downstream customers raise their carbon management requirements for the 
supply chain

Market

7 Increasing severity of extreme climate events Acute

8 Variation in precipitation and climate patterns Chronic

9 Drastic increase in cost of cooling as temperatures continue to rise Chronic

◆ 2021 GIGABYTE Climate Risk Matrix
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◆ Climate Scenario Analysis

Business-as-usual Scenario
 (BAU) 

Assess the extent to which GIGABYTE will face the 
impact of operations and other possible physical risks 
under the circumstances that the big environment has 
not actively adopted the climate mitigation measures.
▪ Increase energy costs.
▪ Increase GHG emissions.
▪ Increase the risk of supply chain disconnection due 

to extreme weather.
▪ Face assets loss of damaged factories and 

equipment.

GIGABYTE has not been regulated by the Greenhouse 
Gas Reduction and Management Act but has 
assessed responses in advance to cope with stricter 
GHG emission regulations in the future.
▪ Increase operating costs in order to comply with the 

regulations.
▪ Increase the risk of contingent liabilities when the 

emissions fail to meet the obligatory standard.

Assess the financial and non-financial impacts that 
GIGABYTE will face when the global temperature is 
controlled well below 2 ° C.
▪ Increase investment costs for low-carbon transition 

in technology and processes.
▪ Increase the risk of sunk costs from equipment 

due to low-carbon transition.

Energy expenses including air-conditioning and 
cooling equipment will increase by about NTD 3.92 
mollion. The losses of other climate-related disasters 
have not been assessed.

Energy expenses including air-conditioning and 
cooling equipment will increase by about NTD 7.5 
mollion. The losses of other climate-related disasters 
have not been assessed.

To meet the standard, the cost of purchasing RECs 
will be NTD 9.1-11.7 million and building renewable 
energy equipment will be about NTD 13.9 million.
If the standard is not met, the cost of the combined 
fine will be NTD 8.4-21.9 million.

The costs of replacing high-efficient and low-carbon 
equipment and purchasing renewable energy 
certificates will be approximately NTD 6.9-7.6 million.

The costs of replacing high-efficient and low-carbon 
equipment and purchasing renewable energy 
certificates will be approximately NTD 19.1-34.5 
million.

Passive Response
More Losses from Physical Risk

Active Response
More Costs from Transition Risks

National Determined Contribution 
Scenario (NDC)

Bold Approach to Reduction 
(2DC Scenario )
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3.2.3 Identification of Climate-related Risks and Opportunities

Risk Category Risk Description Potential Financial Impact Management Measure Derived Opportunity

Transition 
Risk

Policy and 
Legal 

Taiwan EPA amendments to Greenhouse Gas 
Reduction and Management Act will activate a 
carbon fee mechanism.

Increasing operating costs, such 
as compliance costs.

[Strategy]

▪ Continue to strengthen environmental management system.

▪ Invest in climate-related research and management manpower.

▪ All business locations implement energy conservation solutions, and replace old equipment 
to improve process efficiency.

▪ Invest in climate-related research and management manpower.

[Actions]

▪ The GIGABYTE Green Sustainable Development Committee develops and supervises the 
implementation of sustainability strategy.

▪ The responsible unit continuously supervises international laws, regulations and trends.

▪ Participate in domestic climate response meetings and adjust the direction of climate 
policy in time to meet regulatory compliance.

▪ Implement ISO 14064 and perform third-party certification.

▪ The "Sustainability Fund" was set up in 2019 to transform the savings from energy and 
resource conservation into the reward for units with reduction performance in order to 
promote continued internal innovation and improvements to resource utilization

▪ Set up life cycle assessment system to analyze 12 environmental impact categories, such 
as carbon footprint, of all products series.

▪ Introduce internal carbon 
pricing mechanism to assess 
the t rue cost  of  products 
and target source of energy 
consumpt ion  to  improve 
product competitiveness.

▪ Continue to optimize the energy 
efficiency of processes so that 
production output increases 
whi le operat ing costs are 
reduced.

▪ Crossover into the market for 
low-carbon products or services 
to increase brand visibility and 
boost brand value.

▪ Transition to green product 
services to satisfy customer 
requirements and consumer 
preferences.

▪ Develop and apply renewable 
energy to  rea l ize carbon 
reduc t i on  t a rge ts ,  f u l f i l l 
corporate responsibility on 
environmental protection, and 
enhance brand preference.

Define renewable energy transition targets and 
issue "Renewable Energy Development Act" to 
set requirements on ratio of renewable electricity; 
increases to ratio of renewable energy will also lead 
to higher electricity prices. 

Cost of production will increase 
because of investment in energy 
transi t ion and f luctuat ions in 
energy prices.

EU will implement the Carbon Border Adjustment 
Mechanism (CBAM) in 2023 and collect fees on 
imported products based on their scale of direct 
carbon emissions.

Carbon pricing mechanism will 
increase product costs, or increase 
operating costs from compliance 
on carbon reduction.

China is committed to peaking carbon emissions 
by 2030 and reaching carbon neutrality eventually. 
Enhanced management measures such as an 
emission trading scheme and dual energy and 
intensity controls generates compliance risk for the 
operating sites in China.

Technology

Product carbon footprint has become a key part of 
market consensus due to global consensus on the 
2℃ or even 1.5° C scenarios. Nearly 95% of GIGABYTE 
products are export so a low-carbon transition will be 
essential to maintaining brand competitiveness.

Reduction in demand for products 
and services that leads to lower 
revenues, or increase in production 
operating costs due to different 
nations' environmental regulatory 
requirements.

[Strategy]

▪ Voluntary analysis and disclosure of carbon footprint information for all products.

▪ Promote energy conservation policy at all operating locations and investment in the R&D of 
energy-efficient and low-carbon products.

▪ Strengthen supplier management to lower the environmental impact of the value chain as a 
whole.

[Actions]

▪ Appropriate research and development budget from revenue every year to develop high 
efficiency, low-carbon footprint products.

▪ Voluntary introduction of Product Life Cycle Assessment and Material Flow Cost Accounting 
(MFCA) as well as inventory and disclose the Scope 3 emissions of our organization.

▪ Launch the "Sustainability Fund" to reward the development of low-carbon products and 
cultivate the capability to develop products with low environmental impact.

Business 
Reputation

The rise of consumer awareness on climate change 
topics may change consumer preferences. As a 
brand vendor, GIGABYTE must make constant 
adjustments to our product to satisfy consumer 
expectations and maintain our brand value. 

Decline in demand for products 
and services due to changes in 
consumer preferences.

[Strategy]

▪ Continue to invest in the research and development of low-carbon products and services.

▪ Analyze, assess and disclose carbon footprint and other environment-related information of 
products.

[Actions]

▪ Appropriate research and development budget from revenue every year to develop high 
efficiency, low-carbon footprint products.

▪ Continue to publish product environmental reports to voluntarily disclose the 12 
environmental impact categories of key products to fulfill our duty as a producer.
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Risk Category Risk Description Potential Financial Impact Management Measure Derived Opportunity

Transition 
Risk

Market

Growing corporate awareness on climate change 
has led to increasingly strict requirements on carbon 
management in the supply chain by downstream 
customers. Those that fail to meet those standards 
may miss out on orders and opportunities for 
cooperation.

Changes in customer behavior 
lead to a decline in demand for 
products and services.

[Strategy]

▪ Invest in the R&D to create products that meet the market needs.

▪ Set energy-saving targets, plan green projects, and track results.

[Actions]

▪ Continue implementing the "333 Reduction Plan", which strives for reducing carbon, water 
and waste by 3% every year.

▪ Implement ISO14064 and perform third-party certification.

▪ Introduction of tools such as product life cycle analysis and material flow cost accounting 
for examination of potential energy-saving opportunities.

▪ Launch the "Sustainability Fund" that uses the energy savings from previous year as the 
incentives for emission reduction in production processes and the development of low-
carbon products.

Physical 
Risk

Acute

Extreme weather events are increasing in frequency 
and severity. Taiwan in particular is located in the 
typhoon-prone northwest Pacific so is at higher risk 
of flooding and typhoons.

The health and safety of employees 
is threatened, the cost of manpower 
management and maintenance 
increases, resulted in reduced 
profits.

[Strategy]

▪ Develop typhoon and flood related management approaches and increase supplier 
diversity.

[Actions]

▪ Establish the "Risk and Emergency Management Approaches" according to ISO14001.

▪ Factories conduct water shortage drills in response to potential water restrictions during 
the dry season.

▪ Establish water recycle system at the Dongguan and Ningbo Factories in China.

▪ Diversify the supply chain to ensure the supply of critical raw materials without concerns.

▪ Diversification and distribution 
of product sources in the 
supply chain can improve the 
stability of material supply and 
strengthen the risk resilience 
of the supply chain.

▪ Improve the energy efficiency 
of off ices, processes and 
equipment to reduce the carbon 
footpr int  of  products and 
serv ices as wel l  as  save 
operation costs.

Chronic

The Headquarters, manufacturing bases, and most 
of main suppliers are located near the marine area. 
With the risk of drought and flood increases, the 
stability of operation and product supply may be 
affected.

Due to the interruption of transportation 
and the unstable supply of raw 
materials that resulted in reduction 
o f  p roduc t i on  capac i t y  and 
affected the sales revenue.

Global warming shows no signs of easing and the 
urban heat island effect is becoming increasingly 
obvious. This will lead to drastic increases in the cost 
of cooling for offices and factories.

Increased energy expense rates 
and production costs.

[Strategy]

▪ Monitor and improve air-conditioning efficiency, establish extreme climate response plans

▪ Maintain the eco-roofs to reduce indoor temperatures.

[Actions]

▪ Upgrade or remove old AC and cooling equipment to improve the energy efficiency.

▪ Establish the "Risk and Emergency Management Approaches" according to ISO14001.

▪ Install and maintain the G-HOME Sustainable Eco-Roof, effectively reduce the indoor 
temperature of the highest floor level by 2.5° C, and rooftop surface temperature by 25° C.
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3.2.4  Greenhouse Gas Inventory and Reduction Performance

Greenhouse Gas Management Targets
GIGABYTE first implemented organizational GHG inventory in accordance with ISO14064 in 
2010. A long-term emission reduction target was established afterward, which is reducing 
carbon emissions by 50% by 2030 compared to the base year 2009. In 2016, a short-term 
target, named "333 Reduction Plan", was also set,  which aims at cutting carbon emissions, 
water consumption, and waste generation by 3% compared to the previous year. The concise 
targets help GIGABYTE track emissions reduction progress and performance.

The globe is now encouraging businesses to respond to the Science-based Targets Initiative 
(SBTi) and set up their emission reduction target through scientific methods that can ensure 
keep the global warming under 2 ° C. GIGABTE has not announced our SBT (Science-based 
Targets) but we did adopt SBTi recommended tools and review standards. Existing carbon 
reduction targets were examined to determine the gap between the SBT approved carbon 
reduction path. The long-term goal was amended in 2020 to "Reduce carbon emissions by 
50% in 2025 compared to 2009".

Greenhouse Gas Inventory and Reduction Performance
GIGABYTE has conducted annual organizational GHG inventory and third-party certification 
since 2010. The inventory scope covers the Headquarters, Nanping Factory in Taoyuan, 
as well as Dongguan Factory and Ningbo Factory in China. The subsidiaries Bestyield 
International and G-Style Taipei Silicon Valley offices added to the scope of inventory in 
2021. The diverse product portfolio of GIGABYTE not only meant that we catered to the 
needs of the stay-at-home economy and working from home caused by the pandemic over 
the past two years. We also worked with global partners to 
develop a variety of innovative solutions to bring smart 
technology to manufacturing, healthcare, transportation, 
and communications. The resulting surge in demand 
for production output led to a 4.05% increase in our 
absolute GHG emissions in 2021 compared to the 
previous year, and a reduction of 38.85% compared 
to our baseline year. However, the carbon emission 
intensity of our revenues dropped by 27.8% compared to 
the previous year.

◆ Amendment of Long-term Emissions Reduction Target 

2025
Cut emissions by 50%

Amended target pathway

Original target pathway

2009

◆ Greenhouse Gas Emission Inventory Unit: t-CO2e

Emission Scope Total
Emissions

Voluntary Inventory 
of Total Emissions

Scope 1 Direct GHG emissions 1,063.52 -

Scope 2 Indirect GHG emissions related to energy input 28,874.43 -

Scope 3
Indirect GHG 
emissions related 
to transportation

Upstream transportation and delivery - 234.74

Downstream transportation and delivery - 40,088.61

Employee commute 1,201.65 -

Customer visit - -

Business trip 24.13 -

Scope 4
Indirect GHG 
emissions from 
organizational use 
of products

Purchase of materials and parts 1,515,136.60

Purchase of capital assets - 1,860.45

Fuel and energy-related activities (excluding 
Scopes 1 and 2) - 739.74

Disposal of business waste 1,464.50 -

Scope 5
Indirect GHG 
emissions from use 
of organization's 
products

Downstream production process of product - 1,722.91

Product usage phase 4,239,140.03 -

Ultimate disposal of sold products 10,931.82 -

Scope 6 Other indirect GHG emissions - -

Subtotal 5,797,836.67 44,646.45

Total 5,842,483.12

[Note] The third-party GHG inventory extracts down to 4 places behind the decimal point. The GHG data 
in the above table were rounded to 2 places so the sum of the two differed by 0.01. The actual 
data shall be as provided on the verification statement.
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Participation in CDP
Since 2010, GIGABYTE has responded to the CDP Climate Change Questionnaire because 
of customer requests. Besides responding to customers' requirement and international 
expectations, participating in CDP helps further self-examine the implementing processes of 
carbon management, adjust the carbon management approaches according to the evaluative 
results and feedback in order to improve the overall management system.

In 2021, GIGABYTE's CDP rating was A- (Leadership). Our rating was better than the industry 
average and the regional average for Asia. Our supplier engagement rating (SER) was also 
A-.The growing domestic and overseas importance of carbon management means that we 
will continue to strengthen our carbon reduction initiatives and review the weaknesses in our 
performance in order to realize the goal of low-carbon technology.

◆ GIGABYTE CDP Score in the Recent 5 years

2017 2018 2019 2020 2021

GIGABYTE 

Climate 
Change

B
(Management)

B
(Management)

A-
(Leadership)

B
(Management)

A-
(Leadership)

Supplier 
Engagement 

Rating
A- A- A- A A-

Asian 
Average

Climate 
Change

N/A D C D B-

Industry 
Average

Climate 
Change

Ｄ D C C B-

3.3 Responsible Production
GIGABYTE incorporates lifecycle thinking into product research, development, and assembly 
and considers material recycling and environmental friendliness from the design stage. The 
selection of raw materials strictly follows the hazardous substances control rules. After the 
products are sold, we provide a longer warranty period and repair services. Furthermore, the 
customer service center provides electronic equipment recycling services regardless of brand 
and develops a circular business model based on returned logistic services that strive to 
achieve resource recycling and reduce the overall environmental impacts of products. 

Moreover, disclosing transparent environmental impact data of products is a manufacturer's 
responsibility to consumers. GIGABYTE started by establishing a product carbon footprint 
calculation system in 2016 and is able to issue product environmental reports that cover 12 
aspects of environmental impacts. (For more information regarding the details of GIGABYTE 
product environmental reports and its developing processes, please visit the GIGABYTE CSR 
Website)

3.3.1 Friendly Product

Hazardous Substance Management
To GIGABYTE, ensuring our products to be safe for consumers and be friendly to the 
environment is the basic principle as a manufacturer. The trends and changes of international 
hazardous substances management standards are reported quarterly at the Green 
Sustainability Committee meetings. A cross-department response plan will be started timely 
when it is necessary. The plan will set the response time target in order to make sure that 
GIGABYTE's products comply with the latest laws and regulations in time.

We issue the GIGABYTE Harmful Chemical Substances Requirements (HCSR) that classifies 
the substances into three levels: Level A prohibited substances, Level B prohibited 
substances with time limits, and Level C potentially prohibited substances in the future. 
Through systematically managing the list of high-risk substances and forming respective 
responding plans according to the hazardous levels, we could quickly eliminate prohibited 
substances.

◆ Hazardous Substance Management Process

Establishment of 
Hazardous Chemical 

Substance Regulations 
(HCSR)

Divide the hazardous 
substances into A, B, and 

C management levels 
according to the laws and 
regulations as well as the 

harmfulness.

Dedicated personnel 
assigned to tracking 

hazardous substance 
regulations and standards

Track and collate 
hazardous substance 

legislation in each state 
and country to ensure 

product compliance and 
safety.

Make regular reports to 
the GIGABYTE Green 

Sustainable Development 
Committee and develop 

strategies

Report the latest legislation 
to the Committee with 
each BU drafting or 

amending their strategies 
and practices accordingly.

Product Design with High Efficiency and Low Energy Consumption
GIGABYTE has introduced various innovative materials, technologies, and meticulous 
management mechanisms at various stages of the product life cycle in order to facilitate the 
outstanding performance of the product with high efficiency and stable durability. Moreover, 
the design stage takes circular economy as its core, it will contribute to moving towards our 
zero-waste goal.

Advances in AI, 5G and cloud computing technologies have led to much higher requirements 
being set for data centers by all sectors. A research report found that data centers rivaled 

https://csr.gigabyte.tw/en/extended-product-responsibility-en/
https://csr.gigabyte.tw/en/extended-product-responsibility-en/
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All monitor products comply with 
EU requirements on power rating 
and brightness to reduce energy 
consumption and extend product life.

◆ Friendly Product Design

Diversified Energy-saving Products Two-Phase Immersion Cooling System
Two-phase liquid immersion cooling is 
where a specially designed tank is used 
to hold the coolant and ultra-high density 
processing unit. Heat transfer conducted 
through the coolant allows for complete 
immersion and cooling of server and PC 
components in 50° C environments.

All server products are equipped 
with power supply units with a 
conversion efficiency at 80 Plus 
Platinum, Titanium, or higher levels.

Upgrading chip heatsinks to a fanless 
cooling design without changes to 
cooling performance solves the problem 
of fan noise and avoids dust build-up 
that active cooling solutions often occur.

Exceptional Power Efficiency
Heat energy generated by the server evaporates the 
coolant. The steam rises then changes phase back 
into coolant. The resulting convection cooling cycle 
requires no additional energy and reduces Power 
Use Efficiency (PUE) to 1.08, a major improvement 
compared to the industry average of 2.29 from 2018.

Extended Service Life
A natura l  convect ion  f low coo l ing 
system reduces human error and avoids 
damaging fan oscillations to hardware. 
The system is also immune to temperature 
changes and has a lower rate of failure 
overall.

Friendly Packaging Materials
GIGABYTE is continuing to streamline packaging, increase the ratio of recycled materials used, and 
replacement of polystyrene padding materials in order to reduce consumption of packaging materials 
and the waste they subsequently produce. We began analyzing our packaging recovery rate and 
composition in 2011, and reduction progress is reviewed every year. In 2021, GIGABYTE launched 
the Product Packaging and Incoming Packaging Reduction Plan. Non-use of disposable packaging 
materials from 2030 onwards was set as the ultimate goal.

◆ Recycling Rate of Packaging Materials
To keep with our mission of "Love the Earth", GIGABYTE makes every effort to avoid excessive 
packaging while maintaining a certain level of protection. The total weight of packaging used by 
products in recent years is declining. In 2021, GIGABYTE used 6,974.2 tonnes of paper packaging 
and 376.2 tonnes of plastic packaging. Total use of packaging was therefore 49.68% lower than 
2011. The 2021 recycling rate dipped slightly compared to the previous year due to the reduction 
in paper packaging use being more significant than the amount of plastic packaging used. We will 
continue to implement our goal through the reduction action plan.

(Tonnes)

2021

25,000

0

20,000

15,000

10,000

5,000

100%

90%

99%

98%
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92%

91%

20202011 2012 2013 2014 2015 2016 2017 2018 2019

96%

95%

94%

93%

Recycling RatioPaper Plastic

the airline industry in its carbon emissions and its energy consumption was very significant. Due to the extreme weather modes brought by global warming around the world, GIGABYTE made 
environmentally friendliness our mission by developing innovative data center cooling solutions designed for the future. We were successful in achieving exceptional energy efficiency, eliminating 
waste of water and electricity resources, and reducing the greenhouse effect caused by the industry.



P.42
2021 GIGABYTE Technology 

Sustainability Report

Overview of 
GIGABYTEPreface

COVID-19 
Epidemic
Prevention 

Management

Sustainable 
Development 

Commitment and 
Communication

Sustainable 
Governance

Green 
Production

Explanation of 
Major Events in 

2021

Partnership 
Management

Happy 
Workplace

Social Common 
Good Appendix

Strengthen Credibility of Second-hand Market 
The "Refurbished Product Certification" (RPC) was introduced by Bestyield International to diminish consumers' 
doubts and distrust of second-hand products. The product that has been repaired, tested, and meets the 
quality standards would receive an RPC certificate as well as a resume that shows complete traceability of the 
product. The certification aims at solving the "lemon's market" where is full of cheap and defective products 
due to the information disparity between buyers and sellers. Also, to increase consumer trust and willingness 
to purchase, Bestyield International introduces "Manufacturer Approved" and "100% Tested" certificates and 
offers a 0-6 months warranty depending on the product types.

3.3.2 Circular Economy
In 2018, GIGABYTE drew on more than 20 years of professional expertise in PCB repairs and 
customer service to set up the subsidiary Bestyield International (Bestyield). A sustainable 
circular economy business model was established based on a core philosophy of Mottainai[1] . 
In 2020, the model received Level 4 (Optimizing) in the BS 8001 Circular Economy Standards, 
the highest level for business model innovation and optimization.

[Note 1] Mottainai is a Japanese phrase used to sigh for something that is no longer it should be. It was 
later used to convey regret over wasting materials, efforts, or actions.

Popularize the Value of Responsible Consumption
Bestyield converted 6 existing repair centers in Taiwan into G+ 3C Outlet retail outlets. In 
2021, some of the rapid service centers were also converted into hybrid sales + service 

Refurbished 
Product 

Certification

Manufacturer 
Approved

Warranty 
Support

100% Tested

▪ G+ 3C Outlet ▪ Repair Display ▪ Sculpture of Waste Motherboards

centers. The stores' bright and minimalist design provides consumers with the same pleasant 
shopping experience as shopping for brand new merchandise. The repair area was designed 
to educate consumers on the Mottainai spirit and sculptures made from the powder of ground 
up waste motherboards were displayed inside the store to highlight the innovative reuse of 
substances.

The G+ 3C Outlet sells refurbished and off-season GIGABYTE products as well as products 
sold on consignment by other maintenance clients. It also continues providing customer 
support services. Revenues of 2022 grew by 38.5% compared to 2020. Besides extending 
physical channels, Bestyield pushes into cross-strait online malls. Starting in 2022, all Eser 
stores in China officially changed their names to "Sweet Lemon" to promote the spirit of 
Refurbished Product Certification while they continue to expand their display and sales 
operations.
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Recycle and Reuse Electronic Waste
Bestyield refers to the 9R circular economy values defined by the PBL Netherlands 
Environmental Assessment Agency and develops an action strategy in response to "SDG 
12.5: by 2030, substantially reduce waste generation through prevention, reduction, recycling 
and reuse" to seek for tangible environmental benefits for electronic waste topic.

In 2021, Bestyield successfully extended the life of 610,626 products through repair and 
refurbishment. This was equivalent to removing 675.1 tonnes of electronic waste or 87,000 
t-CO2e emissions.

Product Recycling Rate and Environmental Impact
In addition to the promoting circular economy business model and reinforcing terminal 
recovery, GIGABYTE is working on increasing the proportion of reusable materials in 
our products to reduce the environmental burden at their disposal stage. Motherboards 
manufactured by GIGABYTE are mostly made of metal and plastics. In 2020, a total of 9,087.89 
tonnes of metal, 2,860.85 tonnes of plastic, 817.63 tonnes of glass, and 1,059.64 tonnes of 
other raw materials were used for producing motherboards. The average recyclability rate of 
raw materials was above 92.3%.

Value Proposition Action Direction

Innovative 
design in 

the use and 
manufacture 
of products

R0 Refuse Maintenance quality analyses of products provide 
feedback to the manufacturing and design sides, and 
hopefully the need for manufacturing can reduce by 
improving serviceability at the process or design levels.

R1 Rethink

R2 Reduce

Extend the 
life cycle of 

products and 
parts

R3 Re-use

Use techniques such as repair, refurbishment, and 
leasing services as well as extension into the pre-
owned market to ensure the resources to be effectively 
recovered and repaired. The goal of maximizing utility 
and extending product life cycle can then be achieved.

R4 Repair

R5 Refurbish

R6 Remanufacture

R7 Repurpose

Material 
applications

R8 Recycle The recovery and re-manufacturing of resources make 
materials usable by factories or repair centers again.R9 Recover

Action Plan Outcome

Repair
565,961 pieces were sent for repairs and 553,044 pieces were picked up 
after being repaired.
Repair rate was 97.7% and reduced electronic waste by 633.5 tonnes.

Refurbishment

A total of 44,665 pieces of products were refurbished and 15,032 sold 
after refurbishment. Unsold products were returned to the distributor's 
refurbished goods warehouse after refurbishment and testing for continued 
use. Electronic waste was reduced by a total of 41.6 tonnes.

Disposal
Consumers provided 2,798 pieces of scrapped products that were verified 
as being unserviceable. All were subsequently disposed of through 
qualified contractors.

Reuse
Bestyield purchased 24,155 scrapped products and picked functioning or 
serviceable parts as materials for future repair work.

◆ Recyclability Rate of Raw Materials used for Motherboards

Recyclability Rate 

2021

100%

0

80%

60%

40%

20%

2017 2018 2019 2020

89.2% 89.6% 97.5% 96.5%
92.3%




