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In the faceof risingglobaleconomicandenvironmentalrisks,climatechangeandthe lossof naturalcapitalhavebecomesystemicchallengesfor corporatemanagement. Accordingto the
World EconomicForum'sGlobalRisksReport, climate-related riskshave consistentlyranked amongthe most severeglobal issuesfor the next decade. Extremeweather, ecosystem
degradation,andresourcedepletionarereshapingthe boundariesof corporateoperationsandresponsibilityframeworks.

Asa keyplayerin the semiconductorindustry,WinbondElectronicsrecognizesits responsibilityandrole in addressingclimatechangeandnatural risks. Guidedby the visionof becoming
an "invisible championenriching human life through green semiconductortechnology," Winbond has explicitly integrated sustainabledevelopment into its corporate governance
frameworkandadoptedinternationalstandardizedguidelinesto enhancethe effectivenessandtransparencyof climateandnature-relatedissuemanagement.

Since2021, Winbond has followed the TCFD(TaskForce on Climate-related FinancialDisclosures)framework to establisha comprehensivemechanismfor identifying risks and
opportunities, performance indicators, governance processes,and strategic actions. In 2024, the company further adopted TNFD (Taskforce on Nature-related Financial
Disclosures)principlesto systematicallyassessthe dependenciesand impact pathwaysbetweenbusinessoperationsand natural capital,promoting ecologicalconservationand nature
resiliencethrougha science-basedapproach.

Additionally,Winbondofficially signedthe WinbondBiodiversityCommitment,reinforcingits governanceresponsibilityand executioncapacityin conservationefforts. Thecompanyhas
set "net positiveimpact"and"zerodeforestation"ascoregoalsto concretelyimplementsustainablebiodiversitymanagement.

In terms of climategovernance,²ƛƴōƻƴŘΩǎboardof directorsoverseesclimate-related strategies,while cross-functionalteamsexecuterisk identification, indicatormanagement,action
implementation,and performancetracking. Thecompanyactivelyconnectswith supplychainpartners,participatesin carbondata exchangeplatforms and low-carbontransformation
subsidymechanisms,expandingcarbonreductionbenefitsacrossthe valuechainandfosteringco-evolutionwithin the industrialecosystem.

Forcarbonmanagementandenergytransition,Winbondsteadilyadvancesits renewableenergyprocurementplanandhasestablisheda carbonaccountingsystemcoveringScopes1 to 3,
improvingthe transparencyand accuracyof carbonemissionsdata. Simultaneously,low-carbonstrategiesare incorporatedinto product design,promotingthe launchof greenproducts
anddemonstratingtheŎƻƳǇŀƴȅΩǎsubstantivecontributionto net-zerogoals.

Beyondinternal management,Winbondhaslonginvestedin nature-basedsolutions,supportinglocalspeciesconservationthroughbeachandstreamcleanups,habitat maintenance,and
speciesrestoration efforts. Theseinclude protection initiatives for the purple crow butterfly, Odorranaswinhoana({ǿƛƴƘƻŜΩǎfrog), and Spiranthessinensis(Chinesespiranthes). The
companyhasalsoconductedafforestationon state-ownedforest landsin Chiayi,Tainan,andYilan, with a cumulativeconservationareaof nearly25 hectares,aligningwith¢ŀƛǿŀƴΩǎ2050
net-zeropathwayandits strategicemphasison "naturalcarbonsinks."

Lookingahead,WinbondElectronicswill continueto optimizeits sustainabilitygovernanceframework,deepenintegratedmanagementof climateandnature-relatedrisks,andaccelerate
the transition toward a low-carbonand ecologicallysymbioticfuture through technologicalinnovationand valuechaincollaborationτfulfilling its long-term corporatevalueand social
responsibility.

Pׅreface
Sustainable Practices Under the Foundation of Green Semiconductors: From Climate Risks and Opportunities to Biodiversity Commitments
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2020
ÅRegistered for 
9t!Ωǎ ¢aллн 
Offset Project

2010
ÅEstablished CSR policy

ÅEstablished EICC Promotion Team

ÅVerified through (BSI) PAS 2050 
Carbon Footprint Standard

ÅObtained Carbon Footprint Label 
from Taiwan Electrical and 
Electronic Manufacturers' 
Association

2015
ÅEstablished CSR 

Committee

ÅCompleted first CSR 
report in 2014

2023
ÅPublished the first independent TCFD report

ÅImplemented ISO 46001 Water efficiency management systems

ÅObtained the first T-REC through procuring green energy

ÅJoined Taiwan Carbon Solution Exchange (TCX), obtained international voluntary 
carbon credit

ÅParticipated in Tree Planting plan of Taiwan Forestry and Nature Conservation 
Agency

ÅtŀǊǘƛŎƛǇŀǘŜŘ ƛƴ ¢{L!Ωǎ bŜǘ ½ŜǊƻ 9Ƴƛǎǎƛƻƴǎ ŀƴŘ ±ƻƭǳƴǘŀǊȅ wŜŘǳŎǘƛƻƴ ƛƴƛǘƛŀǘƛǾŜǎ

ÅReceived six awards from TCSA

Å!ŎƘƛŜǾŜŘ . ƭƛǎǘ όaŀƴŀƎŜƳŜƴǘ [ŜǾŜƭύ ƛƴ Ϧ/ƭƛƳŀǘŜ /ƘŀƴƎŜά ŀƴŘ ά²ŀǘŜǊ {ŜŎǳǊƛǘȅέ ƛƴ 
Carbon Disclosure Project (CDP)

ÅReceived Taichung City low-carbon sustainable city outstanding contribution Award

Å/ƻƭƭŀōƻǊŀǘŜŘ ǿƛǘƘ мо ǎǳǇǇƭƛŜǊǎ ǘƻ ŀǇǇƭȅ ŦƻǊ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 9ŎƻƴƻƳƛŎ !ŦŦŀƛǊǎΨ ά[ŀǊƎŜ 
[ŜŀŘ {Ƴŀƭƭέ ǎǳōǎƛŘȅ ǇǊƻƎǊŀƳ ŦƻǊ ƭƻǿ-carbon transformation and smart upgrading 
of manufacturing industry and obtained full funding

Milestone

2011
ÅFormulated Corporate 

SocialResponsibility 
Procedures

2021
ÅWafer products verified 

through ISO 14067 Product 
Carbon Footprint

ÅImplemented ISO 14046 
Water footprint assessment

ÅReceived four awards from 
TCSA

2022
ÅEstablished ESG Committee

ÅImplemented ISO 50001 Energy 
Management System

ÅCompleted ISO 14067 Product Carbon 
Footprint assessment for IC products

ÅJoined Taiwan Climate Partnership (TCP)

ÅParticipated in CIX Auctions, obtained 
ǾƻƭǳƴǘŀǊȅ ŎŀǊōƻƴ ŎǊŜŘƛǘǎ ŦǊƻƳ ǿƻǊƭŘΩǎ 
largest blue carbon project

ÅCelebrated Zero Carbon Family Day by 
adopting blue carbon offsets

ÅAcquired 15% equity stake in CHIA-HO 
Green Energy Corporation

ÅEstablished Carbon Emissions 
Information Platform

ÅReceived three awards from TCSA

̈Collaborate with suppliers to participate in the "Carbon Data Electronic Exchange 
Standard"

̈ 2024 Zero Carbon Family Day

2024
ÅThe Board has approved the procurement of 75 MW of solar power, 9.24 

MW of onshore wind power, and 25 MW of offshore wind power

ÅSigning of  Taiwan's first-ever deal for an offshore wind power purchase 
agreement between a renewable energy provider and a domestic 
enterprise

ÅAll Winbond fabs certified under the ISO 46001 water efficiency 
management system

ÅListed on the 2025 S&P Global Sustainability Yearbook for the first time

ÅReceived eight awards from TCSA

ÅAchieved A-ƭƛǎǘ όaŀƴŀƎŜƳŜƴǘ [ŜǾŜƭύ ƛƴ Ϧ/ƭƛƳŀǘŜ /ƘŀƴƎŜά ŀƴŘ . ƭƛǎǘ ƛƴ 
ά²ŀǘŜǊ {ŜŎǳǊƛǘȅέ ƛƴ /ŀǊōƻƴ 5ƛǎŎƭƻǎǳǊŜ tǊƻƧŜŎǘ ό/5tύ

ÅKaohsiung fab was awarded the Southern Taiwan Science Park 
Outstanding Environmental Protection Unit

ÅOfficially launched products made by renewable energy

ÅEstablished carbon accounting system

ÅAnnounced the̡WinbondBiodiversity Commitment̢
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 ׅClimate and Nature Organizational Frameworkand Responsibilities
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1. Climate and Nature Governance

1ׅ.1 Climate and Nature Organizational Framework
Winbondhasestablisheda well-developedgovernanceframework. TheBoardof Directorsis²ƛƴōƻƴŘΩǎhighestgoverningbody, in chargeof its operationsanddecision-making. TheBoardof
Directorsis responsiblefor ensuringthe sustainabledevelopmentof the Companyandguaranteeingthe rightsof the/ƻƳǇŀƴȅΩǎshareholdersandother stakeholders.²ƛƴōƻƴŘΩǎ13th Boardof
Directorsconsistsof 11 directors (including4 independentdirectors and 3 female directors). More than two-thirds of the directorswere not managersof Winbondor its subsidiaries. The
Chairmanconcurrentlyservedasthe CEOto leadthe managementteamin efficientlyexecutingthe board'sdecisions. TheBoardheld7 meetingsin 2024with a 100%attendancerate (including
92%actualattendanceand8%proxyattendance).
To ensurethe effective supervisionand managementfunctions of the board of directors,Winbond'sboard has establishedseveralfunctional committees,includingthe Audit Committee,
CompensationCommittee,ESGCommittee,RiskManagementCommittee,andSeniorExecutiveDevelopmentCommittee. Eachfunctionalcommitteeisaccountableto the boardof directorsand
submits its proposalsfor board resolution. TheESGOfficeand its five functional teamsfocusingon the areasof EnvironmentalSustainability,GreenProduct,HumanRightsand SocialInclusion,
SustainableSupplyChain,andCorporateGovernancewereformedunderthe ESGCommittee.Membersof the functionalteamswith the requisiteexpertiseweretappedto form theTCNFDprojectteam.

Board of Directors

ESG Committee

ResponsibilityǛ

Supervisesthe fair presentationof theŎƻƳǇŀƴȅΩǎfinancial

statements,appointment(dismissal)of the CPAaswell as

the /t!Ωǎindependenceand performance,assiststhe

Boardof Directorsin performingsupervisorydutiessuch

as: Control of compliance with relevant laws and

regulationsandexistingorpotentialrisksbythecompany.

ResponsibilitiesǛ
1) Responsiblefor theoverallriskmanagementof the
company, formulating risk management policies,
frameworks,establishingqualitativeand quantitative
managementstandards,andadjustingthemaccording
to the company's actual development needs or
changesin theobjectiveenvironment.
2) Implementthe risk managementdecisionsof the
board of directors and review the development,
establishment, and execution effectivenessof the
company'soverallriskmanagementmechanism.
3) Set risk appetite and review and manage the
ŎƻƳǇŀƴȅΩǎoverallrisks.
4) Assistandsupervisevariousunitsinconductingrisk
management activities and coordinate cross-unit
interactionsandcommunicationof riskmanagement
functions.
5) Adjust risk categoriesand undertakingmethods
accordingto environmentalchanges
6) Executeother mattersrelatedto responsibilitiesas
requiredbytheboardof directors.

Compensation 
Committee

Audit Committee

Green

Product

Human Rights and

Social Inclusion

Sustainable

Supply Chain

Corporate

Governance

ResponsibilitiesǛ
1) Formulatecorporatesustainabilitypoliciesand
relatedmanagementguidelines.
2) Developshort-term, med-term, and long-term
sustainabledevelopmentstrategiesandgoals.
3) Review,track,andamendthe implementation
andperformanceofcorporatesustainability.
4) Reportthecommittee'sexecutionresultsto the
boardannually.
5) Supervisethe disclosureof IFRSsustainability
information.

ESG Office

Environmental

Sustainability

The TCNFD was coordinated by the Corporate Governancetask force

RiskManagement 
Committee

Senior Executive 
Development Committee

ResponsibilitiesǛ

Responsiblefor setting and reviewingthe performanceevaluationand

remunerationpolicy,system,standard,andstructureaswell asindividual

compensationfor Winbond directors and managers. The άwǳƭŜǎfor

Remunerationof DirectorsandPerformanceAssessmentof the Boardof

5ƛǊŜŎǘƻǊǎέandάDǳƛŘŜƭƛƴŜǎforaŀƴŀƎŜǊǎΩRemunerationandPerformance

EvaluationaŀƴŀƎŜƳŜƴǘέwerealsodrawnup to maximizethe long-term

effectivenessof the Boardand to ensurea closelinkagebetween the

ƳŀƴŀƎŜǊǎΩcompensationand the ŎƻƳǇŀƴȅΩǎsustainabilityperformance

(economic,environmental,social)
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ESG Committee

ǐComposed of the chairman and all independent directors, 
with Mr. Arthur Yu-Cheng Chiao as the convener.

ǐIn 2024, the Sustainability Committee held two meetings, 
achieving a 100% attendance rateτ80% of members 
attended in person, while 20% participated via proxy.

TheESGCommitteeestablishedthe ESGOfficeand5 functionalgroups:
EnvironmentalSustainability,GreenProducts,HumanRightsandSocial
Inclusion,SustainableSupplyChain,and CorporateGovernance. The
committee reported its execution results to the board annually to
ensurethe promotion and implementationof corporatesustainability-
related work. The committee was led by the chairman, with
independentdirectorsasmembers. TheESGCommitteeheld regular
meetings twice a year, where each functional group reported the
executionprogress(results) for the current year and submitted the
executionplanfor the nextyear.

ׅOperat ions of  Cl imate and Nature Governance-Related Funct ional  Commit tees

Audit Committee 

ǐComposedof independent directors, with Mr . Allen Hsu as
the convener.
ǐIn 2024, the Audit Committee held six meetings with a

100% attendance rate (including 95% actual attendance
and 5% proxy attendance).

Risk Management Committee

ǐComposedof the chairman and all independent directors,
with the chairman,Arthur Yu-ChengChiao,as the convener.

ǐIn 2024, the RiskManagementCommittee held 2 meetings,
with an attendance rate of 100% (including 90% actual
attendanceand 10% proxy attendance).

Compensation Committee

ǐComposed of independent directors, with Mr. Stephen T. 
Tso as the convener.

ǐIn 2024, the Compensation Committee held five meetings 
with a 100% attendance rate (including 85% actual 
attendance and 15% proxy attendance).

Senior Executive Development Committee

ǐThe committee members are composedof board members
from Winbond and Nuvoton, serving as mentors. The
committee chairman is elected by the directors, and
currently, the chairman is independent director Kuan
Chung-Ming. The mentee members are senior executives
from Winbond and Nuvoton, and the board of directors
discussesand adjuststhe list of menteesannually.

In 2024, mentors and menteesconductedin-depth exchangesfor
the first time, successfullyestablishing a good mutual trust
relationship,enablingmenteesto seekadviceand interact in their
dailywork.

Objective

6

1) Enhancethe knowledge of participants beyond their primary
industry.

2) Expandthe internationalperspectiveof participants.
3) Enabledirectorsto gaina better understandingof the company's

internaloperations.

Procedures

In 2024, a total of 4 seminarcourseswere held,with independent
director Kuan Chung-Ming, the committee chairman,
recommendingthe speakers. Thecoursetopics were diverseand
adoptedvariousformatssuchasin-personandonlinesynchronous
sessions,as well as digital course production, providing senior
executiveswith flexiblelearningoptions.
A. Internationaleconomicenvironment
B. Technologyandbusinessinnovation
C. Leadershipandmanagement

1. Seminar Courses for All Participants

2. Mentor/mentee System

Note 1 Winbondestablishedthe "Board of DirectorsRemunerationand BoardPerformance

EvaluationMeasures,"specifyingthe basisfor director remunerationandsubmittingit to the

CompensationCommittee for review and adjustment annually. Both the Audit Committee

and the CompensationCommittee were composed entirely of independent directors,

ensuringindependence. Winbond did not have a remuneration claw back mechanism. For

information related to the remunerationof directorsand managerialofficers,pleaserefer to

the 2024AnnualReport.

Note 2 Winbondstakeholderscouldexpresstheir opinionsthroughvariouschannels,suchas

attending

shareholders'meetings or employee engagementsurveys. The CompensationCommittee

regularlyconsideredtheseopinionsasone of the factors in remunerationconsiderations. In

the 2024 Annual{ƘŀǊŜƘƻƭŘŜǊǎΩMeeting, no shareholdersraised questions regarding the

remuneration of directors and employees, which was recorded in the minutes of the

shareholders'meeting.
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1ׅ.2Accountability Measures

Winbond continues to incorporate climate change-related proposals into the
decision-makingprocessof the Boardof Directorsto ensurecorporateleadership
andsustainabilityin addressingclimatechange.

Important Climate-Related Proposals and Reports for the 2024 Board of Directors

ÅReport quarterly on the planning of greenhouse gas inventory and timeline (including
subsidiarycompanies)

ÅApproval of increasedcapital expenditure of equipment and facility for energy conservation

and carbonreduction

ÅApprovalof the Signingof Agreementwith ChenhwaPower Co., Ltd.

ÅApproval of our company's proposal to sign a contract with EnergyHelper TCCCorporation

for the purchaseof onshorewind power

ǐAdoption Schedulefor IFRSSustainabilityDisclosureStandards

ǐProposalto sign a contract with Sino-American Silicon ProductsInc.'s subsidiarySustainable

EnergySolution Co., Ltd. for the procurementof offshore wind power and solar power

Winbond has invested significant time and resources into successfully
communicatingthe risks and impacts of climate changeto all employees. The
companyusesa varietyof channelsto activelycultivatea basicawarenessamong
staff, aimingto embedthe conceptof carbonreduction. Toencourageemployees
to participate in sustainabledevelopmentand socialcontribution, Winbond will
pilot the inclusionof "ESGactivity participation" in performancereviewsstarting
in the secondhalf of 2024. The companyis launchingthe "ESGParticipation&
PointsCreditsTracker"to consolidatevarious internal and external ESG-related
activities, courses,and lectures. It is hoped that this platform will encourage
employeesto deepentheir understandingof corporatesustainabilityand actively
increasetheir participation.

2024Boardof DirectorsClimateandNature--relatedCompetencyDevelopmentTopics

ǐCarbonTradingMechanismand CarbonManagementApplications

ǐLessonsLearnt from the Challengesin Growth of Renowned Multinationals/The Trend and

challengesof climate changeand corporate sustainability

ǐOpportunities and Challenges of Generative AI; Leveraging Climate Legal and Economic Tools 

to Address Carbon Reduction Challenges under Scope 3 ςCarbon Creditizationof 

Micromobility

ıRepor t ing to  the Board of  Di rectors

ıProfess ional  Excel lence of  Di rectors

7

ıTrain ing of  Cl imate and Nature-re lated Competenc ies for  
Management  and Employees

ESG Sustainable operation ESG Participation & Points Credits Tracker

All 11 directors possessedextensiveindustry managementexperience,with a
wide age distribution. Their academicknowledgeand professionalbackgrounds
coveredvariousfields,equippingthem with the necessaryskillsto perform their
dutiesasdirectors,supervise,andprovideconstructiveopinionsandstrategies.
Winbond regularly held seminars offering diverse training courses. In 2024,
directors participated in other training coursesor company-organizedtraining,
coveringtopics suchasenvironmentalsustainability,risk management(including
climate change,sustainablefinance, political risks) with 45 hours of training,
businesscourses related to the company's industry (global economy, macro
trends,semiconductorindustry)with 39.5 hoursof training,and legalcompliance
courseswith 15 hours of training. Theaveragetraining hours for directorswere
9.05hours.
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2. Climate and Nature Risk Management

2ׅ.1 Risk Management Frameworkand Process

¡ Operational Planning and Execution
¢ Product Quality Management
£ Environmental, Health, and Safety
¤ Supply Chain Management
¥ Global Human Resources Management
¦ Intellectual Property Management
§ Internal Control Management

¡ Information Management

¢ Information Security

£ AI Application

¡ Financial Operations

¢ Investment Management

£ Capital Management

Í Financial Risk

ËOperational Risk

Winbond Risk
Management

Objectives

Î Information Security 
Risk

Winbond Risk Management 
Policies and  Procedures

Sustainable
Operation

Board of 
Directors

Risk Management 
Committee

Risk Management Team

Functional Units and Subsidies

All Members

ׅRisk Management  St ructure ׅFour  Scope of  Risk Management

The highest governance unit: Approves the risk management mechanism And ensures 
its effective operation.

Members: Chairman (convener) and all independent directors comprehensively 
review the risk management mechanisms and other matters

Winbond emphasizescomprehensiverisk control for all
employeesanddailyimplementslayerby layerprevention.

Responsiblefor identifying and evaluating risks, implementing risk
control plans, establishingqualitative and quantitative management
standardsand improvingrisk control practices,and regularlyreporting
riskmanagementresultsto the RiskManagementCommittee.

The heads of various functional units and subsidiariesof our
companyare responsiblefor risk management. Theyare tasked
with identifying, assessing,and monitoring relevant riskswithin
their respectiveunits to ensurethe effective implementationof
riskcontrolmechanismsandprocedures.

Including but not limited to
 Risk management objectives   Risk management organizational structure and 

responsibilities   Risk management procedures 

ÌStrategic Risk

Political Change

Technology Change

Industrial Change

Climate Change (including biodiversity)

Winbondaimsto managevariousrisksthat may impact the achievementof companygoalsthrough a
comprehensiveriskmanagementframework. Byintegratingriskmanagementinto operationalactivities
anddailymanagementprocesses,Winbondaimsto achievethe followingobjectives:

Achievecompanygoals. Enhancemanagementefficiency. Providereliableinformation.
Allocateresourceseffectively.

Winbond belongsto the semiconductormanufacturingindustry. Facingnatural disasters,accidents,human-made incidents, changesin international political and economic
situations,the emergenceof new technologies,andchangesin policiesandregulationsmayall causeseriousimpactson its operationsandfinances. Therefore,in 2023, Winbond
establisheda "RiskManagementCommittee"under the Boardof Directors. Thiscommittee is one of the functional committeesand organizesexistingdepartmentsor units
responsiblefor risk to enhancethe overallriskmanagementorganizationalstructure. It formulatessoundinternalmanagementregulationsandoperatingproceduresfor each
unit's scopeof responsibilityandconductsriskmanagement.
In 2023, Winbond revisedthe "RiskManagementCommitteeCharter"and formulated the "RiskManagementPolicyand Procedures"after receivingapprovalby the Boardof
Directors. It activelymanagesthe four major typesof risksfacedbycontemporaryenterprises: "strategic,""operational,""financial,"and"informationsecurity." It develops
comprehensiveplans and processesfor pre-assessment,risk avoidance,loss prevention, and crisismanagementfor variousoperationalactivities and regularly reports to the
managementandgovernanceunits to ensurethat all corporateriskcontrol goalsareachieved. Theriskmanagementteamshouldpayattention to the developmentof international
anddomesticrisk managementsystemsand changesin internal and externaloperatingenvironments,adjustcontrol mechanisms,report to the RiskManagementCommitteeand
the Boardof Directorsfor approval,andenhancethe effectivenessof riskmanagementimplementation.
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In addition, Winbond has incorporated climate change risks into its long-term business
operations management. To understand the impact on the environment and operations,
Winbond has adopted the Task Force on Climate-related Financial Disclosures(TCFD)
framework since2021. Observinginternational regulatory trends and market developments,
Winbondannuallyidentifiesanddisclosesthe financialimpactsof climate-relatedrisksand
opportunities (including quantitative and qualitative aspects), and proposes review and
managementstrategies. Winbondwill continueto monitor the risk impactsbrought by climate
and strengthen the ŎƻƳǇŀƴȅΨǎoperational capabilities,promote various carbon reduction
projects, improve energyefficiency,and steadilymove towards sustainabledevelopment. In
2024, Winbond also adopted the ¢bC5ΩǎLEAPmethodology, formed a cross-departmental
working group to identify natural dependenciesand impacts, and implemented the TNFD
disclosureguidelinesto publishtheά2024ClimateandNatureReport."

Winbond'srisk managementprocessincludeat least five elements: risk identification, risk analysis,
risk assessment,risk response,and supervisionand reviewmechanism. Thespecificproceduresand
methodsfor eachelementareasfollows:

RiskIdentification
ÅEachfunctionalunit andsubsidiaryshouldidentify the risksof the short-, mid-, and long-term

objectivesandthe businessoperationsbasedon the company'sriskmanagementpoliciesand
procedures.

ÅVarious feasible analysistools and methods (such as processanalysis,scenario analysis,
questionnairesurveys,PESTLEanalysis,etc.) shouldbe usedfor risk identification. Risksshould
be analyzed from both top-down and bottom-up perspectives,considering internal and
external risk factors, stakeholderconcerns,etc., to comprehensivelyidentify potential risk
eventsthat mayaffect the company'sgoalsor causelossesor adverseimpacts.

RiskAnalysis
ÅEachfunctionalunit andsubsidiaryshouldanalyzethe probabilityandimpactof identified risks

basedon existingcontrol measures,past experiences,industry cases,etc., and calculatethe
riskvalueaccordingly.

1. RiskAnalysisMeasurementStandards
Á The risk managementteam should establishappropriate quantitative or qualitative

measurementstandardsbasedon the company'srisk characteristicsas the basisfor
riskanalysis.

Á Qualitativemeasurementstandardsrefer to expressingthe probability and impact of
risk events through textual descriptions,while quantitative measurementstandards
refer to expressingthe probability and impact of risk events through specific
measurablenumericalindicators(suchasdays,percentages,amounts,numbers,etc.).

2. RiskAppetite

Theriskmanagementteamshoulddevelopriskappetite(risktolerance)andreport it to the
RiskManagementCommitteeand the Boardof Directorsfor determining the company's
acceptablerisk threshold. Basedon the risk appetite, the risk managementteam should
discussthe correspondingrisk levelsfor eachriskvalueandthe responsemethodsfor each
risklevel,servingasthe basisfor subsequentriskassessmentandriskresponse.

RiskAssessment
ÅEachfunctionalunit andsubsidiaryshould,basedon the resultsof riskanalysis,alignwith the

riskappetiteapprovedby the RiskManagementCommitteeandthe Boardof Directors. They
shouldthen planandexecutesubsequentriskresponsemeasuresaccordingto the risk levels.

ÅTherelevant resultsof risk analysisand assessmentshouldbe accuratelydocumentedand
reportedto the RiskManagementCommittee.

RiskResponse
ÅAfter assessingbusinessrisks,eachunit shouldproposeappropriaterisk responsemeasures

andcontroloperationsandreport them to the riskmanagementteamfor review.

Supervisionand Review
ÅThe risk managementteam should regularly report the implementation results of risk

managementproceduresto the RiskManagementCommittee as a reference and report
major risk events to the Risk ManagementCommittee and the Board of Directors, as
necessary.
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2ׅ.2 Procedures for Identifying Climate Change Risks and Opportunities

In 2024, Winbondconvenedrepresentativesfrom 19 departmentalunits and group

enterprises,with over 30 colleaguesforming the TCFDproject team. The team

memberswere groupedaccordingto the nature of their business,and eachgroup

discussedclimate changeissuesrelevant to their business. They used²ƛƴōƻƴŘΩǎ

internally developed TCFDplatform to identify climate risks and opportunities,

generatematrixes. Theevaluationresultshad beenreported in the ESGCommittee

meetings.

̈ TCFD project team meeting

Createclimate risk and opportunity lists

Referencingthe TCFDframeworkandCDPquestionnaireitems,andcombiningdomestic
and international regulatory trends and industry dynamics,a list of climate risks and
opportunitieswasestablished,including36 climaterisksand19 climateopportunities.

Define evaluation criteria
Conducted evaluation based on impact degree, possibility of occurrence and time of 
occurrence

Generate risk matrix and opportunity matrix for each team
Each team identified major short-term, medium-term, and long-term risks and 
opportunities based on their impacts, possibility of occurrence , while considering their 
own business relevance

Develop the consolidated risk matrix and opportunity matrix
Aggregated the results from each team to generate the Winbond Climate Risk Matrix 
and Opportunity Matrix

Evaluate the financial and operation implications of major risks 
and opportunities
Conducted qualitative and quantitative analysis to assess potential financial impacts 
resulting from high-impact and high-likelihood risks and opportunities

Discuss response measures

Engaged relevant units to review and develop response measures for major risks and 
opportunities

01

02

03

04

05

06

07

Forma TCFDproject team
Formedby membersfrom 19 units, includingSales,Marketing,R&D,Resources,Subcon,
Procurement,IT,FabFacility,PublicAffairs,QualityManagement,EnvironmentalSafety
andHealth,LegalandHumanResources,Finance,andAccounting.
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2ׅ.3 Climate Risk and Opportunity Matrix

ıImpacts  o f  Major  Cl imate Change and Responses

Throughthe courseof workshopsandeducationaltraining,andby utilizingWinbond'sinternallydeveloped
TCFDplatform in 2023, Winbond identified climate risks and opportunities. From 36 climate risks
(including27 transitionclimaterisksand9 physicalclimaterisks),Winbondidentified 3 major climaterisks
and6 minor climaterisks. Additionally,from 19 climateopportunities,Winbondidentified 3 major climate
opportunitiesand3 minor climateopportunities.

τ Climate Risk Matrix τ τClimate Opportunity Matrixτ

2024 Winbond Climate
and Nature Report

Preface
Climate and Nature 
Governance

Climate and Nature Risk 
Management

Climate and 
Nature Strategy 

Metrics and 
Targets

Appendix



2ׅ.4 Impact and Response to Major Climate Change

ׅCl imate-re lated Risk Topics

Climate Risk
Time of

Occurrence

Potential Financial or Operational Impacts

( ζ ) represents a negative impact ( δ ) represents a positive
Response

Short-term

Transition to

Low-carbon

technology

Capital expenditure for equipment ( - )
R&D costs increase ( - )
Reduce in carbon emissions leading to a decrease in 
carbon tax/carbon fee expenditure ( + )

Implemented ISO 50001 EnergyManagement System,conducted energy audits, and continuously improved
optimization.

Executedenergy-savingprojects for production machineryand facilities infrastructure, includingaddingvariable
frequency drives to machine pumps, installing local scrubbersfor exhaust treatment, and improving energy
efficiencyof the Make-upAir HandlingUnit (MAU)waterwashingsystem.

Utilizedrenewableenergysourcesto reducegreenhousegasemissions.

Continuedengagingwith outsourcingpartnersto developlow-carbonmaterialsandoptimizepackagingprocesses.

Activelymonitoredmarkettransactionsto mitigateprocurementcostincreasescausedby informationasymmetry.

Carbon tax/

carbon fee

Increase in indirect costs ( - )

Suppliers passed on their carbon tax/carbon fee 
expenditures, leading to

increased procurement costs ( - )

Limited capacity expansion ( - )

Setthe 2030RE50greenelectricitytarget to achievethe 2050net-zeroemissiontarget.
Formulateavoluntaryemissionreductionplanto reducegreenhousegasusagethroughprocessimprovement,including
acceleratingthe replacementof energy-savingcomponentsand installing exhaustgastreatment equipment at the
machineend.
Establishon-site solarphotovoltaicsystemsand purchaserenewableenergypower to increasethe utilization rate of
renewableenergy.
Establishacarbonaccountingsystemto achievetransparentmanagementof carboninventoryandcarbonfootprint.
Establishinternal voluntarycarboncredit investmentstandardsand continueto payattention to the developmentof
carboncredit offsetsystems.
Developnegotiationstrategiesto avoidunreasonablecostshiftingbysuppliers.
Managesupplierswith annualemissionsgreater than 25,000 tons, regularlycollect and understandtheir reduction
behaviors,andpositivelydrivethemto reducecarbonemissionsthroughregularsustainabilityevaluationsof suppliers.

International

conventions

or

agreements

Increase in indirect costs arising from the signing of the 
agreement ( - )
Increase in capital expenditure arising from the signing of 
the agreement ( - )
Reduce in carbon emissions leading to a decrease in 
carbon tax / carbon fee expenditure ( + )

Setthe 2030RE50greenelectricitytarget to achievethe 2050net-zeroemissiontarget.
Formulateavoluntaryemissionreductionplanto reducegreenhousegasusagethroughprocessimprovement,including
acceleratingthe replacementof energy-savingcomponentsand installing exhaustgastreatment equipment at the
machineend.
Establishon-site solarphotovoltaicsystemsand purchaserenewableenergypower to increasethe utilization rate of
renewableenergy.

Value Chain

Upstream or supply chain

Company operations

Upstream or supply chain
Company operations
Downstream or end users

Company Operations

Transitional 

Risk

Tropical

cyclones

Upstream or supply chain

Company operations

Downstream or end users

Impact on production and revenue ( - )

Automated production lines continued to operate, legally 
paid overtime, leading to increased labor costs ( - )

Impact on supplier deliveries and Winbond production ( - )

Increase in natural disaster insurance premiums ( - )

Adoptedautomatedproductionto reducemanualoperationrequirements.

Utilizeddigital tools to enhanceremoteworkefficiency.

Promotedrelevantcountermeasuresto suppliers,suchasstrengtheningfab infrastructureanddrainagefacilities,and
conductingdailydrills.

Establisheda 24-hour emergencyresponseteam and continuously monitored disaster situations at suppliers'
locations.

Due to the implementation of the aforementioned measures, the estimated management costs for 2024 are as follows:

Å The budget for ESG-related equipment replacement is approximately NT$ 120,000,000.
Å Maintenance cost for on-site solar photovoltaic systems is approximately NT$ 700,000 per year.
Å Other associated costs encompass personnel training expenses related to sustainability topics, human resource costs 

for supplier engagement, and personnel costs for digital resources and event execution, among others.

Note: The primary climate risks identified in 2024 were all transition risks. Considering the completeness of the climate risk assessment, the "tropica l cyclones," which had the highest impact and likelihood among the physical risks in 2024, was included in the assessment.

Physical 

Risk

Short-term

Short-term

Short-term

Å Subsidy for low-carbon raw material suppliers is NT$ 1,250,000 per year.
Å Increased electricity cost for using green electricity compared to using gray electricity is approximately NT$ 

87,000,000 per year.
Å Verification cost for low-carbon materials and processes is NT$ 1,500,000 per year.

12

2024 Winbond Climate
and Nature Report

Preface
Climate and Nature 
Governance

Climate and Nature Risk 
Management

Climate and 
Nature Strategy 

Metrics and 
Targets

Appendix



ׅCl imate-re lated Oppor tun i ty  Topics

13

Changes in customer

behavior

Product portfolio changes accelerated the positive 
development of the overall supply chain.

Obtaining orders and expanding revenue.

Increased order stability and reduced revenue 
fluctuations.

Enhanced company reputation.

Continuouslyunderstoodcustomerrequirementsand specificationsfor greenproducts,developedlow
powerconsumptionandlowcarbonemissionproductsto meettheir needs.

Increasedthe useof renewableenergyin linewith customerrequirements,andcontinuedto discusswith
outsourcingpartnersto developlow-carbonmaterialsand processes,launchingproductsmanufactured
with renewableenergy.

Establishedacarbonemissioninformationplatform that integratesandmanagescarbonemissiondatato
facilitategreenandlow-carbonproduction.

Participatedin global sustainability-related evaluations,enhancingthe transparencyof sustainability
practices.

Alternative and 
diversified

resources

Changes in 
transportation

modes

Reduced indirect costs.

Reduced carbon emissions leading to a decrease in 
carbon tax/expenditures.

Enhanced supply chain reliability.

Reduced production costs.

Completed localized procurement of five key materials in 2024, achieving a carbon reduction of 7.2 
metric tons of CO2 equivalent by reducedtransportation distances.

Conductedcomprehensivetraceabilityfor key raw materials,achieving100%of the 14 predetermined
goals.

Regularlyreported information on material supply, costs, and alternative materials, continuously
monitoringthedevelopmentof specificraw

materialsin their placesof originanddistributionworldwide.

Due to the implementation of the aforementioned measures, the estimated management costs for 2024 are as follows:

ÅMaintenance cost for self-built renewable energy generation devices is approximately NT$ 700,000 per year.

ÅVerification cost for low-carbon materials and processes is NT$ 1,500,000 per year.

ÅIncreased electricity cost for using green electricity compared to using gray electricity is approximately NT$ 
87,000,000 per year.

Climate Opportunity
Time of

Occurrence
Potential Financial or Operational Impacts ResponseValue Chain

Short-term

Short-term

Short-term
Upstream or supply chain

Company operations

Upstream or supply chain

Company operations

Upstream or supply chain

Company operations

ÅNew product design and process development costs.

ÅSubsidy amount for low-carbon raw material suppliers is NT$ 1,250,000 per year.

ÅLabor costs for developing suppliers and communicating with them.
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2ׅ.5 Climate Risk Scenario Analysis

External Scenarios Description
Assessed Sources 

of
Emissions

National Net-zero Pathway
Based on Taiwan's current net-zero 
target

Scope 1ǌ

Scope2

SSP1-1.9
Based on the SSP1-1.9 pathway in the 
IPCC Sixth Assessment Report

SBT-NZ
Based on the emissions reduction 
pathway required to achieve the SBT's 
net-zero criteria by 2050

Note 1 The Scope 1 and Scope 2 carbon emissions after 2025 were estimated data. The estimation was calculated by comprehensively considering the 

actual emissions in 2024, the future medium- and long-term average emission growth trends, and the predicted values of the electricity emission factor.

Note 2 Considering the current international trend towards carbon taxation, carbon fees is only considered under the national net-zero pathway scenario.

Regulation of Renewable Energy

External Scenarios Assumption Estimated Financial 
Impact in 2030

National Net-zero 
Pathway

Procurementcostswere estimatedbasedon
the averagewholesale price of Taipower's
renewableenergypowerplusthe supplycost.
The maintenancecost of solar photovoltaic
systemswasestimatedbasedon the average
maintenancecostin the IRENAreport.

<NT$50millionSSP1-1.9

SBT-NZ

CarbonFeeImposition

External Scenarios Assumption Estimated Financial 
Impact in 2030

National Net-zero 
Pathway

Estimated at the general rate of 
NT$300/tCO2e. Single fab carbon emission 
exemption quota of 25,000 tCO2e/year

<NT$200million

Estimated at preferential rate A of 
NT$50/tCO2e. Single fab carbon emission 
exemption quota of 25,000 tCO2e/year

<NT$50million

Carbon Tax Imposition

External Scenarios Assumption Estimated Financial 
Impact in 2030

National Net-zero 
Pathway

Estimated at US$2 to 10/tCO2e from 2021 
to 2050 byreferring to SSP2-4.5

<NT$50million

SSP1-1.9 It will reach about US$650 per ton CO2e in 2050 
by referring to SSP1-1.9

>NT$5 billion
SBT-NZ

The issueof climate changeis expectedto have financial impacts on Winbond in
terms of regulations, technology, market, and reputation. Among these, the
introduction of carbon tax/carbon fee and fee, compliancewith regulations for
intensive electricity users to use of renewableenergy electricity are estimated to
result in a financial impacts of approximatelyNT$ 0.2~7 billion by 2030, which is
about0.3%~9%of revenuein 2024.

ConsideringWinbond is a group basedin Taiwanwith a global market perspective,
three scenarioswere adoptedfor transition risk simulation. In addition to examining
the risks of current domestic regulations, the impact of international carbon
reduction trends was also included in the assessment. The three transition risk
scenariosinclude: (1) NationalNet-zeroPathway; (2) SSP1-1.9 LowEmissionScenario
from the IntergovernmentalPanelon ClimateChange(IPCC): Derivedfrom the IPCC's
sixth scientificassessmentreport.; (3) An annualreduction rate of 4.2% asrequired
by the Science-BasedTargetsNet-zero (SBT-NZ)Standardfor carbonemissions. The
scopeof the transitionriskscenarioanalysiscoversthe group'smainfabsandoffices.

ׅTransi t ion Risk Scenar io  Analys is
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ׅPhysical  Risk Scenar io  Analys is  o f  Winbond(Taiwan) 's  Major  Locat ion

Winbond followed the IPCCSixth AssessmentReport to assessthe risk of
flooding, debris flows, and landslides in Winbond(Taiwan)under extreme
precipitation. Referencingdatafrom the TaiwanClimateChangeProjection
Information and AdaptationKnowledgePlatform (TCCIP),NationalScienceand
TechnologyCouncil (NSTC),and National Scienceand TechnologyCenter for
DisasterReduction (NCDR),scenario simulations were conducted using four
climatemodels: RCP2.6, RCP4.5, RCP6.0, andRCP8.5 to avoidbiasedresults.

The results showedthat by the end of the 21st century, Winbond (Taiwan)'s
mainfabsandoffices(includingthe CTSFab,KaohsiungFabandZhubeiBuilding)
have a risk level of 0 (low possibilityof flooding, debris flows, and landslides)
underfour scenarios.

Risk Value=

Å Risk of flooding, debris 
flows, and landslides

Å Categorized by risk level:

Hazardƚ

Å Extreme rainfall: Possibility 
of cumulative rainfall 
reaching 650 millimeters 
within 24 hours

Å Four scenarios: RCP 2.6, 
RCP 4.5, RCP 6.0, RCP 8.5

Å Categorized by hazard level:

Vulnerability ƚExposure

Å Floodpotential: Definedbasedon the criteria
set by Water ResourcesAgencyof the Ministry
of Economic Affairs and the government's
flood relief qualifications:

Å Debris flow potential: Defined based on the
criteria set by Soil and Water Conservation
Bureauof the Councilof Agriculture,Executive
Yuan:

Å Landslide potential: Defined based on the
criteria set by CentralGeologicalSurveyof the
Ministry of EconomicAffairs:

Level RickValue

Low 0-12

Miderate 13-25

High 26-50
Level ReturnPeriod

1 1,000Yrs

2 500Yrs

3 100Yrs

4 50 Yrs

5 <50Yrs

Level
Flood 

Magnitude Class
Level

Flood 
Magnitude Class

0 No potential 3 1.0-2.0m

1 0.3-0.5m 4 2.0-3.0m

2 0.5-1.0m 5 >3.0m

Level
Potential 

Magnitude of Class
Level

Potential 
Magnitude of Class

0 No potential 3 Moderate

1
Continuous 
Monitoring

4 High

2 Low

Level
Potential 

Magnitude of Class
Level

Potential 
Magnitude of Class

0 No potential 1 Intersected

Hazard

VulnerabilityExpose

Risk
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ׅPhysical  Risk Scenar io  Analys is  o f  Nuvoton (Taiwan) and Nuvoton (Japan)

Nuvotonfollowed the IPCCSixthAssessmentReport,adoptingthe worst-caseglobalwarmingscenarioSSP5-8.5 andhighemissionscenarioSSP3-7.0, combinedwith data
from the TaiwanClimateChangeProjectionInformation and AdaptationKnowledgePlatform,to assessthe potential financialimpact of typhoons,droughts,and other
extremeweatherevents,aswell asrisingaveragetemperatureson Nuvoton(Taiwan)andNuvoton(Japan).

Riskanalysisshowedthat extremeweathercould leadto productioninterruptions, increasedcosts,operationalimpacts,andreputationaldamage. Underboth scenarios,
the potential impact on Nuvoton'srevenuein 2030wasestimatedat 0.1%. Risingaveragetemperatureswere projectedto increaselabor and operationalcosts,with a
potential impacton Nuvoton'srevenuein 2030rangingfrom 0.8%to 1.2%.

Forfurther informationrelatedto the financialdisclosureof climaterisks,pleaserefer to Nuvoton'sannualTCFDreports.
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ı 2.6  Nature and Biodiversity Assessment

Winbond recognizes that preserving biodiversity and natural ecosystems is fundamental to sustainable development. In responseto growing stakeholder concerns over climate-related 

risks and biodiversity loss, the company aligns its strategy with the Global Goal for Nature and adopts the assessment framework proposed by the Taskforce on Nature-related Financial 

Disclosures (TNFD).

Through collaboration with the Chung-Hua Institution for Economic Research, Winbond applies the LEAP approachτLocate, Evaluate, Assess, and Prepareτto understand the 

interdependencies between its Taiwan manufacturing sites and surrounding ecosystems. This systematic analysis enables the identification of nature-related risks and opportunities, 

which are integrated into the Enterprise Risk Management (ERM) framework to enhance risk control, ensure operational stability, and safeguard stakeholder interests.

To mitigate environmental impact, Winbond commits to reducing its reliance on natural resources through green product innovation and science-based carbon reduction. The company 

actively promotes biodiversity conservation and reforestation initiatives, and calls on its value chain and operational sitesto prevent deforestation. Winbond continues to implement 

strategies of avoidance, minimization, and restoration, systematically introducing Nature-based Solutions (NbS) to achieve No Net Loss by 2030 and Net Positive Impact by 2050, striving 

for a balance between technological advancement and ecological preservation.
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Initiated the first disclosure from core operations, starting with wafer fabs.

Planned to expand gradually to global sites and the full value chain.

Locate

1. Winbond LEAP analysis

2. Conduct LEAP analysis

CTSP Fab

Species Sensitivity: "Leopard Cat" Location 
Sensitivity: Groundwater Recharge Area/National 
Green Network Concern Area/Dadu Mountain 
Conservation Axis

KaohsiungFab

Species Sensitivity: "Grass Owl" Location Sensitivity: 
National Green Network Attention Area

Assess

Prepare

Dependency Factors:

Water supply /Storm mitigation/Global climate

Rainfall patterns/Local climate regulation

Air filtration services and solid waste remediation

Water purification/Disease control and atmospheric 
ecosystem services

Influencing Factors:

Greenhouse gas emission/Freshwater ecosystems

Marine ecosystems and non-greenhouse gases

Generation and discharge of solid waste

Discharge of toxic pollutants in water and soil

Extraction of other abiotic resources/Water usage

Transformation:

ÅEnvironmental education integrated into daily work

Restoration and Regeneration:

ÅNature-based solutions, afforestation, species 
conservation and breeding

Mitigation:

ÅCarbon, water, and waste management, process 
optimization, promotion of circular economy

Avoidance:

ÅConsideration of environmental symbiosis in plant 
construction, resilience enhancement, compliance with 
regulations, supply chain management

Natural Sensitivity Analysis Results for Taiwan Sites

Results of the Analysis of Nature's Dependence and 
Impact

Results of Natural-Related Risk and Opportunity 
Analysis

Response Strategies and Execution
Action Items

Natural Risks:

ÅPhysical Risks:Climate disasters, ecological 
degradation, air deterioration

ÅTransition Risks:Policies, markets, technology, 
reputation, and responsibility

Natural Opportunities:

ÅEnhancing resource efficiency

ÅDeveloping green products and sustainable markets

ÅStrengthening corporate reputation and ecological 
protection

The availability of "renewable energy" and "recycled 
water" is a major challenge at present. To reduce 
dependence on natural resources, the company 
continues to improve energy and water resource 
efficiency and expand the proportion of "renewable 
energy procurement" and "recycled water use."

Natural Sensitivity Analysis
Winbond integrated the geospatial cloud service 
platform with the National Ecological Green Network to 
assess the location and species sensitivity of its 
operational sites.
Relevant conservation regulations and sensitive area 
data were referenced to support the evaluation.
The assessment focused on protected and endangered 
species within a 2-kilometer radius of each site.
Based on the findings, priority rankings were 
established for further evaluation.

Analysis of Organizations' Dependence on and 
Impact on NatureRefer 
to the ENCORE tool to filter out natural 
dependencies and impact factors related to 
operational activities, ultimately focusing on 10 
dependency factors and 8 impact factors.

Analyze natural-related risks and opportunities
Winbond identified potential future nature-
related scenarios based on the dependencies and 
impacts filtered in the Evaluate phase, and 
assessed the risks and opportunities arising from 
ecosystem service dependencies and natural 
impacts in each scenario.

Response Strategies and Execution Actions
Winbond systematically manages the 
interaction between enterprises and the 
natural environment through the AR3T action 
framework, which is based on four principles: 
"Avoid," "Reduce," "Restore," and 
"Regenerate."
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Winbond selected CTSP Fab and Kaohsiung Fab as priority sites for the initial TNFD assessment due to their high nature dependency and environmental impact, which are closely 
tied to operational risks and opportunities.Future assessments would expand to office-based sites and the full value chain to capture nature-related risks and opportunities 
comprehensively.

This phase focused on identifying high-priority sites by scanning all departments, activities, regions, and value chain segments, and selecting those with the greatest nature impact 
and relevance to business risks. Winbond operated five sites in Taiwan: CTSP Fab, Kaohsiung Fab, Jhubei Office, Taipei Office, and Tainan Office. Among them, CTSP and Kaohsiung 
were core production sites and the main focus of this assessment.

-Scoping Principles for Organizational Boundaries-

e

Level of Nature 
Dependency

Organizations with greater dependency on natural resources or ecosystem services 
(such as water, soil, pollination, and carbon storage) were prioritized.

Degree of Sensitivity 
Across the Value Chain

Sites located within ecologically sensitive areasτsuch as protected zones, wetlands, or 
biodiversity hotspotsτwere prioritized during the assessment.

Determine whether the greatest impact or dependency lies in the upstream (e.g., suppliers), 
within the organization itself, or downstream (e.g., product use). The greater the impact or 
dependency, the higher the priority.

Relative Importance of 
Revenue to the 
Organization

Prioritize based on business revenue contribution, growth potential, or strategic 
importance. The higher the proportion, the greater the potential, or the more 
strategic the importance, the higher the priority.

Level of Stakeholder 
Concern

Identify which activities or locations are under close scrutiny by investors, 
communities, NGOs, or government agencies. The higher the level of stakeholder 
attention, the greater the prioritization.

Availability of 
Assessment Data
High / Low

Prioritize based on the completeness and accessibility of current databases. The more 
readily available the data, the higher the priority.

Level of Nature Impact

ׅScoping ςConf i rming the organ izat ional  scope of  the LEAP analys is

Due to limited assessment resources, it was challenging to evaluate all operational assets and sites within a short timeframe. Winbond 
therefore initiated its first disclosure by focusing on the CTSP Fab and Kaohsiung Fab, which are dedicated to wafer manufacturing and 
production operations, and will gradually expand the scope to include upstream and downstream segments of the value chain.̙

Production activities at fab sites typically relied directly on natural resources and ecosystem services, resulting in a higher level of 
dependency.
Administrative units, on the other hand, influenced the use of natural resources primarily through indirect impacts and policy-
making, and therefore exhibited relatively lower dependency.

Level of Locational 

Sensitivity 

Organizational activities that caused greater negative impacts on the natural 
environmentτsuch as land development, water pollution, and biodiversity lossτ
were prioritized.

Principle Description Winbond Taiwan Site Assessment Description

²ƛƴōƻƴŘ ŎƻƴŘǳŎǘŜŘ ƎŜƻǎǇŀǘƛŀƭ ƻǾŜǊƭŀȅ ŀƴŀƭȅǎƛǎ ǳǎƛƴƎ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ ǘƘŜ LƴǘŜǊƛƻǊΩǎ ¢Dh{ ƎŜƻǎǇŀǘƛŀƭ ŎƭƻǳŘ ǎŜǊǾƛŎŜǎ ŀƴŘ ǘƘŜ bŀǘional 
Ecological Green Network platform to determine site sensitivity.

/¢{t Cŀō ŀƴŘ YŀƻƘǎƛǳƴƎ Cŀō ǎŜǊǾŜŘ ŀǎ ²ƛƴōƻƴŘΩǎ ŎƻǊŜ ǎƛǘŜǎ ŦƻǊ ǿŀŦŜǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴǎΣ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ /entral 
Taiwan Science Park and Southern Taiwan Science Park (Kaohsiung), respectively.
Lƴ ǘŜǊƳǎ ƻŦ ǊŜǾŜƴǳŜ ŎƻƴǘǊƛōǳǘƛƻƴΣ ǘƘŜǎŜ ǘǿƻ Ŧŀōǎ ǊŜǇǊŜǎŜƴǘŜŘ ǘƘŜ ǇǊƛƳŀǊȅ ǎƻǳǊŎŜǎ ƻŦ ²ƛƴōƻƴŘΩǎ ƻǇŜǊŀǘƛƴƎ ƛƴŎƻƳŜΦ

/¢{t Cŀō ŀƴŘ YŀƻƘǎƛǳƴƎ Cŀō ǎŜǊǾŜŘ ŀǎ ²ƛƴōƻƴŘΩǎ ŎƻǊŜ ǎƛǘŜǎ ŦƻǊ ǿŀŦŜǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴǎΦ /ƻƳǇŀǊŜŘ ǘƻ 

administrative buildings and offices, these fabs had more comprehensive site-related information and publicly disclosed data available.

Winbond conducted species sensitivity analysis within a 2-kilometer radius of each operational site using the Taiwan Biodiversity 
Network (TBN) and the Taiwan Biodiversity Information Access (TBIA) platform provided by the Biodiversity Research Institute of the 
Ministry of Agriculture. Each site was then classified and assigned a corresponding score based on its sensitivity level.

From the perspective of biodiversity conservation, Winbond continued to organize coastal adoption and beach cleanup environmental 
education programs. These included wetland restoration and park cleanup activities at Yuanzhonggang in Kaohsiung, as well as the
adoption of the Houfeng Bikeway in Taichung, fostering positive engagement with community stakeholders.
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Winbond followed the TNFD (Taskforce on Nature-related Financial Disclosures) 
ƎǳƛŘŀƴŎŜ ŀƴŘ ǇǊƛƻǊƛǘƛȊŜŘ ǘƘŜ ά[ƻŎŀǘŜέ ŀƴŀƭȅǎƛǎ ŦƻǊ ƛǘǎ ƻǇŜǊŀǘƛƻƴŀƭ ǎƛǘŜǎ ƛƴ ¢ŀƛǿŀƴΣ 
selecting CTSP Fab and Kaohsiung Fab as the initial assessment targets. These two sites 
focused on wafer manufacturing and production operations, with high dependency on 
natural resources and significant environmental impacts, closely linked to the 
/ƻƳǇŀƴȅΩǎ Ǌƛǎƪǎ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎΦ !ǎ ǎǳŎƘΣ ǘƘŜȅ ōŜŎŀƳŜ ǘƘŜ ŎƻǊŜ ŦƻŎǳǎ ƻŦ ǎǳōǎŜǉǳŜƴǘ 
evaluation efforts.

The primary objective of this phase was to assess and rank the nature-related impacts 
ƻŦ ²ƛƴōƻƴŘΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ǎƛǘŜǎ ŀƴŘ ǾŀƭǳŜ ŎƘŀƛƴ ƭƻŎŀǘƛƻƴǎΣ ƛŘŜƴǘƛŦȅƛƴƎ ŀǊŜŀǎ ǿƛǘƘ 
significant dependencies, impacts, risks, and opportunities. Winbond adopted a 
localized assessment approach based on two criteria: locational sensitivity and species 
sensitivity.

For locational sensitivity, Winbond conducted overlay analysis using the Ministry of the 
LƴǘŜǊƛƻǊΩǎ ¢Dh{ ƎŜƻǎǇŀǘƛŀƭ ŎƭƻǳŘ ǎŜǊǾƛŎŜǎ ŀƴŘ ǘƘŜ bŀǘƛƻƴŀƭ 9ŎƻƭƻƎƛŎŀƭ DǊŜŜƴ bŜǘǿƻǊƪ 
platform to understand the interaction between fab sites and surrounding ecosystems. 
Considering the global nature and biodiversity databases were still under development 
ŀƴŘ ǘƘŜ /ƻƳǇŀƴȅΩǎ ƻǇŜǊŀǘƛƻƴǎ ǿŜǊŜ ŎƻƴŎŜƴǘǊŀǘŜŘ ƛƴ ¢ŀƛǿŀƴΣ ²ƛƴōƻƴŘ ƛƴŎƻǊǇƻǊŀǘŜŘ 
official geospatial data, including legally designated ecological sensitive areas, 
conservation policy outcomes, and species hotspot data published by research 
institutions, to enhance the accuracy and diversity of the assessment.

Species sensitivity analysis was conducted using the Taiwan Biodiversity Network (TBN) 
and the Taiwan Biodiversity Information Access (TBIA) platform provided by the 
aƛƴƛǎǘǊȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΩǎ .ƛƻŘƛǾŜǊǎƛǘȅ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŀƭȅǎƛǎ ǿŀǎ 
performed within a 2-kilometer radius of each operational site. The assessment 
ŎƻǾŜǊŜŘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘǊŜŀǘŜƴŜŘ ǎǇŜŎƛŜǎ ƭƛǎǘŜŘ ƛƴ ¢ŀƛǿŀƴΩǎ wŜŘ [ƛǎǘ ŀƴŘ ǇǊƻǘŜŎǘŜŘ 
wildlife species announced under the Wildlife Conservation Act, with scoring and 
classification based on the higher conservation level.

Through these analyses, Winbond preliminarily identified the potential nature 
ŘŜǇŜƴŘŜƴŎƛŜǎ ŀƴŘ ƛƳǇŀŎǘǎ ƻŦ ŜŀŎƘ ǎƛǘŜΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ŘŜǘŜǊƳƛƴŜŘ ǘƘŜ ǇǊƛƻǊƛǘȅ ƻǊŘŜǊ 
for further evaluation based on nature sensitivity results, establishing a clear 
ŦƻǳƴŘŀǘƛƻƴ ŦƻǊ ǘƘŜ ǎǳōǎŜǉǳŜƴǘ ά9ǾŀƭǳŀǘŜέ ǇƘŀǎŜΦ

ı Locate ςIdent i fy  the re lat ionship between operat ional  s i tes or  assets and nature

Natural Sensitivity Assessment and Prioritization Guidelines

ÅNatural sensitivityis determined by two dimensions:regional sensitivityandspecies sensitivity. The scores from both dimensions are summed to calculate the 
overall natural sensitivity score.

ÅBased on the total score, evaluation priority is assigned as follows:

Å 9ς10 points: First priority

Å 7ς8 points: Second priority

Å 6 points: Third priority

Å 2ς5 points: Non-priority evaluation sites

ÅAccording to ecological experts, if one dimension scores particularly high (e.g., a full score of 5), but the total score is below 9, the item should still receive 
special attention due to its high sensitivity.

τThe Composition of Natural Sensitivityτ

Assessment Priority Order

Overlap between operational sites 
and nature-related protected areas

Records of threatened species sightings in nearby 
locations

20

Nature 
Sensitivity

Assessment 
Priority Order

Scoresof 9ς10 First Priority

Scores of 7ς8 Second Priority

Score of 6 Third Priority

Scores of 2ς5 Fourth Priority

Nature 
Sensitivity

Location Sensitivity
Ecological or Locally Valuable 
Location ςIdentify whether the site is 
situated within an area of significant 
ecological importance or local 
dependency/impact.

Species Sensitivity
Threatened Species Distribution 

Area ςVerify whether the location 

overlaps with habitats of protected, 
endangered, or key species.

Location Sensitivity
Nature 

Sensitivity

S
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e
c
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²ƛƴōƻƴŘΩǎLocat ion Sensi t iv i ty Assessment

The Kaohsiung plant is located within 

the National Green Network attention 

area, with a location score of 3 points.

Location Sensitivity Level Description

The Taichung Central Science Park 

factory is near Fazih River, which is 

designated by the Taichung City Water 

Resources Bureau as a sensitive area 

for groundwater recharge. The location 

score is 5 points.
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Operational Sites

²ƛƴōƻƴŘ ǊŜǾƛŜǿŜŘ ƪŜȅ ƎŜƻǎǇŀǘƛŀƭ ƭŀȅŜǊǎ ŀƭƛƎƴŜŘ ǿƛǘƘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ όŜΦƎΦΣ L¦/b tǊƻǘŜŎǘŜŘ !ǊŜŀǎ 5ŀǘŀōŀǎŜύ ŀƴŘ ¢ŀƛǿŀƴΩs conservation laws (National Park Act,Wildlife Conservation 
Act). A locally adapted, tiered sensitivity framework was applied.

Operational sites were assessed forlocation sensitivityusing spatial overlays and data verification. Scores were assigned based on proximity to ecologically sensitive zones to identify 
potential nature-related dependencies and impacts.

ÅCTSP Fab: Located near Fazi River, a groundwater recharge zone designated by Taichung Water Resources Bureau τScore: 5

ÅKaohsiung Fab : Within a National Green Network focus area τScore: 3

E c o l o g i c a l  G r e e n  N e t w o r k  C o n s e r v a t i o n  C o r r i d o r

G r o u n d w a t e r  R e c h a r g e  A r e a
S e n s i t i v e  Z o n e

National Green Network Focus Area

Legally Designated 
Ecologically 

Sensitive Area

Ecologically Sensitive 

Area 

Hotspot for Threatened 

Species 

Other Areas

5

Legally designated environmentally sensitive 

areas(such asnature reserves,nature conservation 

areas,wildlife protection areas,national 

parks,landslide and geological sensitive areas,natural 

hydrological conservation water protection areas, etc.)

4

Conservation axes and important stream 

corridors for migratory organisms in the 

National Land Ecological Program (focusing on 

Duliu Creek, etc.)

3

Focus areas within the National Ecological Green 

Network, including important bird habitats and 

critical habitats for threatened plant species 

listed in the Red List.

2

Other ecological zones associated with 

local communities, academic 

institutions, or conservation efforts.

1
Areas not falling within any of the 

above categories.
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Species Sensi t iv i ty  Hotspot  Ident i f icat ion
ςThe assessment confirms whether the area containsprotected, endangered, or key species, using data from theTaiwan Biodiversity Network (TBN)and theTaiwan Biodiversity 
Information Alliance (TBIA)systems. The analysis covers a2-kilometer radiusaround each operation site, checking for species listed in theTaiwan Red Listand those announced under 
the Wildlife Conservation Act, with the higher threat level taken when overlaps occur. Each site is then classified and scored based on its sensitivity level.

According to the results:

ÅCTSP Fabreceived a sensitivity score of5, due to the presence of theFormosan Leopard Cat.

ÅKaohsiung Fabalso scored5, associated with theGrass Owl, a critically endangered protected species.

22

Ŧ Biologically sensitive areas of Winbond's direct operation sitesñ

Category Level Scoring CTSP Fab Kaohsiung Fab

Taiwan Red 
List

ǉNational Critically Endangered ) NCR 5 0 0

ǉNational Endangered Mammal) NEM 4 2 0

ǉNational Vulnerable) NVU 3 8 5

ǉNational Near Threatened) NNT 3 6 5

ǉNational Least Concern) NLC 2 200 165

(Data Deficient )DD 1 4 2

ǉNot Evaluated) NE 1 2 2

Not Applicable 1 69 57

Sensitivity Score 4 3

Endangered Species Leopard Cat

Conservation 
Category

Critically Endangered 5 1 1

Precious and Rare 4 15 14

Other Species to be Conserved 3 3 2

Sensitivity Score 5 5

Endangered and Protected Wildlife Leopard Cat Grass Owl

Leopard Cat Grass Owl
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Winbond examines the status ofnatural sensitivitythrough assessments 
of location sensitivityandspecies sensitivity, using the priority ranking of natural 
sensitivity as a reference for its TNFD evaluation. Subsequent assessments will 
identifydependencies and impacts on natural capital, conduct acomprehensive 
evaluation of risks and opportunities, and develop appropriatedisclosure 
strategies.

Winbond operatesfive locations in Taiwan, including its corporate headquarters at 
the Central Taiwan Science Park (CTSP), theKaohsiung Fab, theZhubei Building, 
and offices inTaipeiandTainan. Among these, theHsinchu,Taipei, 
andTainansites primarily handle office-related functions such as administration 
and R&D support, while theCTSP Fab andKaohsiung Fab focus onwafer 
manufacturing and production operations.

For this TNFD evaluation, Winbond began with itsown operational sites, gradually 
expanding the scope to includeupstream and downstream segments of the value 
chain. To identify environmentally sensitive areas requiring special attention, 
the CTSP Fab andKaohsiung Fab were selected asprimary evaluation sitesdue to 
their manufacturing focus.

Following the assessment:

ÅTheCTSP Fabreceived anatural sensitivity score of 10, indicating strong potential 
for biodiversity conservation. The site is adjacent to theDadu Plateau 
Forests,farmlands, andFazih River.

ÅTheKaohsiung Fabscored8, and both sites were designated aspriority 
assessment locations.

Further analysis of surroundingland userevealed that these areasdo not directly 
or significantly impact habitats or species of concern.

Natural Sensitivity Recognitionς

The CTSP Fab  and Kaohsiung Fab focus onwafer manufacturing and production 

operationsas theprimary evaluation sites.

Ŧ Natural Sensitivity Assessment Ŧ

Kaohsiung FabCTSP Fab

23

Sensitivity Category CTSP Fab Kaohsiung Fab

Location Sensitivity 5 3

Location Sensitivity Items

Groundwater Recharge Area 
and Dadu Mountain 
Conservation Axis within 
National Land Ecological 
Network Focus Area

National Land Ecological 
Network Focus Area

Species Sensitivity Score 5 5

Endangered Protected Wildlife 
Species

Leopard Cat Grass Owl

Natural Sensitivity Score 10 8
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ׅEvaluate ςIdent i fy  and analyze the organ izat ion 's  dependence on and impact  on nature

TheEvaluate (E)phase focuses on identifying the organization'sdependence on natural capital and ecosystem services, as well as the impacts of its operational activities on nature. To 
comprehensively assess the dependence and impact of various types of sites on nature, the working group adopted theLEAP methodologyrecommended byTNFD, while also 
incorporating anEvaluate analysis processtailored to current operational conditions.

Thepriority assessment sitesidentified during theLocatephase were analyzed and evaluated based on theirindustry, sector, business processes, or operational characteristics, in 
conjunction with the site'snatural capital,ecosystem services, andimpact driversresulting from operational activities.

Winbond applies abroad definition of nature-related issues, includingŎƭƛƳŀǘŜΣ ŀƴŘ ƛƴƛǘƛŀǘŜǎ ƛǘǎ ŀƴŀƭȅǎƛǎ ǳǎƛƴƎ ¢bC5Ωǎ ŎŀǘŜƎƻǊƛes ofnature dependencies and impacts. The company 
organizedworkshopsto engage various internal departments ineducational training, usingbrainstorming sessionsto gather collective work experience and insights, and to explore 
potential nature-related dependencies and impact issues that the enterprise may face.

The five major driving factors for companies to respond to natural changes are usually 
defined as: climate change, land use change, resource use, pollution, and invasive species. 
These factors are interrelated and jointly affect the operations of enterprises and natural 
ecosystems. These driving factors help companies assess risks, formulate strategies, and 
move towards more sustainable business models. The focus of the evaluation stage is on 
identifying dependence on natural capital and ecosystem services, as well as the impact of 
their operations on nature.

τFive driving factors for enterprises to respond to natural changesτ

Climate 
Change

Land use 
change

Resource 
Use

Pollution
Invasive 
species

24

Assess the risks, opportunities, and significance associated with the 
ecosystems and natural impacts that the organization heavily relies on 

under defined conditions.

Identify the significance of the ecosystems and natural impacts the 
organization depends on through surveys, working groups, or external expert 

assistance.

Based on the natural dependencies and impacts identified in the Locate 
phase, the natural state, ecosystem services, and impact drivers related 

to the site

τProcess for Identifying and Analyzing the Organization's 
Dependence on and Impact on Natureτ

Priority Evaluation Order for Introducing Locate Sites

"Drivers of Organizational Impact on Nature: Environmental Assets and 
Ecosystem Services at Operational Sites"
"Environmental and Ecological Drivers of Organizational Sites' Impact on 
Nature"
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2025 6 

2 

Winbond's Dependence on Ecosystem Services and Its Impact on Changes in Natural Condition

The natural impact of a company refers to changes in the state of nature caused by its business operations, which in turn affectǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΩǎ ŀōƛƭƛǘȅ ǘƻ ǎǳǇǇƻǊǘ ǎƻŎƛŜǘŀƭ ƻǊ 
economic activities. In assessing its environmental impact, Winbond evaluated the extent of its influence on nature. Based onthe sites identified during the Locate phase, the Company 
further analyzed its dependence on natural capital and ecosystem services in relation to the nature of its industry, departmental functions, and operational activities.

By referencing the ENCORE tool, Winbond screened nature-related dependencies and impact drivers associated with its operations, ultimately identifying ten dependency factors and 
eight impact factors as the foundation for evaluating its interrelationship with nature.

Winbond primarily relied on ecosystem services such aswater resources,climate regulation services, andsupporting services. The assessment of environmental impact categories at its 
fabs revealed higher relevance in issues such aswaste,greenhouse gas emissions,air pollutant emissions, anduse of freshwaterand marine resources, along with the associated 
impacts from resource use and greenhouse gas emissions. These identified issues were further addressed through strategic management and mitigation measures, which were 
elaborated in the chapters on targets and indicators, andclimate and nature strategies.

25
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Category Dependency factor Dependency Explanation

Provisioning 
services Water Supply (Abiotic)

ÅWater resources are critical to manufacturing demands and are a core element in ensuring wafer production. During drought periods, 
water shortages may necessitate the use of more costly alternative water sources or a reduction in production, thereby increasing 
operating expenses or decreasing revenueτconstituting a physical risk with negative financial impact.

Å In terms of environmental safety, water is used in large quantities only during emergency response situations, such as for cooling, 
firefighting, or pollutant dilution. These water sources come from independent firefighting water supplies regulated by fire safety laws and 
are not part of routine daily water usage.

Regulating & 
Maintenance

Storm Mitigation
ÅStorms can lead to equipment damage, construction safety risks, and work stoppages, while storm mitigation services can reduce 

these impacts.

Global Climate 
Regulation 

ÅWinbond relied on global climate regulation services to ensure stable electricity and water resources. If climate regulation failed, 
the probability of extreme weather increased, which might affect the stability of power equipment, cause water shortages or 
deterioration in water quality, leading to production interruptions or disruptions, and increase operating costs.

Rainfall pattern 
regulation services

Å If rainfall was unstable, reservoir storage was insufficient, or groundwater levels declined, during periods of drought and water 
shortages, the need to find more expensive alternative water sources or reduce production might arise. This would increase 
operating costs or reduce revenue, constituting a physical risk with negative financial impacts.

Local climate regulation 
services

ÅClimate change-induced high temperatures increased the company's electricity and water demands. Prolonged heat might cause 
droughts and wildfires, affecting employees' work efficiency and health. Abnormal temperature rises or drastic temperature 
changes would increase equipment failures, electrical loads, firefighting pressure, and employee health risks.

Air filtration service
ÅWhen air quality deteriorated, the frequency of replacing cleanroom consumables increased, leading to higher costs and 

negatively impacting employee health. The Winbond plant had an efficient filtration and HVA control system. Surrounding green
spaces, trees, and wetlands provided preliminary filtration to reduce the load before air entered the plant area.

Solid Waste 
Remediation Services

ÅDuring the manufacturing process, various types of solid waste (such as chemical containers, electronic components, expired or 
damaged manufacturing materials, etc.) were generated. The residuals after treatment relied on the ecosystem to convert them 
into low-risk substances, thereby mitigating the impact on the environment.

Water purification 
services

ÅWater quality played an important role in the semiconductor manufacturing industry. If water quality deteriorated due to a lack 
of water during dry seasons, eutrophication of reservoirs, or high concentrations of particles in the water, it would increase the 
burden on water resource treatment. Winbond produced wastewater during the manufacturing process and therefore relied 
heavily on natural water purification services.

Regulating & 
Maintenance 
Services

Disease Control 
Services

ÅEmployees might be absent due to factors such as epidemics or the spread of pandemics, making labor management difficult.

Atmospheric and 
ecosystem dilution

ÅWinbond produced greenhouse gases and harmful gases during the manufacturing process. After mitigation, it relied on the 
atmosphere and ecosystems for dilution.

Ŧ Lis t  o f   Dependency Factorτ
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Pollution/
Pollution
Removal

Non -GHG Air
Pollutants

ÅWinbond emits PM2.5 and volatile organic compounds (VOCs) during energy use, vehicle 
operations, and semiconductor manufacturing processes. These pollutants have potential 
impacts on the environment, air quality, and human health, and can also affect plant growth.

ÅWinbond collects emissions through sealed pipelines and treats 
them using a thermal oxidizer (TO). After meeting regulatory 
emission standards, the treated gases are released into the 
atmosphere.

Generation and 
Disposal of Solid 
Waste

ÅWinbond generates various types of solid waste during its production processes, such as 
chemical containers, electronic components, and disposable materials, which may impact the 
environment. The company's operations also produce large amounts of commercial and general 
waste, requiring the selection of qualified waste disposal vendors to properly manage the waste 
and reduce negative environmental impacts.

ÅWinbond selects qualified waste disposal vendors to properly 
manage waste and reduce negative environmental impacts. 
The company also implements a waste management system 
that complies with legal requirements.

Toxic pollutants 
discharged into 
water and soi

ÅWinbond's manufacturing processes generate toxic pollutants such as heavy metals. If 
discharged without treatment, they would severely impact the environment.

Å Process pollutants are collected according to their 
characteristics and treated either in-house or by qualified 
external vendors to ensure they do not impact aquatic or 
terrestrial ecosystems.

Resource 
Usage/Suppl
ement

Other non - living 

resource extraction

ÅWafer fabrication requires various mineral resources such as silicon, metals (copper, aluminum, 
nickel), and rare earth elements. The extraction of these resources may impact ecosystems, 
including deforestation, loss of biodiversity, water pollution, and soil degradation.

Å Reduce the use of raw materials.

Resource 
Usage/Supplement

ÅWinbond's manufacturing processes require substantial water resources, especially in the 
ultrapure water process, which involves large-scale extraction of surface or groundwater. This 
can significantly impact the environment. Water is an essential ecosystem service that Winbond 
depends on, but the semiconductor industry's extensive water use may lead to competition with 
nearby communities or businesses and cause ecosystem damage.

Å Use and recycle water resources to ensure water sustainability. 
By establishing a water recycling system, the impact on the 
natural environment can be reduced.

Category Impact Factor Description of Potential Impacts Response Measures

Climate 
change

GHG Emissions

Å Semiconductor manufacturing is highly energy-intensive. Winbond must meet power demands 
to support manufacturing, wastewater treatment, and water supply facilities. Greenhouse gas 
emissions exacerbate global warming, increasing the risk of extreme weather events. Currently, 
most electricity comes from non-green energy sources, resulting in higher emissions.

Å Semiconductor manufacturing is highly energy-intensive. 
Winbond must meet electricity demands to support 
manufacturing, wastewater treatment, and water supply 
facilities. Greenhouse gas emissions exacerbate global 
warming, increasing the risk of extreme weather events. 
Currently, most electricity comes from non-green energy 
sources, resulting in higher emissions.

Land/Water/
Ocean Use

Freshwater
Ecosystem Use

Å During its manufacturing process, Winbond generates pollutive wastewater containing dyes, 
which has a significant impact on the ecological functions of rivers.

ÅWinbond's wastewater is first treated internally at the plant, 
then transferred to the science park's sewage treatment 
facility for final processing. It is discharged only after meeting 
emission standards, at which point its impact on freshwater 
and marine ecosystems is minimal.

Marine Ecosystem
Use

Å During its manufacturing process, Winbond generates pollutive wastewater containing dyes, 
which has a significant impact on the ecological functions of rivers.

τ Lis t  o f  Impact  Factorτ
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¢ƘŜ ŦƻŎǳǎ ƻŦ ²ƛƴōƻƴŘΩǎ !ǎǎŜǎǎ ǇƘŀǎŜ ǿŀǎ ǘƻ ŀƭƛƎƴ ǿƛǘƘ ǘƘŜ 9ǾŀƭǳŀǘŜ ǇƘŀǎŜ ōȅ ǊŜǾƛŜǿƛƴƎ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ŘŜǇŜƴŘŜƴŎƛŜǎ ŀƴŘ ƛƳǇacts on nature. This process identified and selected potential nature-
related future development scenarios that the organization may face.

Under each scenario, Winbond evaluated the risks, opportunities, and materiality associated with ecosystem services on which the organization was highly dependent, as well as its impacts on nature. 
These assessments informed the prioritization of corresponding actions.

Risk considerations included degradation of ecosystem services the organization relied on, worsening impacts on nature, and challenges in operational adjustments under future scenarios.Opportunity 
considerations included reducing ecosystem dependency, minimizing impacts on nature, and enhancing nature-related growth potential.

Ultimately, the organization assessed the overall implicationsτboth positive and negativeτof these impacts on its operations.
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ğAssess ςNature-re lated Risk and Oppor tun i ty  Ident i f icat ion Process

1 Collected

Compiled a list of nature-

related risks and 

opportunities

Collected a list of relevant risks and opportunities based on the results 

of the Evaluate step and both internal and external information.

2 Identification

Held a TNFD workshop

Each department assessed nature-related risks and opportunities arising 

from the business's dependency and impact on nature, and evaluated the 

potential effects of these factors on the company and its operations 

across the upstream and downstream value chain.

Summary Identification 

Results

The working group consolidated nature-related risk and opportunity 

factors associated with each department's business operations.

3 Recognition
Nature-related risks 

and opportunities

Identified nature-related risks and opportunities based on industry 

characteristics and operational conditions.

Established corresponding indicators by analyzing the convergence of 

dependencies and impacts across operational activities.Conducted 

pathway analysis of dependencies and impacts to derive relevant risk and 

opportunity factors.

Assessed the financial implications and formulated response 

strategies.Implemented ongoing risk mitigation measures and actively 

captured opportunities.

Phase Process Work item Description

Risk

Physical 
Risk

Transition 
Risk

Immediate

Long-
term

Policy

Responsibility

Market

Reputation

Technology

Opportunities

Resource 
Efficiency

Products and 
Services

Maket

Capital Flow 
and Finance

Ecosystem 
Protection, 
Restoration, and 
Regeneration

Reputation Capital

Sustainable 
Use of 
Natural 
Resources

Systemic Risk
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Natural Risk and Opportunity Analysis

Based on the TNFD guidelines for nature-related risks and opportunities, Winbond has considered industry characteristics and operational conditions to identify its own nature-related risks and 

ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƘǊƻǳƎƘ ǘƘŜ ά¢bC5 ²ƻǊƪǎƘƻǇΦέ ¦Ǉƻƴ ŜǾŀƭǳŀǘƛƻƴΣ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦrenewable energyandrecycled wateremerged as the current major challenges. To reduce dependence on natural 

resources, the company continues to improve the efficiency of energy and water usage, and expands itsprocurement of renewable energyandusage ratio of recycled water.

The nature-related risks assessed at this stage are mainly categorized intophysical risksandtransition risks. In terms of risks, the scope includes:

ÅPhysical riskssuch as climate change-induced disasters, degradation of ecosystem services, and deterioration of air filtration services;

ÅTransition risksinvolving changes in policies, markets, technologies, and reputation;

ÅLiability risksincluding compensation issues caused by environmental pollution.

On the opportunity side, the focus is on enhancing business performance through:

ÅImproved resource efficiency,

ÅExpansion into new markets,

ÅDevelopment of green products and services,

ÅOptimization of capital flows and financing,

ÅStrengthening reputational capital and sustainable use of natural resources.

Strategies for ecosystem protection, restoration, and regeneration are also explored.

Winbond monitors the status of nature-related dependencies and impacts by setting corresponding indicators based on operational activities. Through dependency and impact pathway analysis, the 

company identifies related risks and opportunities, evaluates their financial implications, and formulates response strategies. It continues to implement risk mitigation measures and seize opportunities, 

ensuring that while pursuing operational profitability, it also addresses environmental impacts to effectively respond to nature-related risks.

29

2024 Winbond Climate
and Nature Report

Preface
Climate and Nature 
Governance

Climate and Nature Risk 
Management

Climate and 
Nature Strategy 

Metrics and 
Targets

Appendix



Item
Nature -

related Risks
Risk Issues and Descriptions Impacts Dependencies Countermeasures

Physical 

Risks

Climate change 

causes extreme 

weather

The impact on semiconductor 

manufacturing operations has resulted 

in decreased production efficiency, 

compromised product quality, 

disrupted capacity, increased 

operational costs (such as rising utility 

expenses), and higher insurance 

premiums.

Å GHG emissions
Å Climate 

regulation

Å Installed on -site exhaust treatment systems to reduce greenhouse gas emissions.

Å Advanced processes and packaging enable smaller product sizes.

Å Promoted domestic afforestation and conservation efforts.

Å Implemented drainage, flood control, and water recycling to boost climate resilience.

Å Enhanced energy efficiency via ISO 50001 and AI -driven HVAC systems.

Å Invested in renewable energy generation infrastructure.

Water supply 

shortage

The industry's high dependency on 

water, combined with aggressive

facility expansion and insufficient 

rainfall, may result in supply shortages 

or competition with agricultural and 

domestic water needs

ÅWater use

ÅRainfall Pattern 

Regulation 

Service

ÅWater Supply 

Service

ÅBoosted water recycling to reduce freshwater use, adopting ISO 46001 and ISO 14046 standards.

ÅEstablished backup water truck systems for drought resilience.

Å Installed flood control measures to handle heavy rainfall.

Å Integrated drainage and water -saving systems into facility design to enhance climate resilience.

Impact of 

ambient air 

composition on 

facilities

The deterioration of air filtration 

services, coupled with declining air 

quality, has led to an increased demand 

for advanced cleanroom filtration 

systems and raised concerns regarding 

employee health and workplace safety.

Å GHG emissions

Ånon-greenhouse 

gas emissions

ÅAir Filtration 

Services

ÅInstalled on-site exhaust treatment systems for hazardous gases to meet environmental standards. 

Subsidized regular employee health checkups. Controlled carbon emissions and improved process 

technologies.

Environmental 

impacts of 

renewable 

energy supply

The development and operation of 

renewable energy facilities may impact 

native species habitats or cause 

ecological disruption

Å Marine 
Ecosystem

Å Terrestrial 
Ecosystem

Å Non-Greenhouse 
Gas Emissions

ÅLocal Climate 

Regulation 

Services

Å Planned internal net-zero roadmap for 2050, with a commitment to 50% renewable electricity 
(RE50) at Winbond Taiwan sites by 2030.

Å Invested in renewable energy projects.
Å Purchased voluntary carbon credits.

ŁNature-re lated r isksτ
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Item
Nature -
related 
Risks

Risk Issues and 
Descriptions

Impacts Dependencies Countermeasures

Physical 

Risks

Increasing 

Customer/Inv

estor 

Awareness of 

Nature-

Related Issues

Deepening Public Perception of 

High Pollution in the High-Tech 

Industry

Å Greenhouse Gas 
Emissions

Å Generation and 
Disposal of Solid 
Waste

Å Water Usage

Å Local Climate 

Regulation 

Services

Å Water Supply

Å Water Quality

Å Actively participate in climate initiatives (SBTi)anddomestic and international evaluations(such 
as DJBIC, CDP, MSCI, TCSA, and sustainability award selections) tostrengthen external credibility.

Å Invest in ecosystem protection and restoration actions, promote domestic afforestation and 
conservation programs such as the30-year tree planting carbon reduction plan, and assist in the 
ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ ¢ŀƛǿŀƴΩǎ ŜŎƻǎȅǎǘŜƳǎΦ

Å Protect endangered wild plants and native Taiwanese plant speciesto maintainbiodiversity and 
ecological health.

Å Implement 100% responsible sourcing, usingconflict-free minerals.

Shift towards 

low natural 

impact 

technology/op

erations 

direction.

Domestic and international 

markets prefer environmentally 

friendly products and services.

Å Greenhouse gas 

emissions

Å Non-

greenhouse gas 

emissions

Å Local climate 

regulation 

services.

Å Develop products with the core goal of reducing environmental impact (such as low-carbon 

materials, energy-saving and low-power consumption, small packaging, and low pin count), and 

strive to work with customers to achieve energy-saving and low-carbon end products. Continue 

to invest in renewable energy development and continue to ally and communicate with green 

industry suppliers.

In response to 

relevant 

regulatory 

amendments 

and potential 

fees.

If the factory park does not 

properly handle pollutants, it 

will be at risk of being sued by 

regulations.

Å Greenhouse gas 

emissions

Å Generation and 

disposal of solid 

waste

Å Solid waste 

remediation 

services.

Winbond successfully verified its water footprint through ISO 14046 certification and implemented 

the ISO 46001 water efficiency management system. The company established systems for the 

recycling of wastewater from scrubbers, cooling towers, process waste liquids, and process water. 

Additionally, Winbond adopted measures for waste reduction, classification, and recycling
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Item Natural opportunity
Opportunity Issues and 

Descriptions
Impacts Dependencies Countermeasures

Business 

Performance

Business Performance -
Resource Efficiency
Improve Production 
Operation Efficiency

By optimizing resource 

utilization efficiency, we 

reduced costs and improved 

efficiency

ÅGreenhouse Gas 

Emissions

ÅLocal climate 

regulation 

services

Å Implement the SEMI-E18 standardto enhance information security and operational 
stability in production operations.

Å Promote intelligent manufacturing applicationsthrough industrial AI technology to 
establish a smart factory with high-efficiency production and quality control.

Business Performance -
Products and Services
Develop products and 
services that have a 
positive impact on 
nature, in line with the 
preferences of 
environmentally friendly 
consumers

Consumers are gradually 

willing to increase their 

consumption of green 

products and services. 

Organizations can attract 

these consumers' 

preferences by establishing 

environmentally friendly 

brand awareness

ÅGreenhouse Gas 

Emissions

ÅNon-Greenhouse 

Gas Emissions 

Generation and 

Emission of Solid 

Waste

Å Generation and 
discharge of 
solid waste

Å Research and development offlash memory,secure flash memory,niche memory, 
andmobile memoryas green products.

Å Develop using key technologies focused onhigh efficiency,small size,low power 
consumption,high quality, andsafety.

Å Continuously enhance design precision andminiaturize manufacturing processes.
Å Promoteproduct carbon footprint auditsandcarbon reduction strategiesto optimize 

both processesand theproduct life cycle.

ŁNature-re lated Oppor tun i t ies τ
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Item Natural opportunity
Opportunity Issues and 

Descriptions
Impacts Dependencies Countermeasures

Sustainability 

Performance

Sustainable Performance -
Sustainable Use of Natural 
Resources
ω wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ 
Transition

Install Renewable Energy Generation 

Devices to Reduce Carbon Emissions 

and Their Impact on Nature

ÅMarine Ecosystem 

Terrestrial 

Ecosystem Non-

Greenhouse Gas 

Emissions

ÅLocal Climate 

Regulation 

Services

Å Planned an internal action plan for achieving net-zero emissions by 2050.
Å Committed to using 50% renewable energy (RE50) in Winbond's Taiwan production fabs by 

2030.
Å Invested in renewable energy projects.
Å Purchased voluntary carbon credits.

Sustainable Performance -
Ecosystem Protection, 
Restoration, and 
Regeneration 
ω {ǳǇǇƻǊǘƛƴƎ bŀǘǳǊŜ-Based 
Solutions

Support Nature-Based Solutions, 

Generating Multiple Benefits Such as 

Improved Soil Health and Carbon 

Sequestration

ÅAtmospheric and 

Ecosystem 

Dilution

Å Air Filtration 

Services

Å Other Non-

Biological 

Resource 

Extraction

Å Invest in ecosystem protection and restoration actions, promote domestic afforestation and conservation 

programs such as the 30-year tree planting carbon reduction plan, and assist in the conservation of our 

country's ecosystems.

Å Protect endangered wild plants and Taiwan's native plants, maintain biodiversity and ecological health

33

Sustainable Performance -
Sustainable Use of Natural 
Resources 
ω LƳǇǊƻǾŜ ²ŀǘŜǊ wŜǎƻǳǊŎŜ ¦ǎŜ 
Efficiency, Reduce Operating 
Costs

Improve Water Resource Use 

Efficiency, Reduce Operating Costs ÅWater Usage

ÅRainfall Pattern 

Regulation 

Services

ÅWater Supply 

Services

ÅImprove water recovery efficiency, reduce the demand for water extraction, and introduce ISO 

46001 Water Efficiency Management System and ISO 14046 Water Footprint Verification.

ÅEstablish a backup mechanism for water trucks to increase resilience to droughts.

ÅImplement flood prevention measures to increase resilience to floods.

ÅIncorporate drainage, flood prevention, and water -saving recovery facilities into plant design to 

enhance climate resilience.
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Winbond adopted the AR3T Action Framework to mitigate its impact on biodiversity and incorporated the TNFD (Taskforce on Nature-related Financial Disclosures) framework into its 
ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǎǘǊŀǘŜƎȅΦ ¢ƘǊƻǳƎƘ ǘƘŜ ŦƻǳǊ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ά!ǾƻƛŘΣέ άwŜŘǳŎŜΣέ άwŜǎǘƻǊŜΣέ ŀƴŘ άwŜƎŜƴŜǊŀǘŜΣέ ǘƘŜ /ƻƳǇŀƴȅ ǎȅǎǘŜƳŀǘƛcally managed interactions between business operations and the 
natural environment, aiming to comprehensively assess financial impacts and promote sustainable operations.

wŜƭŜǾŀƴǘ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ƳŜŀǎǳǊŜǎ ǿŜǊŜ ŜƭŀōƻǊŀǘŜŘ ƛƴ ǘƘŜ ŎƘŀǇǘŜǊǎ ά/ƭƛƳŀǘŜ ŀƴŘ bŀǘǳǊŜ {ǘǊŀǘŜƎȅέ ŀƴŘ ά¢ŀǊƎŜǘǎ ŀƴŘ LƴŘƛŎŀǘƻǊǎΣέ highlighting corresponding strategic management and actions.

Rׅesponded to  nature conservat ion wi th  pract ical  act ions

aƛǘƛƎŀǘŜŘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƛƳǇŀŎǘ ƻƴ ōƛƻŘƛǾŜǊǎƛǘȅ ǘƘǊƻǳƎƘ ǘƘŜ !wо¢ !Ŏǘƛƻƴ CǊŀƳŜǿƻǊƪΦ

&

Restore & Regenerate

Restored natural 

conditions.

Reduce

Minimized impacts on nature 

when avoidance was not 

feasible.

Avoid

Completely avoided impacts on nature.

Transform

Facilitated systemic change.

34

T
Å Integrated the concept of environmental education 

into the daily work of every employee.

R&R

Å Nature-based solutions
Å Conducted tree planting and afforestation with 

site-appropriate species
Å Implemented conservation and breeding 

programs for native species

A

Å Prioritized symbiosis with the surrounding 
environment during new fab construction

Å Strengthened fab resilience and implemented 
preventive measures

Å Complied with relevant environmental regulations 
and standards

Å Practiced supply chain management

R

Å Energy and carbon emissions 
management

Å Water resource management
Å Waste management
Å Product and process optimization
Å Circular economy practices
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Green Products

¸ LPDDR4/4X achieves a 90% reduction in standby 
power consumption over standard DDR4 due to 
its reduced operating voltages of 1.1V/0.6V.

¸ The world's first NOR Flash to support a working 
voltage of 1.2V was developed, which saves 50% 
in power consumption compared to 1.8V NOR 
Flash.

¸ Products manufactured with renewable energy 
have begun shipping, resulting in approximately 
60% fewer carbon emissions compared to those 
made with conventional energy sources.

¸ A smaller size was achieved by advancing 
manufacturing processes and evolving packaging 
technology.

Green 
Investment and 

Financing 

¸ Investment of NT$955 million in renewable energy 
investment plan

¸ Cumulatively obtained 13,500tCO2e of 
international voluntary carbon credits

¸ Signed a NT$20 billion Sustainability-Linked Loan

¸ Established Internal Voluntary Carbon Credit 
Investment Standards in 2024

¸ Suppliers directly related toScope 3 emissions achieved a
100% response rate to energyresource usage surveys

¸ 100% of OSAT suppliers haveestablished production capacity
for renewable energy-basedproducts

¸ Digital management of supplychain communicationSupply 
chain ecosystem co-learningactivities totaled 38,646 hours

¸ 100% response rate achieved from OSAT suppliers to the 
electronic carbon data exchange

¸ The Kaohsiung Fab was certified with ISO 50001 Energy 
Management System in 2024

¸ Generated 27 MW from offshore floating solar power plants 
and 9.24 MW from onshore wind power plants in 2024

¸ Winbond (Taiwan) consumed 43.96 million kWh of 
renewable energy in 2024, representing 5.9% of its total 
energy consumption.

¸ Cumulative electricity savings of 482.3 MWh from 2019 to 
2024

¸ Received an A- rating in the Climate Change evaluation in 
2024

¸ The afforestation plan coveredan accumulatedarea of
nearly25hectares

V Theplanaimedto plantover40,000trees.

V The"WinbondBiodiversityCommitment"wasdeclared.

¸ Ecologicalrestorationof the PurpleCrowButterfly.

V Habitatprotectionof Swinhoe'sfrog.

V Collectionandcultivationof Camelliaspeciesplants.

V Protection of the endangered wild plant Spiranthes
sinensis.

Energy and 
Greenhouse Gas 

Management

Green and 
Sustainable 

Supply Chain

¸ 81.9% Water Recycling Rate in 2024

¸ Received a B rating in the CDP water security 
evaluation in 2024

¸ Both the Taichung Fab and Kaohsiung Fab 
have successfully implemented and 
obtained certification for ISO 46001

Water Resource 
Management

3. Climate and Nature Strategy 

Strategy

Biodivesity
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3ׅ.1 Green Products

Winbondprovidesglobalcustomerswith comprehensive
specialtyMemory solutions. Coreproducts includeCode
StorageFlashMemory, TrustME®SecureFlashMemory,
SpecialtyDRAM,andMobile DRAM,makingWinbondthe
only Taiwanese manufacturer with proprietary
technologies in both Flash and DRAM. Winbond
leveragesthe synergiesgeneratedby its product
portfolio and adopts a green product designphilosophy
to meet diversecustomerneeds. Thisenablescustomers
to combine their expertise with Winbond's innovative
green products for applications in hand-held devices,
consumer electronics, computer peripherals, artificial
intelligence, automotive, and industrial electronics
markets. To achieve environmental friendliness and
sustainablegrowth while providing customerswith high
quality and innovative products and services,Winbond
continuously invests in research and development,
technology, and talent. Winbond is committed to
developing innovative products and technologies and
remainsfocusedon the following issues:

1.Developmentof greenproductsin Flashmemory,Secure
Flashmemory,SpecialtyDRAM,andMobileDRAM

2.Development and production processes of green
products, along with achievementsin carbon reduction
andenergysaving

3.Key technology development focusing on high
performance,small size, low energy consumption,high
quality,andsecurity

4.Refinementin designandprocessminiaturization
5. Innovationandintellectualpropertymanagement
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CׅodeStorageFlashMemory

Winbond is a leadingmanufacturerof flashmemory,continuouslystriving to reduce
the carbonfootprint and power consumptionof its products. For example,with the
evolution of the processto the new generation of 45nm products, the area of a
single die has been significantly reduced. In addition, the new generation of
products also supports smaller packaging types, greatly reducing the carbon
footprint of Flash products during wafer manufacturing and packagingstages.
Takingthe 128Mb NORFlashin the new generation45nm PWseriesas an example,
its singledie area is reducedto 50% of the 58nm product of the samecapacity,and
it can support smallerUSONpackaging. Ultimately, the carbon footprint is reduced
by 18% comparedto the 58nm FW series. Basedon the salesvolume of the new
generation Serial NORFlash in 2024, it saved 5.6 tCO2e compared to the 58nm
products.

Additionally, in terms of power consumptionand extending battery life, Winbond
developednew processesand circuit architectures. It introduced the world's first
NORFlashsupportingan operatingvoltageof 1.2V. Whenpairedwith SoCsdesigned
with advancedprocessesfor low voltage, it achieved high-performance reading
while significantly reducing power consumption, thus meeting the goals of high
efficiencyand energysavings.

Note Basedon the emissionfactor of 0.474kg CO2e/kWh announcedby the Ministry of EconomicAffairs in 2024, and the data publishedby the

Forestryand Nature ConservationAgency,Ministry of Agricultureand the TaipeiCity GovernmentLandAdministrationBureau: 25.93 hectares,

carbonsequestrationfactor of 14.9 metric tonsof CO2e/hectare/year,DaanPark'sannualabsorptionof 386metric tonsof CO2e wascalculated

Cׅustomized Memory Solution(CMS)

Winbond launched the 100 BGALPDDR4/ 4x solution with high performance and low power
consumptionadvantages. Its data transfer rate reached 4,267 Mbps, significantly improving
data transfer speedcomparedto DDR4 3200Mbps, resultingin superiorperformance. In terms
of power consumption,LPDDR4/ 4x voltage was 1.1/ 0.6V, greatly reducing power usage. To
meet the low power consumptionneedsof emergingmobile and smart devices,this series'low
power consumptioncharacteristicseffectivelyextendedbattery life.
The solution adopted a smaller 100BGApackage,reducing its size by 50% compared to the
standard 200BGApackage. The reduction in packagesize also meant that carbon emissions
related to packagingcould be reduced by 50%. The 100BGA packagewas fully downward
compatible with existing 200BGA single die package(SDP). By adjusting the PCBAlayout,
customerscould directly adopt this advancedmemory packagingsolution without large-scale
rework, thereby reducing resource consumption. Additionally, to meet the low power
consumption needs of emerging consumer trends such as wearable and smart devices,
Winbond launched the 1.2V HYPERRAM,which saved 33% power consumptioncompared to
the original 1.8V HYPERRAM. Combinedwith high transfer rates, it provided customerswith
competitiveand long-lastingbattery life designsolutionsfor smart wearables.
In 2024, Winbond focusedon the developmentof DDR4 niche memory and launchedthe first
20nm DDR4 product. Comparedto DDR3, DDR4 offered higher bandwidth and lower power
consumption, providing better performance and efficiency. It was widely used in high-end
industrial computers and industrial control devices,high-specification television and audio-
visual equipment, and enterprise-grade network equipment. Additionally, through the
evolution of process technology nodes, the ǇǊƻŘǳŎǘΨǎcarbon emissionswere reduced. The
next-generation16nm DDR4 product is expectedto be launchedin 2025.
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Wׅinbond Green Product Manufacturing: Utilizing Renewable Energy for Product Manufacturing Demonstrates Commitment to Sustainable Development

Winbond foresees the market trends of new generation products and continuously invests resourcesin pursuing green semiconductordesign, energy-saving and carbon-reducing
productiontechnologies,greenenergyproduction,and sustainableinnovationof products,aimingto enhancethe competitiveadvantageof greenproductswhile providingcustomerswith
high-quality productsandservicesupport.

Winbond actively promoted product innovation by reducing hazardoussubstancesand carbon emissionsin the manufacturingprocess,shortening production cycles,and lowering
manufacturingcosts. This approachhelped develop smaller, more energy-efficient, and environmentally friendly products with low carbon emissions,while reducing the materials,
electricity,carbonemissions,and power consumptionof end devicesduringuse,further
reducingthe carbonemissionsof productionelectricity.
To further reducethe environmentalimpact of productionand manufacturing,Winbondbeganusingrenewableenergyfor product manufacturingin 2024and extendedit to downstream
packagingand testing plants. Greenproductsmanufacturedwith renewableenergyrepresentedthe productionand manufacturingat Winbondfabs,outsourcedpackagingplants,testing,
and other processes,all powered by renewableenergy, indicated by the 13th digit "G" in the product part number. Additionally, to effectively monitor carbon emissionactivities and
achieveefficient real-time management,Winbond developedan advancedcarbonaccountingsystem. ThissystemaggregatedScope1 direct "indirect" greenhousegas(GHG)emissions,
integratingcarbonemissioninformation from manufacturingproductionandoutsourcedpackagingand testing.
Winbond'sproductsmanufacturedwith renewableenergybeganmassshipmentsto key ESG-focusedcustomersin December2024, markinga significantmilestone in aligningwith ESG
market trends and meeting the growingdemandfor greenenergy-savingproducts. Theseproductsmanufacturedwith renewableenergyhad approximately60% lower carbonemissions
compared to those produced with conventional energy. As a leading supplier of green semiconductormemory, this move further demonstrated our commitment to sustainable
development,aimingto achievenet-zeroemissionsby 2050.
We believe that the future of the planet is closelyrelated to the sustainabledevelopmentof enterprises. Therefore,ensuringinnovation and environmentalresponsibilityis crucial for
drivingcorporatedevelopment. With the launchof productsmanufacturedwith renewableenergy,Winbondhasestablishedan important milestonein its sustainabilityjourney.
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Eׅstablishing a Carbon Accounting System to Create a Green 
Future and Achieve Net Zero Emissions To overcomethesechallenges,Winbondextendedthe conceptof accountingsystemsto carbondata tracking,

developing an automated and standardizedcarbon accountingsystem that realized the automation and
standardizationof carbonemissiondatacollectionandprovidedin-depth analysis.

EstablishingWinbond'sCarbonAccountingSystem: LeadingGreenTransformation
Winbond's carbon accounting system aimed to comprehensivelytrack and manage corporate carbon
emissions,coveringScope1, Scope2, and Scope3 emissionsources,and provideddata analysisand emission
reductionstrategyrecommendations. Thesystemhad the following features:
Å Integration with existingsystemsto create a unified data platform: Thesystemintegrated the company's

existing accounting systems, combining carbon emission data with financial data, facilitating
comprehensiveanalysisfor the company.

Å Automated data collection to improve efficiency: The automated data collection function could reduce
manualinput workload,improvingdataaccuracyandefficiency.

Thecarbonaccountingsystemwasdividedinto three major sections:

Facingthe increasinglyseverechallengesof climatechange,countriesaround
the world activelypromoted carbonreductionpolicies,and enterprisesfaced
multiple pressuresfrom international
regulationsand internal and external demands. AchievingάbŜǘZero Carbon
Emissionsby 2050έhad become a global consensus,and accurate carbon
emission data managementwas the foundation for formulating effective
emissionreductionstrategies.

To accuratelygrasp product carbon emissiondata, Winbond extended the
conceptof accountingsystemsto carbondata trackingwith industry-leading
innovation, developing a standardizedand automated carbon accounting
system for big data collection. This system realized the automation and
standardizationof carbon emission data collection, implemented product
carbon inventory and carbon footprint systems, and provided in-depth
analysisto assistin formulatingproduct carbonemissionreductionstrategies.
Throughthis well-constructedcarbonaccountingsystem,Winbond gradually
movedtowardsthe goalof net zerocarbonemissions.

Investingin CarbonDataManagement: TheCornerstoneof AchievingNet Zero
CarbonEmissions
Thecalculationand managementof carbonemissionswere the first stepsin
corporate carbon reduction actions. However,carbon data collection faced
manychallenges,including:
Å Largedata volume: Corporateoperationalactivitiesinvolvedmanyaspects,

generatinga large amount of carbon emissiondata, and collecting and
organizingthis datawasa tedioustask.

Å Complex calculation methods: Calculating carbon emissions required
different calculation methods based on various emission sources and
activity data, posinghigh demandson corporate expertiseand technical
capabilities.

Å Lackof real-time information: Traditionalcarbondata collectionmethods
often relied on manual collection and organization,making it difficult to
achievereal-time data updatesand tracking,affectingcorporatedecision-
makingefficiency.
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Investing in CarbonData Management: The Cornerstoneof AchievingNet Zero
CarbonEmissions

Scope3 carbon emissionsaccountedfor the largest proportion and were also
the biggestchallengein carbon accounting. Scope3 carbon emissionsmainly
came from the supply chain, so the carbon footprint data of supply chain
partners was the cornerstone of carbon reduction. However, the carbon
accountingsystemalsofacedsomechallengesin supplychainmanagement:

ÅData completeness: Different suppliers might provide incomplete data,
affectingthe accuracyof overallcarbonemissiondata.

ÅData accuracy: Suppliers' carbon inventory capabilities varied, and data
might haveerrorsand inconsistencies.

ÅSupplierparticipation: Somesuppliersmight lackthe motivation or resources
to participate in carbon inventory, affecting the comprehensivenessof data
collection.

ÅTechnical and methodological differences: Different suppliers might use
different technologiesand methodsto calculatecarbonemissions,leadingto
datacomparabilityissues.

ÅReportingfrequency: The frequencyof suppliersreporting carbon emission
datamight be inconsistent,affectingthe timelinessof data.

To addressthese challenges,Winbond actively cooperated with supply chain
partners to promote the construction of a green supply chain, jointly moving
towardsthe goalof net zerocarbonemissions.

FutureOutlook

The carbon accountingsystemis an important tool for enterprisesto achieve
the goal of net zero carbonemissions. To fully utilize its functions,enterprises
need to continuously improve system functions and overcome challengesin
data collectionand management. At the sametime, enterprisesneed to closely
cooperatewith supply chain partners to jointly promote the constructionof a
greensupplychainto ultimately achievethe goalof sustainabledevelopment.
In the future, Winbond will continue to improve the carbonaccountingsystem
and activelypromote it to supplychain partners, jointly creatinga greenvalue
chainandcontributingto the goalof sustainabledevelopment.
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CarbonAccountingSystemArchitecture: Winbond's CarbonAccountingSystemaims to comprehensivelytrack and managethe company'scarbon emissions,covering

Scope1, Scope2, and Scope3 emissionsources. It providesdata analysisand emissionreductionstrategyrecommendations. Thesystemis divided into three main blocks:

(1) CarbonInventory,(2) CarbonFootprint,and(3) Net ZeroCarbonManagementSystem
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3ׅ.2 Green and Low-carbon Supply Chain
In order to effectivelymovetowardsthe 2050net-zerogoal,in 2024, in addition to continuingto organizesupplierESGnegotiationactivitiesrelated to energyconservationandcarbonreduction,
Winbondexpandedthe scopeof supplychaincarbonreduction,and lead by example,starting from Scope3 reduction, includingupstreamtransportation,back-end packagingand measurement
services,waste treatment, etc. Thespirit of target settingand substantialcarbonreductiondrivesthe designof carbonreductionwork of all units, hopingto achievethe target of 30%reduction
by 2030. In view of this, in 2024, Winbondfocuseson the promotion of greenand low carbonsupplychains,namely"Leadingthe Way- 2024Internal Scope3 CarbonReduction" and "Diffusion
and Impact- Low-carbonSupplyChainGovernance".

2024 Achievement Highlights
Low-Carbon Supply Chain Management Process

Identify conflicts and

establish a reciprocal
mindset

Declare carbon reduction 
goals and establish
sustainability objectives

Introduce resources from
industry, government, 
and academia to
collaborate on carbon 
reduction

Conduct training
and open
discussions

Å The proportion of Tier -1 significant suppliers disclosing energy resource usage in 
sustainable supply chain surveys is > 95%.

Å Assisting all OSAT suppliers in establishing renewable energy product production 
planning and manufacturing capabilities 100%.

Å Achieved a Scope 3 carbon reduction of 228 tons of CO 2e.

Lׅeading the Way - 2024 Internal Scope 3 Carbon Reduction Initiative
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2ׅ024 Supply Chain Low-Carbon Governance Performance

Collect and enhance

data transparency

Note 1The baseline year for energy resource conservation and carbon reduction in Winbond's supply chain is 2021, and only those whoprovide relevant supporting 
documents, statutory declaration materials, and those who have disclosed them for three consecutive years will be deemed to be valid
Note 2 Percentage of households achieving the savings target = Number of households achieving the savings target / Number of surveyed homes in the current year.
Note 3 Tier-1 significant Suppliers are those directly related to Winbond's Scope 3 Emission Category 4 (ISO 14064:2018)
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Lׅocal Procurement

Å Proportion of local procurement amount of raw materials

we activelyleveragethe economicbenefitsgeneratedby procurementactivitiesto collaborate
with existingand potential suppliersas long-term partners. In 2024, Winbond fully promoted
economicallybeneficial sustainableprocurement practices, including local procurement to
reduce greenhousegas emissionsfrom international transportation, circular procurement to
creatematerialrecyclingandreuse,andgreenprocurementto encouragedomesticsuppliersto
provideGreenProducts/services.
To ensure the sustainabilityof Winbond's CTSPFab, KaohsiungFab,Nuvoton, and Nuvoton
(Japan) manufacturing, raw materials closely related to wafer manufacturing, including
chemicals,gases,targets,and wafers,were the main focusof WinbondGroup'spromotion of
localprocurement. In 2024, WinbondGroupfacedexternalchallengessuchasclimatechange,
reforms to international climate agreements,inflationary pressures,and geopoliticalconflicts
includingthe Russia-Ukraineand Israelwars; internally, to meet the needsof WinbondGroup's
greenproductsand processimprovements,in addition to setting managementgoalsannually,
we activelyadjustedthe procurementratio of local raw material suppliers. Overall,Winbond
Groupmadegoodprogressin localprocurementperformance,includingthe proportion of local
procurementof raw materialsfor Winbondincreasingfrom 37.8% in 2023to 39% in 2024, an
annual increaseof 1.2%; the proportion of local procurement of raw materials for Nuvoton
increasedfrom 41.6% in 2023 to 44.6% in 2024, an annual increaseof 3%; the proportion of
localprocurementof raw materialsfor Nuvoton(Japan)increasedfrom 52%in 2023to 60%in
2024, anannualincreaseof 8%.
ExaminingWinbond'slocalprocurementstrategyfor raw materialsin 2024, it not only improved
the economic benefits of local semiconductor suppliers but also significantly reduced
international transportation, resulting in a reduction of over 7.2 tCO2e emissions. Thisclearly
shows the sustainabilitybenefits of the local procurement strategy for the overall industry.
Lookingahead,WinbondGroupwill continueto explorethe possibilitiesof localizingvariousraw
materials and, through various sustainability agreements, encourage local semiconductor
suppliersto developgreenproducts/services,leveragingthe scaleof supplychainorganizations
to achievethe synergyof corporatesustainability.

Gׅreen Procurement

"SustainableLiving" is an eco-friendly lifestyle. In 2024, Winbond Group utilized its procurement
power to effectively influence the supply side. In the production and manufacturingsector, the
group graduallypromoted the adoption of energy-saving,low-pollution, recyclable,reusable,and
green building materials and equipment. On the employee lifestyle side, the group actively
advocatedthe benefitsof greenlivingfor individualsandthe environment. In 2024, WinbondGroup
officially reported a green procurement amount exceeding NT$265 million on the Green
ProcurementDeclarationPlatformof the EnvironmentalProtectionAdministrationof the Executive
Yuan. In the future, to continue exerting the sustainableinfluence of green procurementon the
environment,society,andeconomy,WinbondGroupwill not only continueto promote the benefits
of greenliving but alsoseeksuitableGreenProducts/servicesfor administrativeandmanufacturing
use.

43

Lׅocal Procurement

Accordingto the 9¦Ψǎexplanationof circular procurement,
Winbond utilizes the concept of maximizing resource
utilization efficiency emphasizedby the circularŜŎƻƴƻƳȅΩǎ
ά/ƭƻǎƛƴƎthe [ƻƻǇάto identify productsor servicesthat can
generatecirculareconomicbenefitsduring the operationsof
the CTSPFab and Kaohsiung Fab. By fully leveraging
procurementbargainingpower andnegotiatingwith relevant
suppliers,Winbondhasachievedsignificantresults. In 2024,
through the recyclingand saleof recyclablewaste, including
waste targets, quartz, waste wafers, O-rings, FOSBs,Mixed
Metals/ Laptops/ Screens/ Iron/Circuit Boards, Winbond
generatedover NT$6.52 million in revenue from recyclable
waste sales, a 64% increase compared to 2023. Looking
ahead,Winbondwill continueto seekproducts that canbe
repaired, reused, or recycled during the procurement
process,emphasizingresourceutilization efficiency through
circular procurement to promote the achievement of
sustainable developmentgoals.

Å 2024 Circular Procurement Performance
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OׅSAT suppliers Green Product Capability Building Project
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2021-2022
ESG Requirements for OSATs Agreed Upon

2023-2024
OSAT suppliers join the ranks of carbon data electronic data exchange empirical 

activities

2023-2024
Share experience in supply chain carbon data 

management acrossindustries (including ASUS, 
Taichung Precision Machinery, Institutefor 

Information Technology, BCSD)

2024
The first batch of renewable energy products are 

ready to go
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Sׅupply Chain Sustainable Logistics and Low-Carbon Transportation
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Logisticsand transportationencompassboth the "first mile" of inboundshipmentsfrom our suppliersto Winbondand the "last mile" of outbounddeliveriesto our customers.
Winbond actively identifies all potential carbonreduction opportunities within our Scope3 emissions,usingsuppliercollaborationas a foundation to drive the planningand
designof reductioninitiatives. In 2024, Winbondofficially launcheda sharedlogisticssystemfor inboundtransportationfrom our suppliers. Lookingahead,we will leveragethe
strategiclocationsof our warehousesto planefficient,low-carbontransportationfor outboundshipmentsto customers.
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