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1.

INTRODUCTION

The Necessity and Scope of Carbon Neutrality




Why Carbon Inventory?

v'136 countries around the world and the EU declared net zero emissions

EU: Pledge to be carbon

neutral by 2050 Russia: Commits to

carbon neutrality by
2060

US: Pledge to be carbon
neutral by 2050

China: Promise to
achieve carbon
neutrality by 2060

India: Pledge to be
carbon neutral by 2070

COP26

Big Carbon

¥
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International brands require supply chains and products to be
carbon-neutral

 (Carbon Disclosure Project, CDP)

« Greenhouse gas emissions from the company's supply chain are on average 11.4 times the
greenhouse gas emissions from the company's own operations

« World Economic Forum 2021: Net-Zero Challenge: The supply chain opportunity report
« The first key action is to establish supplier GHG emissions data
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013 EU publishes CBAM draft/domestic
v'European Union CBAM Ca rbOn fee

2023 DURING THE TRIAL PERIOD 2025 2026 vuenraron
_ Y

Point Point

1. Implement the “Information Declaration Business” 4 times a year, and fill in the carbon Officially carry out CBAM declaration, product

2. In the trial phase, the EU will propose implementation rules and standardize the calculation ~ Payment of carbon price declaration, CBAM

method of carbon content, the deduction calculation method of the carbon price in the certificatg sales, pricing,, return, .repurchase,
country of origin, etc. cancellation, reduction and exemption, etc.

3. There is no need to purchase CBAM vouchers yet.

\/Domestic ca rbon fees Preliminary estimated timing of carbon fee collection
v'From big to small, big with small mode

v'Design differential rates to encourage enterprises to
take the initiative to reduce carbon

v'The purpose of charging carbon fees is to reduce

Point in time Estimated Progress

. Draft revision of temperature management law sent to
End of April 2022 Legislative Yuan for review

Before the end of 2022 | Temperature control law revision completed

Established the related sub-methods of the

carbon rather than collect money 2023 temperature management method
2024 It is estimated that a carbon fee can be introduced
|
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2050 Net Zero Transformation Industrial
Carbon Reduction Demand

254 large enterprises

105.1.7 Public first batch

Steel Industry/ Petroleum Refining
Industry/ Cement Industry/
Semiconductor  Industry/  Panel
Industry

Various Industries: direct emissions
amounted to 25,000 tons

Carbon Trading/
Carbon Offsetting

Net Zero Emissions

190, 000 small and medium-sized
enterprise

industry

Increased production costs (carbon
fee/ energy price increase

— g
Export products (subject to CBAM control) | g
iron and steel industry, metal products /
. ,
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01\ Scope of Greenhouse Gas Inventory Coverage

« Scope of International Greenhouse Gas Inventory Coverage(SCOPE)

« Direct emissions (Scope 1), Energy indirect emissions (Scope 2), Other indirect
emissions (Scope 3)
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01\ Scope of Greenhouse Gas Inventory Coverage

« Scope of Greenhouse Gas Inventory Covered by the Environmental
Protection Agency at the Present Stage

* Direct emissions and energy indirect emissions (i.e. Scope 1 and
Scope 2)

« Scope of Inquiry Covered by Reqgulations in the EU Cap-and-Trade
System

* Including: Scope 1 Direct emissions from energy use of stationary
combustion sources and manufacturing processes

« Does not include: Scope 1 emissions from fugitive sources and
mobile sources
« Multinational corporations or domestic industry supply chains a

« Select the scope of inspection according to the needs o
upstream suppliers or downstream customers

Source: EPA Greenhouse Gas Emissions Inventory Operation \
Guidelines \



01\ Classification comparison table of emission
categories of each inventory specification

EPA regulation SCO pe Greenhouse Gas Inventory Protocol (GHG Protocol) ISO/CNS 14064-1 st

i s
& ‘h"- Hk‘tff 2 Category one Category 1: Direct GHG emissions and removals Note 2
. direct discharge 3

.. .. Category two Category 2: Indirect GHG emissions from input ener
| Energy indirect emissions gory gory p gy

Category 4: Emissions from upstream
transport and distribution

Put

Category 6: Emissions from business
travel

Category 7: Emissions from employee
commuting

Category 9: Emissions from downstream
transport and distribution

put

Category 3: Indirect GHG emissions from transport

Other indirect discharge
Category 1: Discharges arising

from the purchase of goods or
services put

Category three

Category 2: Generation of capital Category 4: Produced by products used by
goods purchased upstream organizations between
emissions indirect greenhouse gas emissions

Category 3: Activities related to
fuel and energy Emissions (not
covered by Scope 1 or 2)

Source: EPA Greenhouse Gas Emissions Inventory Operation Guidelines



01 Classification comparison table of emission
categories of each inventory specification

EPA regulation scope

Greenhouse Gas Inventory Protocol (GHG Protocol)

ISO/CNS 14064-1 *!

Category 5: Disposal and
Treated Emissions
Category 8: Emissions from
upstream leased assets

Category 10: Emissions from
processing of products for sale
put

Category 11: Emissions from the
use of products sold Category 12:
Emissions from disposal of
products sold

Category 13: Emissions from
downstream leased assets
Category 14: Franchising Category
15: Emissions from investments

Category 5: Between and
associated with the
organization's product use
indirect greenhouse gas
emissions

Category 6: Indirect GHG
emissions from other sources

Source: EPA Greenhouse Gas Emissions Inventory Operation Guidelines




01\ Scope of Greenhouse Gas Inventory Coverage

« Scope of Greenhouse Gas Inventory Covered by the Environmental
Protection Agency at the Present Stage

* Direct emissions and energy indirect emissions (i.e. Scope 1 and
Scope 2)

« Scope of Inquiry Covered by Reqgulations in the EU Cap-and-Trade
System

* Including: Scope 1 Direct emissions from energy use of stationary
combustion sources and manufacturing processes

« Does not include: Scope 1 emissions from fugitive sources and
mobile sources

« Multinational corporations or domestic industry supply chains a

« Select the scope of inspection according to the needs o
upstream suppliers or downstream customers

Source: EPA Greenhouse Gas Emissions Inventory Operation Guidelines \ /
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2

Understanding Greenhouse Gas Inventory

The types of greenhouse gases, the definition of inventory,
the purpose of inventory, who needs to check and common
inventory specifications, and establish the basic concept of

greenhouse gas inventory




0y What are greenhouse gases?

» Greenhouse gases
« Absorbs radiation at specific wavelengths in the spectrum of thermal infrared
radiation from the Earth's surface, the atmosphere itself, or clouds

« Allows sunlight to pass through the atmosphere, but retains heat energy on the
Earth's surface and cannot escape the atmosphere

« Accumulating more and more will cause global warming

» Types of greenhouse gases
« Definition source

« Kyoto Protocol to the Third Conference of the Parties to the United Nations
Framework Convention on Climate Change (UNFCCC)

+ Resolution XV of the Seventeenth Meeting of States Parties
 EPA definition of temperature regulation

« Species: carbon dioxide (CO2), methane (CH4), nitrous oxide (N20),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur |
hexafluoride (SF6) and nitrogen trifluoride (NF3) \ /
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What is an interrogation? Why do we
need an interrogation?

 Health check-like concept

« Through regular inspections, we can find out where we can
improve and improve

 Find emission hotspots by checking the results
« Discover parts with reduction potential
« Promote relevant reductions as

\
.\M/



Who needs to check?

« Environmental Protection Agency Announcement "The First Batch of
Emission Sources that Should Investigate and Register Greenhouse
Gas Emissions”

« Annual greenhouse gas emissions from combustion of more than
25,000 metric tons of carbon dioxide equivalent (CO2e)

&

e Electric power, steel, cement, semiconductor, thin film
» Specific industry process

transistor liquid crystal display, petroleum refining industry

Should check the loain . , Direct emissions from fossil fuel combustion in other industries
object ? S UEselet reached 25,000 metric tons of CO2 e
S : The first batch of emission sources that should be checked and
frequency
P ' registered should be checked and registered once a year
S the term: At the end of August every year, complete the inventory and registration work
Frequency and duration of the previous year

-~ O e e The control numbgr IS used.to check and.reglster the emissions of “
O the registered unit and the entire plant (field)

Data correctness: Subject to third party verification \\

Inquiry login specification \ /
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FSC's

of 5 bilion to 10
billion yuan has
completed the

investigation of

individual companies.

2023 202

"Sustainable Development Roadmap for Listed
Overseas Companies” Disclosure

completed the investigation
2. Capital 5 billion to 10
billion Yuan listed counter
company disk
Check individual
companies

The first stage

investigation

2. Listed counter

companies with a capital
of less than 5 billion yuan
will  check
companies

individual

- The first stage | The second stage The third stage The third
: stage
1. The consolidated financial 1. The COf)SQ"dated 9
The consolidated statements subsidiaries of statement subsidiary of The
‘1 listed counter companies the listed counter .
statement subsidiary with a capital of more than company with a capital of consolidated
of the listed counter  1gypilionyuan and the steel 5 billion to 10 billion yuan = Statement
company with a capital | and cement industries have has completed the  Subsidiary  of

listed companies
with a capital of
less than 5
billion yuan
completed the
inventory check

g Mg?lre than 110d 1.50-10 billion yuan
> Listed companies miflion yuan an i HIH
8 with a capital of consolidated Cto?sr%“c:_]atted 5 billion yuan
= billion ;::E ar113 statements of zuabsidizry company Under the
7S steel and cement .
(V7] th teel d
c coment  industries subsidiaries completed the consolidated
o) . Verification completed the verification Below newspaper
e . complete ificati - T K
5 I et 110 ggrg;ﬁ?otf;u?no 250 million yuan Subsidiary
= L mill d o indivi
= o individual individual company | complete
o statements of steel companies comp et.ed the verification
= and ~ cement completed the verification

subsidiaries verification

s\ ETrF .



Stakeholders in multinational corporations or
domestic industrial suPpIy chains

« Consensus on progress towards net-zero emission targets for multinational corporations or domestic
industries

« Disclose the greenhouse gas emission information of its upstream suppliers or downstream customers

« Incorporate the disclosure of emissions information into the corporate procurement specification as an
index item

Carbon neutral goals committed by giant companies

company carbon neutral goal
Apple 2018 announced 100% adoption of green electricity. Before 2030, global business
operations, supply chains and products will achieve net zero emissions.

Meta The electricity used for business operation is 100% renewable energy. To achieve full
supply chain, employee commuting and business travel in 2030 net zero emissions.

Microsoft In 2030, we will not only need carbon neutrality, but also achieve negative carbon emissions.

Amazon Use 100% renewable energy in 2025, achieve zero carbon emissions for 50% of goods in
2030, and achieve carbon emission in 2040 neutralize.

Google Data centers and parks have zero carbon emissions, and will achieve comprehensive zero carbon emissions in 2030. \




Participants in voluntary greenhouse gas reduction
management, voluntary disclosure or other
requirements

« Allow investors to evaluate companies based on their disclosure of
greenhouse gas emissions

« Carbon Disclosure Project (CDP) and the Dow Jones Sustainability Index (DJSI)

- ESG report: Consider greenhouse gas inventory information as one of the
indicators for relevant information disclosure

 Climate finance disclosure
(Task Force on Climate-related Financial Disclosures, TCFD)

« Sustainable Accounting Standards
(Sustainability Accounting Standards Board, SASB )

« Setting of reduction goals
 Science Based Targets Initiative (SBTI) \
» Basis for voluntary GHG reduction management
operations: Greenhouse Gas Inventory \\ /



Correlation among ISO 1406X series standards

&

Organization Technical side Product side
ISO 14064-1 (2018.12)

Design and Development Organization

& H @

ISO 14067

N3]

ISO 14064-2 (2019.04)

Quantify, monitor and report on emissions

Develop a carbon footprint per sectoral unit or a

Greenhouse Gas Inventory partial carbon footprint per declared unit

reductions and enhanced removals

Greenhouse Gas Plan
Documentation
and report

Greenhouse gas
inventory and report

Carbon Footprint
Research Report

\ 4 v
Greenhouse Gas Greenhouse Gas Greenhouse Gas
Statement Statement Statement

Form of contract consistent with expected user needs

)

ISO 14064-3 (2019.04) Specifications for the Confirmation and Verification of
Greenhouse Gas Statements with Guidelines

T

ISO 14065 Validation and Verification Body Requirements

i <k KB I\ NG B e 58 e S M ok i 2T I B

ISO 14066 Greenhouse Gas Verification Team and Verification Team Competency Requirements

-

4




1SO 14064-1
Design and
develop GHG
inventories for
organizations

1SO 14064-2
Quantify, monitor and
report emission
reduction and removal
enhancement

1SO 14067
Develop CFP per
functional unitor

partial CFP per
declared unit

v

GHG inventory
and report

4

v

GHG project
documentation
and reports

¥

4

CFP study report

v

GHG statement

GHG statement

GHG statement

Engagementtype consistent with the needs of the intended user

t

|

t

1SO 14064-3

green house gas statements

Specification with guidance for the verification and validation of

ISO 14065 Requirements for
validation and verification bodies

ISO 14066 Competence
requirements for GHG validation
teams and verification teams
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ISO 14064-1:2018

Description
Registration of regulations, terminology,

basic procedures and check results




ISO 14064-1:2018 Description

ISO 14064-1 Terms and Basic procedures
Regulatory Catalog Defl nitions for gfeenhouse gas
inventory
operations
PROCEDU
1.
2

Verification,
logging or
disclosure of
interrogation
results




01 ISO 14064-1 regulation catalog

Foreword A=

Introduction ﬁ’%,

1 Scope | &

2 Normative references > IEESH

3 Terms and definitions %ﬁ_fg Ei%
3 'ﬂ;]'En*DZE%

3.1 Terms relating to greenhouse gases

S P = A HipiE
3.2 Terms relating to the GHG inventory process 3.1 Eim=RASH RIS

3.3 Terms relating to biogenic material and land use 3.2 BB =R AR ERIBAES EE%EI’:_J%IE.\:._;

3.4 Terms relating to organizations, interested parties 3.3 BV RIF0 T IF BB RERIHTEE

and verification 3.4 EaEA,. BB LSRR R RIS
4 Principles 4 58|

4.1 General 4.1 A

4.2 Relevance 4.2 TEREM:

4.3 Completeness. 4.3 =it

4.4 Consistency 4.4 —BiE

4.5 Accuracy 4' 5 R

4.6 Transparency
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ISO 14064-1 Regulatory Catalog

5 GHG inventory boundaries S EEREESEER

5.1 Organizational boundaries 5.1 48R

5.2 Reporting boundaries 5.2 SRE=ERER
5.2.1 Establishing reporting boundaries 5.2.1 FTERAEERIR
5.2.2 Direct GHG emissions and removals 5 N o = g A
5.2.3 Indirect GHG emissions >2:2 E*iifﬂiim’?ﬁ”ﬁ[‘%
5.2.4 GHG inventory categories 5.2.3 EIfEimEE RACHERY
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6 Quantification of GHG emissions and removals - Hﬂgsi[iA A i"ﬁﬂﬁfﬁnb

6.1 Identification of GHG sources and sinks 6 iﬁéﬁﬂﬁ%ﬁﬁmﬁﬁﬁﬁggf{

6.2 Selection of quantification approach 6.1 BA=REE R =A945!
6.2.1 General 6.2 ETIARNEREE
6.2.2 !Z)_ata _selection and collection used for 6.2.1 #hA
quantification 6.2.2 FINBIIBIRIBIZIE
6.2.3 Selection or development of GHG 6.2.3 B =G A E VSRR, S X
quantification model e B HE O NERS AL

6.3 Calculation of GHG emissions and removals 0.3 ’mi%?ﬁjﬁﬁ*ﬂe;ﬂ%m” -

6.4 Base-year GHG inventory 6.4 BEFIRERICSH
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6.4.1 Selection and establishment of base year 6.4.1 %—-— - b-\ e eas |
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ISO 14064-1 Regulatory Catalog

7 Mitigation activities

7.1 GHG emission reduction and removal enhancement initiatives
7.2 GHG emission reduction or removal enhancement projects
7.3 GHG emission reduction or removal enhancement targets

8 GHG inventory quality management
8.1 GHG information management

8.2 Document retention and record keeping

8.3 Assessing uncertainty
9 GHG reporting
9.1 General
9.2 Planning the GHG report
9.3 GHG report content
9.3.1 Required information

9.3.2 Recommended information
9.3.3 Optional information and associated requirements

10 Organization’s role

Annex A (informative) Process to consolidate data
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1.

Terms and Definitions

3.1 Terms related to greenhouse gases
Greenhouse gas(GHG)

Natural and man-made atmospheric gas components1 absorb and emit radiation at

specific wavelengths within the infrared radiation spectrum emitted by the Earth's

surface, atmosphere, and clouds.

v" Remark 1. Greenhouse Gas List Refer to latest Intergovernmental Panel of Experts on Climate Change (IPCC)
evaluation report

v' Remark 2. Water vapor and ozone are Anthropogenic as well as natural greenhouse gases, although not
included as recognized greenhouse gases due to difficulty 1 Separated in most cases from human-

induced global warming components attributable to presence.
Source of greenhouse gases
The process of releasing greenhouse gases (3.1.1) into the atmosphere.
Greenhouse gas sink
The process of removing greenhouse gases (3.1.1) from the atmosphere.




4. Greenhouse gas reservoir

Components other than the atmosphere that have the ability to accumulate greenhouse gases (3.1.1),

store them and release them.

Remarks 1. Oceans, soils, and forests are examples of components that can be used as repositories.

Remark 2. Greenhouse gas capture and storage is one of the processes of forming a greenhouse gas reservoir.

5. Greenhouse gas emission
Release of greenhouse gases (3.1.1) into the atmosphere.

6. Greenhouse gas removal
Removal of greenhouse gases (3.1.1) from the atmosphere by greenhouse gas sinks (3.1.3).

7. Greenhouse gas emission factor
Coefficient related to greenhouse gas activity data (3.2.1) for greenhouse gas emissions (3.1.5).

-.4‘/

Note: GHG emission factors may contain an oxidizing component.



8 Greenhouse gas removal factor
Coefficient related to greenhouse gas activity data (3.2.1) for greenhouse gas removal (3.1.6).

Note: GHG removal factor may contain an oxidizing component

9. Direct greenhouse gas emission

Greenhouse gas emissions (3.1.5) from greenhouse gas sources (3.1.2) owned or controlled by the
fabric (3.4.2).
Note: This standard uses the concepts of ownership or control (financial or operational control) to

establish organizational boundaries.

10. Direct greenhouse gas removal
GHG removal (3.1.6) from GHG sinks (3.1.3) owned or controlled by an organization (3.4.2).



11. Indirect greenhouse gas emission

greenhouse gas emissions (3.1.5) resulting from the operations and activities of the
organization (3.4.2),

The emissions are from sources of greenhouse gases that are not owned or controlled by the
organization (3.1.2).

Remarks: These emissions are usually generated in upstream or downstream industrial chains.

12. Global warming potential

Index based on radiative properties of greenhouse gases (3.1.1)

Measure the pulse emission per unit mass of a specific greenhouse gas in the
atmosphere on the same day after the radiation shock, after a selected time limit,
relative to the equivalent unit of carbon dioxide (COZ2) ,

13. Carbon dioxide equivalent

Unit for comparing the radiative impact of a greenhouse gas (3.1.1) relative to carbon dioxide.
Note: CO2 equivalent is calculated by multiplying the mass of a specific greenhouse gas by its \‘

global warming potential (3.1.12) ,



1.

3.2 Terminology related to the greenhouse gas
Inventory process

Greenhouse gas activity data
Quantitative measure of an activity that results in greenhouse gas emissions (3.1.5) or greenhouse gas removal (3.1.6).
Example: energy, fuel or electricity consumed, quantity of materials produced, services provided, area of affected land.
Primary data
A quantitative value obtained by direct measurement or calculation based on direct measurement of a process or activity.
Note: Raw data may include GHG emission factors (3.1.7) or GHG removal factors (3.1.8) and/or GHG activity data.
Site-specific data
Raw data (3.2.2) acquired within organizational boundaries (3.4.7).
Note: All field-specific data are raw data, but not all raw data are field-specific data.
Secondary data
Data obtained from sources other than raw data (3.2.2).

Note: Such sources may include databases and published literature verified by responsible agencies.



3.2.5 Greenhouse gas statement
Inappropriate use: the term GHG assertion

a true and objective statement about the subject matter of which it is provided (3.4.9) or
corroborated (3.4.10).

Note 1. A GHG statement can be presented at a point in time or over a period of time.

Remark 2. The greenhouse gas statement put forward by the responsible person (3.4.3) must be
clearly identifiable, and can be evaluated or measured by the verifier (3.4.11) or the verifier
(3.4.12) according to appropriate criteria.

Remark 3. The GHG statement can be in the form of a GHG report (3.2.9) or a GHG plan (3.2.9)
proposed.

3.2.6 Greenhouse gas inventory

Greenhouse gas sources (3.1.2) and greenhouse gas sinks (3.1.3), and their quantified greenhouyse
gas emissions (3.1.5) and temperature \

List of chamber gas removal (3.1.6)



ZsGreenhouse gas project

Conditions for changing the GHG baseline to result in a reduction in GHG emissions (3.1.5) or
removal of GHGs

(3.1.6) Incremental activities.

Note: CNS 14064-2 (ISO 14064-2) provides information on how to determine and use
greenhouse gas baselines.

8. Greenhouse gas program

Voluntary or mandatory international, national or national sub-system or scheme to register,
measure or manage greenhouse gas emissions (3.1.5), greenhouse gas emissions (3.1.5), Gas
removal (3.1.6), GHG emission reduction or GHG removal increment.

9. Greenhouse gas report

10.

Communicate GHG-related information from an organization (3.4.2) or GHG program (3.2.7) to
its intended users

(3.4.4) A single document for communication.
Note: A GHG report may include a GHG statement (3.2.5).
Base year
For comparison of GHG emissions (3.1.5) or GHG removals (3.1.6) or other relevant hourly
For informational purposes, a specific historical period is identified.
il



11 Greenhouse gas reduction initiative

Non-structured greenhouse gas program (3.2.7), undertaken by an organization (3.4.2) on an individual or
continuous basis to reduce or prevent direct or indirect greenhouse gas emissions (3.1.5) or to enhance direct or
indirect Greenhouse gas removal (3.1.6), the specific activity or initiative implemented.

12. Monitoring
Ongoing or periodic assessment of GHG emissions (3.1.5), GHG removals (3.1.6) or other GHG-related data.
13. Uncertainty

Parameters associated with quantitative results can characterize the dispersion of values and can be reasonably
measured as quantitative values.

Note: Uncertainty information is generally a quantitative estimate illustrating the dispersion of values and a
qualitative statement of possible causes of the dispersion

14.Significant indirect greenhouse gas emission initiative (Significant indirect GHG emission)

Greenhouse gas emissions (3.1.5) that are quantified and reported by the organization (3.4.2) and that meet the
materiality criteria set by the organization. \‘

\
N2



3.3 Terms related to biological source
materials and land use

1. Biomass

Materials of biological origin, except materials buried in geological formations and materials
transformed into fossil materials.

Note: Biomass includes organic materials (living and non-living), such as trees, grains, grasses, tree
branches, algae, animals, compost and wastes of biological origin.

2. Biogenic carbon
Carbon produced from biomass (3.3.1).
3. Biogenic CO,
Carbon dioxide obtained from the oxidation of biomass carbon (3.3.2).
4. Anthropogenic biogenic GHG emission
Greenhouse gas emissions (3.1.5) from materials of biological origin as a result of human activities.

5. Direct land use change
Alteration of land within relevant boundaries for human use.

Note: The relevant boundary is the reporting boundary (3.4.8). '
\ /



3.3.6 Land use

Human use or management of the land within the relevant
boundaries.

Note: The relevant boundary is the reporting boundary (3.4.8).

3.3.7 Non-anthropogenic biogenic GHG emission

Greenhouse gas emissions (3.1.5) from materials of biological origin resulting
from natural disasters (e.g. wildfire or insect infestation) or natural evolution
(e.g. growth, decomposition).



3.4 Terms related to organizations,

stakeholders and verification
1. Facility

A single installation, an assembly of installations or a production process (stationary or mobile) that can be
defined within a single geographical boundary, organizational unit or production process.

2. Organization

A person or group of persons with its own functions, responsibilities, authorities and relationships to achieve its
goals.

Note: The concept of organization includes (but is not limited to) sole proprietor, company, body corporate, firm,
enterprise, authority, partnership, academic association, charity or public facility, or any part or combination of
the above, whether independent Or joint stock, public or private.

3. Responsible party

The person or persons responsible for presenting the GHG statement (3.2.5) and supporting information for the
GHG (3.1.1).

Note: The responsible person can be an individual or a representative of a group (3.4.2) or project, and can bg\
employed to verify

(3.4.11) or certifier (3.4.12) group.

\
A\



4. Intended user

A person or organization (3.4.2) identified by the reporter of GHG-related information as a person or group that
relies on such information to make decisions.

Note: Intended users can be customers (3.4.5), responsible persons (3.4.3), the organization itself, managers of GHG
programmes (3.2.8), regulators, financial groups or other affected stakeholders,

Example: Local groups, government departments, general public or non-governmental organisations.

Client
organization (3.4.2) or person requesting verification (3.4.9) or confirmation (3.4.10).

Intended use of the GHG inventory
primary objective defined by an organization (3.4.2) or program to identify its GHG emissions (3.1.6) and GHG
removals (3.1.6) in line with the needs of its intended users (3.4.4) Purpose.

Organizational boundary
activity or facility within an organization (3.4.2) that can exercise operational or financial control or the classification
of an equity stake

Reporting boundary

Resulting from GHG emissions (3.1.5) or GHG removals (3.1.6) reported within the organization's boundaries (3.4.7)
and significantly as a result of the organization's (3.4.2) operations and activities Classification of indirect emissions.



9. B G (verification)

The process of evaluating a statement based on historical data and information to
determine whether the statement is true and correct and meets the criteria.

10. {&E:8(validation)

The process of evaluating the reasonableness of assumptions, constraints and methods
to support a statement about the results of future activities.

11. &EiE&& (verifier)

competent and impartial person with responsibility for performing verification (3.4.9)
and reporting

12. i85 (validator)

Competent and impartial person with responsibility for performing assurance (3.4.10)
and reporting

13. R8N (level of assurance)
Reliability of Greenhouse Gas Statement (3.2.5) , \

N



03 Basic procedures for greenhouse gas
Inventory operations

v’kickoff meeting

v'Confirm the objects to be checl R S ———
and the check specifications th: = — © = _
must be met or referred to s— | O
v'boundary setting EE . !
v'Identification of emission sourc ﬁ —/)/,
v'Calculation of emissions | =
v'Documentation and Records Choose procedure
(L 1

EDITABLE STROKE



kickoff meeting

Calculation of greenhouse gas emissions is
the core basis for carbon reduction

Inventory of energy and resource
consumption from all operating activities
of the enterprise

The data to be collected and consolidated
across different departments within the
organization

Cross-departmental cooperation is
required

|deal practice: hold kick-off meeting

The Commitment of Corporate Executives
Form a promotion group

Cohesively execute the consensus

Ensure that the inventory operation is
promoted smoothly
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Confirm the objects to be
checked and the check
specifications that must

be met or referred to

Examine the standards that the
business belongs to at this stage
or in the future to meet

Draft regulations or notices
Issued by government agencies

International Supply Chain
Requirements

Voluntary participation in
relevant international carbon
reduction initiatives
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Boundary setting

According to the aforementioned norms to be followed, define the scope to be checked

The entire enterprise group, a single business or subsidiary, a certain office building, a specific production process, a
specific product or service

Enterprises that have been approved by the Environmental Protection Agency

The inspection boundary of managed enterprises is set to the geographical boundary covered by the control number
issued by the Environmental Protection Agency

And according to the operation control law, it is divided into units or procedures of direct emissions or energy indirect
emissions.

The FSC checks the border
to be consistent with financial statements

There is no regulation on whether the subsidiary’ s greenhouse gas emissions should be included in the statistics by the
financial control method, the operation control method or the equity ratio method.

, requiring that all subsidiaries within the enterprise must be consistent.
For those who meet other inspection specifications, the boundary setting may be different
Carbon Disclosure Project (CDP)

It is up to the enterprise to decide whether to set the boundary to be inspected based on the financial control law, the
operation control law or the equity ratio method.

The policy guidelines of government agencies or the goal or schedule of net-zero emission reduction in the international
supply chain may gradually adjust the inventory boundary according to different stages



ldentification of emission sources

« Greenhouse Gas Emission Category

« Direct emissions, energy indirect emissions, and other indirect
emissions

« Types of emission sources included in each emission category
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Direct Greenhouse Gas Emissions (Scope 1)

Refers to direct emissions from a process or facility 3 I=Ri3713)0
Fossil fuels are used in factory boilers, process operations or BE—

employee cafeterias =
Emissions from raw materials g

Emissions from the use of fossil fuels in transport

. . . g 51 PR
And fugitive discharge of refrigerants from air conditioners — PR $3
and drinking water equipment W2 HER
Direct emissions of 1ISO14064-1:2018 or CNS 14064-1:2021
Includes land use and land-use change and forestry #iin 7 %
Among them, land use and land use change and forestry are % BUR

not required by the Environmental Protection Agency

Bx



Energy Indirect Greenhouse Gas Emissions (Scope 2)

Refers to indirect emissions from energy utilization using electricity or steam
Other indirect greenhouse gas emissions (Scope 3)

Greenhouse gas emissions from business activities

The source of emissions is not owned or controlled by the undertaking

e.g. leasing, outsourcing, employee commuting, business travel

Other indirect emissions from activities such as upstream and downstream
transportation and distribution.
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Applicable inspection scope for each inspection object

Check scope Direct Indirect Emissions
Check object Em_i_ssion Energyilndirgct Emis§ions rOt_he_r Indir'ec‘t_E'm_i_s§ions
(1) The Environm;gt:;ggﬁzﬁiizzgﬁzssy announces the O O x
(2) Targets designated by the FSC O O X
(3) Stakeholders in the supply
chain of multinational
enterprises or domestic O A A
industries Note 1
(4) Voluntary participants O /\ A\

o indicates that it must be implemented; » indicates that it depends on the purpose of the
investigation; x indicates that it does not need to be implemented (not necessary, but it can
also be included if the business needs it).

Note 1: Upstream suppliers, downstream customers or international industry associations.
Note 2: For the classification comparison between the Environmental Protection Agency and
1SO14064-1:2018 (or CNS14064-1:2021) and the Greenhouse Gas Inventory Protocol (GHG
Protocol), please refer to Appendix 1.




Emission calculation and documentation

* Calculation of greenhouse gas emissions within the
boundary

* Deciding how to calculate emissions

* Emission coefficient method, mass balance method and
direct monitoring method o o

* Collect activity data
* Choose an Appropriate Emission Factor
* Calculate Greenhouse Gas Emissions



Collect activity data

direct discharge

Co(ljlect usage or purchaselof fuel E%ZO 1 Bﬁaiﬂfﬁ
and process input materials m 2 Eg :HF W ;ﬁ IE tt

Fuel: such as natural gas, coal, fuel

ol RE A (CO2) RS AR IR IR
i REEREE | [L1% '\ (OC.;i;/l;Nzo)
Process Input Materials et

9.1%

BH 11 (N20)
45.9% o

L o =mmEaE
| (cHa)
ot 21.1%

Such as coke, fluorine-containing
gas, etc.

Fertilizers, pesticides, etc.

information acquisition TR

O KAEAIE (CHA) |
5 22 7%

Purchasing documents

It is better if the instrument directly
measures the usage of fuel or
materials

ERPRR: EER
https://www.agriharvest.tw/archives/61765



Energy indirect emissions

« Qutsourced electricity or outsourced steam

« The acquisition of activity data will be based on the electricity or
steam charge records provided by suppliers (public electricity sales
companies or other electricity or steam suppliers).

e other indirect emissions

« Refer to CNS 14064-1:2021, ISO 14064-1:2018 or GHG Protocol's
corporate value chain (category 3) standards

« Select appropriate data according to the items to be quantified

« For example, the activity data of business trips can be counted using
the travel statistics table or the transportation expense receipts
written off by accounting \

« Activity data on waste generated in operations, recoverable waste -
disposal volume, etc. '\ /



Choose an Appropriate Emission
Factor

You can refer to the latest version of the emission factor released by the designated information platform of the
Environmental Protection Agency

Greenhouse gas emission factor of fuel

When an enterprise has its own factory-related parameters (such as calorific value or carbon content) to calculate
emissions, it should provide relevant certification documents (such as test reports or information provided by suppliers)
before use.

The emission coefficients of purchased electricity and purchased steam for energy indirect emissions shall, in principle, use
the electricity carbon emission coefficients and steam emission coefficients provided by the supplier for the current year.

For other indirect emission emission coefficients, select the appropriate emission coefficients according to the
guantification category

Business trips can choose appropriate emission factors according to the type of transportation they take

If you take the Taiwan High Speed Rail or Taiwan Railway, you can check the carbon footprint emission coefficients on the
official websites

For the waste generated in operation, please inquire about the carbon footprint emission coefficient of the unit that
assists in the disposal

Information such as carbon footprint emission factors can be found on the Environmental Protection Agency's product
carbon footprint information website



Calculate Greenhouse Gas Emissions

Differences of seven greenhouse gases in the degree of greenhouse effect and
climate shock

Global warming potential (GWP)

Individual GHG emissions converted to metric tons of carbon dioxide equivalent
(CO2¢)

Global warming potential is assessed on a hundred-year basis
Carbon dioxide GWP set at 1

Compare the effect of each greenhouse gas on surface warming over a period of
time (usually 100 years)

The 100-year GWP of methane (CH4) is 21: Taking 100 years as a comparison time,
the global warming effect of methane is 21 times that of carbon dioxide \

« Summarize the greenhouse gas emission equivalents of each emission source -



Documentation and Records

« Record the methods, data, procedures, systems, assumptions and
estimates related to the inventory

« As an internal record, and to provide external verification or
verification requirements.

« Boundary setting and adoption principles for business decisions
» Identification of Greenhouse Gas Emission Sources

« Quantification method of emissions from each emission source
» Selection of Quantitative Data

- Relevant procedures for quality management and information
management of greenhouse gas emissions inventory |
Y



04 Verification, registration or disclosure of
Interrogation results

According to its inventory standard business inspection results
Verified by a third-party inspection agency
The Environmental Protection Agency designated information platform to log in

Complete the inventory and login operation on the designated information platform before
the end of August every year

The annual inventory emission information of managed enterprises is disclosed on the
information platform designated by the Environmental Protection Agency

According to the requirements of the Financial Supervisory Commission to disclose
The inspection boundary must be consistent with the scope of the financial statements
Emissions information will be disclosed in its annual report.

Responding to supply chain requirements of multinational companies or other voluntary
inspections

Decide whether to verify, log or disclose according to its specifications or its own wishes

-.4‘/
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https://www.cdp.net/en
https://sciencebasedtargets.org/

A

Inventory and case
description

Explain the simple inventory process, the greenhouse gas emission

calculation tool provided by the Environmental Protection Agency, the
complete inventory model, and illustrate the calculation of emissions by

schools and agricultural enterprises with actual cases



4\ Inventory and case description

Self-calculation of small
and medium-sized
manufacturing and
service industries

The Environmental Protection
Agency announced that it should
check the inventory operation
procedures of the emission
sources of the registered
greenhouse gas emissions

1ISO14064-1:2018
Inquiry Operation
Procedures and
Cases




Simple Calculation Tool for
Greenhouse Gas Emissions

Understand your own greenhouse gas emissions

Simplified inventory procedures and trial calculation tools

EPA National Greenhouse Gas Logging Platform Emission Calculation

Tool https://ghgregistry.epa.gov.tw/ghg rwd/Main/Index

The carbon emission allowance provided by the Industrial Bureau of

the Ministry of Economic Affairs is easy to calculate

http://pj.ftis.org.tw/CFC/CFC/Index

The carbon emission estimation tool provided by the Small and

Medium-sized Enterprise Division of the Ministry of Economic Affairs:

https://scmp.itri.org.tw/smepass/WebPage/calaprobably.aspx

Refining its greenhouse gas inventory work

The Environmental Protection Agency announced the inspection .

procedures to be followed by the objects under management \
I
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01 Small and medium-sized manufacturing
and service industries

small and medium manufacturing
boundary setting

Identification of emission sources
Calculation of emissions

service industry

boundary setting

|dentification of emission sources

Calculation of emissions
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01-1 Small and medium-sized manufacturing industry (1)
Boundary setting

Small and medium-sized manufacturing industries can set inspection boundaries based on demand
Take the enterprise or a single factory as the inspection boundary

Take a single address as the boundary: Company A can regard its office building, the first factory or the
second factory as a single inspection boundary

Take company A as the boundary of the investigation
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Small and medium-sized
manufacturing industry (2)
ldentification of emission sources

Major sources of greenhouse gas emissions
Related equipment or facilities used by electricity

Some sources of emissions come from emergency generators, boilers, and official vehicles that
use fossil fuels (such as liquefied petroleum gas, natural gas, heavy oil, gasoline, diesel, or coal,
etc.)

Refrigeration or air-conditioning equipment (refrigerants used) and fire extinguishers with
fluorine-containing gases.

A small portion of emissions come from the manufacturing process

Surface treatment of metals and their products by carburizing, use of specific gas cylinders or
carbon dioxide welding, etc.

Other sources of indirect greenhouse gas emissions

Such as employee commuting, business travel, and cargo transportation or distribution, etc. \\ /



Small and medium-sized manufacturing
industry (3) Calculation of emissions

* Emissions from emission sources are in annual units

 First collect the annual consumption of fossil fuels, refrigerants, purchased electricity and purchased steam
from various emission sources

* Preliminary estimate of greenhouse gas emissions from fossil fuel combustion and energy indirect emissions
throughout the year

* Greenhouse gas emissions calculation tool, easy calculation of greenhouse gas emissions
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https://ghgregistry.epa.gov.tw/ghg_New/main/calcaulate/03_2_info_edit?c=A000000000

Common Greenhouse Gas Emission Sources and Activity Data Sources of Small and Medium

Manufacturing Industries
Raw (combustible) materials Activity Data
pattern Sources
Stationary Fuel generators; gas. or fuel expenses, etc.

o Power generation equipment, such as: emergencye Diesel, natural gas, barreled Receipts for purchases
Comotsien « Heating equipment, such as: boilers, heating

Source
furnaces, etc,;
» Restaurant gas stove use, such as: natural gas or
liquefied petroleum gas.

Sources of Process o Carbon dioxide welding, acetylene cutting; o Carbon dioxide, acetylene, Purchase quantity and
Emissions o Surface treatment of metal and its products by etc. weight of steel
carburizing. e carbon dioxide, methane, cylinders, etc.
etc.
mobile combustion  Emissions caused by the combustion of fuel used in  Petrol and diesel. Fuel receipts, fuel card
Source transportation equipment, such as official vehicles records, etc.
and shuttle vehicles (not leased).
fugitive emission o  Refrigerants for freezing, refrigerating or air- o Refrigerant. o Refrigerant annual
source conditioning equipment; . fire extinguisher. filling quantity;
o Fire Extinguisher Emission of CO2 or fluorinated o Number of fire
gases. extinguishers.
e Mechanical equipment that uses electricity, suche Electricity from non- Electricity fee receipt,
zl‘ércirr‘ii_?;d as ice water hosts, air-conditioning equipment,  renewable sources. green electricity ;
lighting, photocopiers, or electric vehiclese Renewable energy transfer supply
includes renewable energy and non-renewable  electricity. receiptiz -
energy.
outsourced steam  Use steam or heat mechanical equipment. e steam. Bills of charge or traffic
records.

3 N\WEPLF



Example 1 (Small and Medium Manufacturing)

proposition

Factory A has its office located in the factory building

The factory has a gas boiler that uses natural gas as fuel
Several stackers (using diesel) are used to move related goods
Install 3 air-conditioning units in the office

In addition to purchasing electricity from Taipower (public electricity sales
industry)

Obtain renewable energy certificates and electricity through transfer.
Please check the operation process according to the above

|Identify the 111-year greenhouse gas emission sources of Factory A
Activity Data Information

Calculate its greenhouse gas emissions.



Step 1. Sources of activity data of raw (combustion)
materials and their consumption

» According to the table of common sources of greenhouse gas emissions and their activity data in small
and medium-sized manufacturing industries

 |dentify the sources of greenhouse gas emissions from Factory A

* The source of activity data and the consumption of each raw (fuel) material are shown in the table
below.

direct discharge
energy indirect

Emission Gas boiler Transport Refrigerant filling ~ Factory Office Renewable
: - lectricit
source (natural gas) equipment (R410A) electricity SEETE Energy Vouchers
ez and Electricity
N\ ApE el natural gas bill  Fuel record (receipt) Purchase receipt Taipower electricity ~ Taipower ~ Renewable energy
|l bill electricity bill  certificate or green
C power transfer
receipt
Usage 99 thousand 0.33 fairness 0.002 metric tons 14,987 3,490 kWh 5 thousand
amount cubic meters thousand degrees

degrees

B4 ER/&7E (Renewable Energy Certificate, REC) \\l I



Step 2 - Calculate emissions using the online GHG
conditional analysis emissions calculator

Use the greenhouse gas emission calculation tool to calculate its direct and energy indirect greenhouse gas emissions

For the renewable energy certificates and electricity used by factory A, the emission factor can be regarded as 0, so no emission is
generated

The electricity purchased from Taipower (public electricity sales company) needs to calculate its energy indirect greenhouse gas
emissions.

Instructions

1. Add the aforementioned raw (combustible) materials and their consumption, and initially calculate the greenhouse gas
emissions, using the preset coefficients of the Environmental Protection Agency to calculate
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The first data is completed as follows
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Calculation results direct list

Downloadable CSV file archive
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01-2 Service Industry _ Characteristics of
Carbon Inventory

v’ Inception meeting held
v’ Deciding to check the boundaries

v'The service industry is not yet under the management of the Environmental Protection
Agency

v If the supply chain does not require the adoption of specific inventory specifications, it can be
compared with small and medium-sized manufacturing industries to simplify its greenhouse
gas inventory procedures to boundary setting, emission source identification, and emission
calculation.

v’ Main emission types of service industry

v’ Indirect energy emissions in office space, leased storage space, upstream and downstream
logistics and transportation, leased cloud servers

v If logistics and transportation are emission sources owned by the service industry, this part is
classified as direct emissions or energy indirect emissions.

v’ Description of other indirect emissions
v’ Service industries disclose other indirect emissions in public CSR reports
v’ Contribute to the planning of follow-up service industry reduction actions

LS

N



Service Industry (1) Boundary Setting

« service sector boundary setting

« Select the appropriate inspection boundary according to its
Inspection purpose

« Therefore, the service industry can use the "single business base
Inder the enterprise” or "enterprise" as the bounds or_inspection

« The current common boundary setting of the service industry mostly
takes the "enterprise" as the unit for inspection
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Service Industry (2) Identification of
Emission Sources

v’ Statistical Classification of Industries by the Accounting and Accounting Office of the Executive Yuan

v" Service industries include accommodation and catering, publishing/video production/communication and
information and communication services, finance and insurance, compulsory social security real estate,
professional/scientific and technical services, support services, education, healthcare and Social work service
industry and art, entertainment and leisure service industry, etc.

v" Secondary sources of emissions: direct greenhouse gas emissions

v" Emergency generators and official vehicles using fossil fuels (such as natural gas, gasoline and diesel, etc.)

v' Refrigeration or air conditioning equipment (refrigerants used) or fire extinguishers with fluorine-containing
gases

Main sources of emissions: energy indirect emissions and other indirect emissions

Energy indirect emissions mainly come from related equipment or facilities using electricity

Other indirect emissions, according to the CSR report

Employee commuting, business travel, and cargo transportation or distribution with high availability

It is difficult to obtain data on other indirect emissions

Refer to 1ISO 14064-1:2018 or CNS 14064-1:2021 to identify indirect emissions that need to be checked.

Direct greenhouse gas emissions, such as emergency generators using fossil fuels (such as natural gas,
gasoline, diesel, etc.), official vehicles, and refrigeration or air-conditioning equipment (refrigerant used) or fire
extinguishers with fluorine-containing gases should also be included.
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(3) Calculation of Emissions Common sources of greenhouse gas
emissions in the service industry and their activity data sources

ategory mission ! m|SS|(:)r! SOUI’CQ Raw (Combustib|e) aCtIVIty data
pattern (corresponding activity/equipment type) R source

fixed « Power generation equipment, such as: emergency .« Diesel, natural gas,» Receipts for

fuel generators; barreled gas purchases or fuel

combustion « Restaurant gas stove use, such as: natural gas or charges

source liquefied petroleum gas.

mobile « Emissions caused by the combustion of fuel used in Petrol and diesel Fuel receipts, fuel

combustion transportation equipment, such as: official vehicles, card records

shuttle vehicles (not leased), and operating vehicles of

- logistics companies2, etc.

fugitive « Refrigerants for freezing, refrigerating or air- « Refrigerant; « Annual filling

€MISSION  conditioning equipment; . fire extinguisher. volume of

e Fire Extinguisher Emission of CO2 or fluorinated refrigerant;
gases. « Number of fire

extinguishers.

purchased ., Mechanical equipment that uses electricity, suchas « Electricity from .« Electricity receipt

electricity jce water hosts, air-conditioning equipment, lighting,  non-renewable sources. Green Power
photocopiers, or electric vehicles, includes renewable « Renewable energy Transfer Receipt °
energy and non-renewable energy. electricity.

2 The property rights of the vehicle are owned and controlled (owned) by the logistics operator N



other indirect emissions

Emission source (corresponding activity/equipment type) [Raw (combustible) materials Activity Data Sources

e Upstream and downstream transportation and e upstream and downstream e fuel consumption;
distribution: upstream and downstream transportation o Gasoline, diesel or electricity used e Transportation distance
and distribution of goods, such as emissions from leased in transportation and distribution, or transportation fee amount
vehicles Note 1 (vehicles not owned by the enterprise business travel, employee commuting, (according to the type of
performing the inventory); etc. transportation).

e Business travel; employee commuting.

e Discharge of waste generated during operation, such as:e Disposal of emissions frome Waste removal volume.
general waste (landfill, incineration or biological treatment),transportation or burial of wastee The distance of the waste

recyclables (transportation discharge) ° generated during operations. removal route.

e Emissions from upstream leased assets, such as:e Emissions caused by relatede Refrigerant replenishment
leased drinking water dispensers, chilled water hostsmaintenance such as leakage offor leased drinking water
or photocopiers, etc. refrigerants from leased  waterdispensers, ice water hosts,

dispensers and chilled water hosts. photocopiers, etc.
Note 1: If it is a long-term lease by a company and pays for oil, it can be included in direct emissions under operational control considerations. \



Example 2 (finance and insurance industry)

v'E Bank has a total of 20 branches in Taiwan

v'The main business model is to handle various deposits and loans for customers in
its branches, entrust managers with trust information deposits, and handle
domestic foreign exchange and other businesses

v'The main source of greenhouse gas emissions is the equipment using electricity
in the branch

v'Chilled water hosts, air-conditioning equipment, lighting, photocopiers, etc.;

v'Bank E provides official vehicles for senior executives to facilitate inspections of
branches

vIn order to expand business, employees often have business trips, and
considering the convenience, most of them use high-speed rail as a means of
transportation. \

v'|dentify E-Bank .

v 111 years of greenhouse gas emission sources and their activity data information"\

v'Calculate its greenhouse gas emissions. \ /



Stepl. Collect the activity data source and
consumption of each raw (fuel) material

energy indirect other indirect

2nilenrsentice=rs Official vehicle oil (gasoline) Refrigerant filling Branch electricity Employee Business

(R410A) Travel
Refueling records of each  Branch purchases Branch Electricity  travel statistics or
branch According to (annual single collection ~ Accounting write-off
(receipt) aggregation filling volume) documents
Usage amount 56,213 liters 10 kg 14,211,223 degrees High-speed rail
(=56.213 justice) (=0.01 metric ton) (=14,211 thousand mileage:

degrees) 5,430,879 km




Step2-Use the online greenhouse gas emissions calculation tool to
calculate "direct emissions and energy indirect emissions"
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Step 3 - Calculating other indirect GHG
emissions

« This sample business travel takes the high-speed rail as an example

 Calculation of other indirect emissions from employee business
travel

« Carbon Footprint Emission Coefficient of Passenger Transportation
Between Stations Using Taiwan High Speed Rail or Carbon Footprint of
Transportation Services

« (32 grams of COZ2e/person-emissions per kilometer (per person-
km)), as explained below.

5,430,879 ~E x 32 52 CO,e/BAN-BrE = 173.7885 /:\Mif

CO,e
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02-Environmental Protection Agency announces that the
inventory operation procedures for the emission sources of
registered greenhouse gas emissions should be checked

1. Boundary setting

2. Identification of emission sources
3. Calculation of Emissions

4. Data Quality Management

5. Documentation and Records
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1. Boundary setting

» Alllfemission sources that the enterprise can control its operation are included in the inventory boundary

¢“Avoid double counting, omission or misleading situations when aggregating emission data

» After the inventory boundary is set, the enterprise shall classify the emission sources within the inventory boundary

* Direct GHG emissions, energy indirect GHG emissions, and other indirect GHG emissions

* The Environmental Protection Agency announced that the management business only needs to identify and quantify
direct and energy indirect greenhouse gas emission sources at this stage

* The identification and quantification of other indire:,% greenhouse gas emission sources are not necessary information

for the EPA
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Direct and Indirect Energy Description

(1) Direct greenhouse gas emissions refer to direct emissions from processes or
facilities

Such as: emissions from factory boilers or process operations, and fugitive
emissions of refrigerants from fixed fuel combustion sources owned or controlled by
the organization, process emissions, transportation emissions, or air-conditioning
eqguipment.

(2) Energy indirect greenhouse gas emissions
Refers to indirect emissions from energy utilization using electricity or steam.
(3) Other indirect greenhouse gas emissions (non-essential)

Refers to the greenhouse gas emissions generated by business activities, which are
not self-owned or controllable by the business, such as other indirect emissions from\ |
leasing, outsourcing business, employee commuting and other activities. |



2. ldentification of emission sources

Identify emission sources that emit greenhouse gases within the scope of boundary

setting

According to Article 3 of the Measures for the Administration of Inquiry and

Registration

Environmental Protection Agency Announces Greenhouse Gas Types of Managed

Enterprises

carbon dioxide (CO2)

Methane (CH4)
Nitrous oxide (N20)

Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulfur hexafluoride (SF6)
Nitrogen trifluoride (NF3)
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Other substances announced by the central competent authority



(1) Source types of direct greenhouse gas
emissions

Stationary fuel combustion source: refers to the fuel combustion of stationary equipment
Boilers, furnaces, steam turbines, heating furnaces, incinerators and diesel generators, etc.
Sources of Process Emissions: Emissions from physical or chemical processes

Carbon dioxide (CO2) produced by the catalytic cracking process in the oil refining process,
perfluorocarbons (PFCs) produced when cleaning pipelines or etching in the wafer
manufacturing process of the semiconductor industry, and smelting coal in the steelmaking
process of the iron and steel industry (as a reducing agent) emissions, etc.

Mobile combustion source: refers to the fuel combustion of transportation equipment
Forklifts, cars, trucks and other means of transport.
Fugitive Emission Sources: Intentional and Unintentional Emissions

Methane emitted from equipment joints, seals, packing leakage, refrigerant escape,
wastewater treatment plants or gas processing equipment, etc.

LS



(2) Source types of energy indirect greenhouse gas emissions

» Purchased electricity

v" Public electricity sales industry: refers to the electricity provided by the public electricity sales industry (that is, Taiwan Power Co.,
Ltd.) .

v" Others: The source of electricity is provided by non-public electricity sales industry ,
v Renewable energy electricity and certificates

v" Types of renewable energy certificates issued by the Bureau of Standards, Inspection and Quarantine of the Ministry of
Economic Affairs

v According to Article 3 of the "Renewable Energy Development Regulations™

v" Including solar energy, biomass energy, geothermal energy, ocean energy, wind power, non-pumped hydraulic power,
domestic general waste and general industrial waste

v' Enterprises can use the above-mentioned renewable energy certificates and the certificate type should be integrated with
electronic certificates ,

v Renewable energy certificates for biomass energy, domestic general waste and general industrial waste, etc., because the
emission coefficient cannot be regarded as "0" for calculation

v' If a business uses renewable energy certificates such as biomass energy, domestic general waste, and general industrial
waste, it shall calculate the emission factor by itself according to the type and composition ratio of the biomass engrgy
and waste before using it.

v' Managed enterprises can obtain the renewable energy certificate of electronic certificate integration in the following way

y
A\



1The method of obtaining renewable energy certificates for
managed enterprises

v Renewable energy power generation industry direct supply or switch
to renewable energy

» Refers to the source of electricity provided by renewable energy
through direct supply or transfer from the power transmission
and distribution industry ,

v Renewable energy electricity sales industry
» Renewable energy electricity sales industry supplies green
electricity
v Emission sources that are not production facilities, such as offices
and dormitories, are included in the enterprise inventory boundary

v When identifying greenhouse gas emissions from purchased
electricity, it should be divided into

v Emissions from electricity used in the production process
(electricity used in the process

v Electricity emissions not used in the production process
(electricity used in non-processes, such as: electricity used
in offices and dormitories)

Transmission and distribution
industry

Transmission and
distribution industry
I
Renewable energy
electricity sales industry

* ®
! Il

Bl &l .
ﬁ\ ‘fﬁ\ 1“

Users who use renewable energy
(digital and certificate integration)




Stationary Fuel
Combustion Source

Sources of Process
Emissions

mobile combustion
source

fugitive emission
source

Direct discharge

« Power generation equipment (fuel is coal, oil, natural gas, etc.), such as: turbine generator ;

« Steam or heat generation equipment (fuel is coal, oil, natural gas, etc.), such as: steam-electric cogeneration

equipment, etc. ;

« Heating facilities (fuel is coal, oil, natural gas, biomass fuel, etc.), such as: heaters, boilers, kilns, furnaces, incinerators

and other fuel-burning equipment or machines, etc.
o Process facilities with physical or chemical reactions, such as: cement process (limestone), iron and steel process

(metallurgical coal), etc. ;
e  cutting or repairing (acetylene) ;
o Greenhouse gas emissions not caused by combustion in process operations, such as: light oil cracking, aromatics plants,

hydrodesulfurization plants, etc.
« Emissions caused by the combustion of fuel (such as gasoline or diesel) used in transportation equipment, such as stackers,

cranes, official vehicles, fuel tankers, trains, ships, aircraft, etc.

« Refrigerant escape from air-conditioning or refrigeration equipment (R410A, etc. ;

« Escape from storage tanks, pipelines, pumps or valves of fuel oil and natural gas ;

o Emissions from the use of solvents during cleaning ;

o Due to annual repairs, such as: pneumatic valve unloading, pipeline or well sinking, storage tank cleaning, etc. ;
o Abnormal discharge, such as emergency shutdown or pressure relief discharge, etc. ;

« Use of fire extinguishers (carbon dioxide, sodium bicarbonate) or sprayers, e.g. dry powder fire extinguishers;



C Indirect Energy

Category |Emission Main emission sources (use of raw (combustion)

pattern materials)

Energy Purchased . Mechanical equipment that uses electricity, including: general
Indirect  electricity outsourced electricity and outsourced renewable energy. Direct
emissions emissions are counted if electricity is used that is self-produced
within the boundary.
Outsourced . Mechanical equipment that uses steam or heat is counted as direct

steam emissions If it uses steam or heat that is self-produced within the

W

boundary.



3. Calculation of Emissions

» Calculation steps of greenhouse gas emissions

Identify sources of greenhouse

gas emissions
1. Measurement

. data
1. Emission l Activity data selection l
coefficient method 2 Non

1. Select the emission L_2 rﬁeasurement
2. Mass balance - calculation method 7 data
method |
| - | Emission factor
3. Direct monitoring selection
method '
2. Integrating greenhouse gas
emissions

N



(1) Select the emission calculation method

1. Emission factor method: the most common quantification method

« Use activity data such as raw (fuel) material usage or product output to multiply their
corresponding emission coefficients

« Emission calculation method: Multi
by its global warming potential

ly the nhouse gas emissions

N

Fuel Input >
Process
Material Input

Consider other factors:
Two examples: Combustion
oxidation factor, process emission
conversion factor, etc.

Note: The oxidation factor of fuel “\
combustions is 1.



Emission coefficient method: (1) fuel combustion

Annual greenhouse gas emissions (metric tons CO2e) = annual activity data x emission coefficient x 4.1868 x 10-9 x lower calorific
value x warming potential
v' Annual activity data (metric tons, kilometres, or thousand cubic meters)
v" Measuring data: use instruments to measure raw (combustion) material consumption as annual activity data, such as: coal feeder
records fuel coal consumption, gaseous fuel flow meter records data, and scale measurement data for each batch.
v" Non-measurement data: Since there is no actual consumption or purchase volume documents, it is pushed back through other
supporting data. For example: the purchase amount pushes back the original (fuel) material usage
v' Emission factors (kgCO2/TJ, kgCH4/TJ, kgN20O/TJ)
v According to IPCC 2006, the greenhouse gas emission coefficients of various fuels (including carbon dioxide, methane and
nitrous oxide)
v The enterprise develops the greenhouse gas emission coefficients of various fuels by itself, and this coefficient can only be used
after being approved by the Environmental Protection Agency
v’ 4.1868x% 10-°
v" is the unit conversion factor, 1 kcal = 4.1868 x 10-9 TJ.

» Lower calorific value (kcal/kg, kcal/liter or kcal/m3)

» The lower calorific value refers to the calorific value when the fuel is completely burned and the water vapor in the combustio
product exists in the gaseous state, also known as net heat. \

e \Warmina Potential (G\A/P)



Warming potential

Greenhouse Lifetime (years ) Timing of Global Warming Potential Assessments
gases Y 20% 100 5004F

methane 12 (12) 72 (62) 25 (23) 7.6  (7)
Nitrous oxide 114  (114) 289  (275) 298  (296) 153  (156)
HFC-23 (

Hydrofluorocarb | 270  (260) 12,000 (9400) |14,800 (12,000) (12,200 (10,000)
ons)

HFC-134a (

Hydrofluorocarb | 14 (13.8) 3,830 (3,300) 1,430 (1,300) (435 (400)
ons)

sulfur

3200 (3,200) |16,300 (15,100) {22,800 (22,200)

hexafluoride

32,600 (32,4002

Perfluorotributyl
amine ( PFTBA

The information in pal

rentheses refers to the TAR [6])

7,100L718



https://zh.m.wikipedia.org/wiki/%E4%B8%89%E6%B0%9F%E7%94%B2%E7%83%B7
https://zh.m.wikipedia.org/wiki/HFC-134a
https://zh.m.wikipedia.org/zh-tw/%E5%85%A8%E7%90%83%E6%9A%96%E5%8C%96%E6%BD%9B%E5%8B%A2#cite_note-7
https://zh.m.wikipedia.org/zh-tw/%E5%85%A8%E7%90%83%E6%9A%96%E5%8C%96%E6%BD%9B%E5%8B%A2#cite_note-8

Example of Emission Factor Method

uestion: Company A uses fuel oil for 110 years with 1,000 fair
v How much greenhouse gas emissions (in metric tons of CO2¢e) are produced?

v"Use the fuel oil emission coefficient of IPCC and the preset lower calorific value of this
guideline.

CO2 emission coefficient CH4 emission factor N20 emission coefficient Lower calorific value
(kgCH4/TJ) (kgN20/TJ) (kcal/L)

77,400 3 0.6 9600

v Annual greenhouse gas emissions (metric tons CO2e ) = Annual Activity Data x Emission factor x
4.1868x 10-2x lower calorific value x warming potential

v' COz2annual emissions = 1,000(kiloliter)x 77,400 (kgCO2/TJ) x 4.1868x109x 9600(kcal/L)x 1= 3,110.9599 %3
W CO2e

v’ CH4EEHERE= 1,000(A8) x 3 (kgCH4/TJ) x4.1868x10-9x 9600(kcal/L)x25= 3.0145 4, \HE CO2e

v N20 SEHERIE= 1,000(225R) % 0.6 (kgN20/TJ) x4.1868x109% 9600(Kkcal/L)x 298= 7.1866 2\Mif CO.e

Annual Greenhouse Gas Emissions =3,110.9599 + 3.0145 + 7.1866 = 3,121.1610 2\M# COze



Example 3 (chain retail business)

 C The entire Taiwanese operating base of the retail industry

Includes 1,200 stores and 1 office building

« Greenhouse gas emission sources include equipment using electricity in stores
(such as: commercial refrigeration or refrigeration equipment, air-conditioning
equipment, lighting, etc.) and office building electricity,

 Qutsourced disposal of store waste and entrusted logistics companies to
deliver goods to each store for transportation emissions.

 According to the above-mentioned inventory operation
process, identify the 111-year-old C retail industry

« Greenhouse gas emission sources and their activity data information
« Calculate its greenhouse gas emissions , \

N



ICES

"

commercial frozen or

refrigerated

Equipment (R134A)
Refrigerant purchase receipt

(annual fill volume)

5 metric tons

p 1 - Identify sources of GHG emissions from C retail outlets and

Energy indirect

Store and Office

Building electricity

Collection of
electricity bills for
stores and office

buildings

188,193 thousand

degrees

Other indirect

Distribution from logistics

center to store

Send to transport (diesel)
Conversion of

transportation
distance to fuel

consumption

4,593 kiloliters

Store

abandoned

disposal
Outsourced

waste removal

volume

statistics

8,329 mt




p 2 - Use the online greenhouse gas emissions calculation
ol to calculate "direct emissions and energy indirect
emissions”
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Emissions trial calculation list

FrigE Hesv H&REtzResv A =)=]

HEE R

E (ll:\\mC()ze/
g BRI EyRRE

HF PF a1
Cs Cs SF NF, (/) 8ra{sI) & (B

fir)

EEx EXE

HFC-
134a/R-
134a -
1 BHiE 2 GG1835 PaseZ v 5.0000 il &5 7,150.0000 0.0000 flER
=54 Y52 =
HFC-
134a/R-
1
=5
2 s 7] 350099 R v 188,193.0000 TE/ & 95,790.2370  0.0000 MiER
& ) =
B

Note: For this trial calculation of emissions, the source of - otal emiss alent (metric t
the coefficient is Greenhouse Gas Emission Coefficient ummary of total emission equivalent (metric tons
) CO2e/year): 102,940.237
Management Table Version 6.0.4

\




Greenhouse gas emission type emission
statistics table

Emission type

Type of emission
sources

Stationary (fuel
burning)

Emission equivalent of each emission type
(metric tons CO2e/year)
(4 decimal places)

Proportion of emission type (%)
(2 decimal places)

Direct

Energy indirect

Process

Move

Escape

Subtotal

Purchased

electricity

Summary of total emission equivalents
(metric tons CO2e/year) (3 decimal places)

0.0000
0.0000
0.0000
7,150.0000
7,150.0000
95,790.2370

102,940.237

0.00

0.00

0.00

6.95

6.95

93.05

100.00

Note 1: The proportion of each emission type (%): This value is rounded to 2 decimal places by calculating the total amount of seven greenhouse gases and each
emission type, and there may be some errors in rounding up. Note 2: According to the statistics of industrial emissions and usage habits, the Department has
converted the unit of the electricity carbon coefficient from “kg CO + kWh” to “public factory CO2/kWh" , and input the unit of electricity activity data into the

trial calculation tool on this platform should be

‘thousand degrees/year’

ST



Step 3 - Calculate other indirect GHG emissions

he transportation from the logistics center to the retail outlets, the emissions are calculated based on the

amount of diesel used. Calculation method
- Annual greenhouse gas emissions (metric tons CO2e ) = annual activity data x emission factor x 4.1868 x 10-9 x

lower calorific value x warming potential

- Diesel emission coefficient provided by IPCC and the preset lower calorific value of this guideline.

CO2 emission coefficient CH4 emission system N20 emission coefficient Lower calorific value (kcal/L)
kqgCO2/TJ kgN20O/TJ

74,100 3.9 3.9 8,400

v’ Annual CO2 emission = 4,593(g) x 74,100 (kgCO2/TJ)x 4.1868%10-9x 8,400(kcal/L)x 1= 11,969.5040 metric tons CO2e
v'CH4 annual emissions = 4,593 (community) x 3.9 (kgCH4/TJ) x 4.1868 x 10-9 x 8,400 (kcal/L) x 25 = 15.7500 metric tons of CO2e
v Annual N20 emissions = 4,593 (g) x 3.9 (kgN20/TJ) x 4.1868 x 10-9 x 8,400 (kcal/L) x 298 = 187.7400 metric tons of CO2e

Annual emissions of greenhouse gasesb = 12,172.9940 metric tons of CO2e from distribution and transportation from logistics centers.{o

stores



« Emissions from retail waste treatment

« Calculated based on waste disposal volume

« Annual GHG emissions (metric tons COZ2e ) = annual activity data x emission
factor

« Assume that waste in this example is treated by incineration

« Waste incineration treatment has an emission factor of 0.36 metric tons
CO2e/metric ton of waste

« Annual GHG emissions from retail waste disposal = 8,329 metric tons x
0.36 metric tons CO2e/metric ton = 2,998.4400 metric tons CO2e

* C Retail 111 years
 Total direct emissions 7,150 metric tons CO2e
« Total energy indirect emissions 94,472.886 metric tons CO2e
« Other indirect emissions are 15,171.434 metric tons COZ2e.



Emission coefficient method: (2) process emissions

 Definition: chemical or electrolytic reduction of some metal ores, thermal decomposition of substances, etc.

» Such as: processes using carbonates (calcium carbonate CaCO3, magnesium carbonate MgCO3), or manufacturing

processes of steel, iron and non-ferrous metals

» The greenhouse gas emissions can be calculated by the input of raw materials or the output of products.
 emissions formula

» Annual greenhouse gas emissions (metric tons CO2e) = annual activity data x emission factor x warming potential
« Annual activity data (metric tons, kilometers, or thousand cubic meters)

« Measurement data: The amount of raw materials used is measured by instruments as annual activity data, such as: the

data obtained by weighing scales for each batch of materials.

» Non-measurement data: Since there is no actual consumption or purchase volume documents, it is pushed back

through other supporting data. For example: the purchase amount pushes back the usage amount.
« Emission factor (metric tons CO2/per unit input material or output product)

 Calculate the emission factor of the raw material by chemical balance formula \



Example Process Emissions

* Question
 Limestone is used in the prevention and control equipment of exhaust gas desulfurization technology in
company B's plant
 Limestone purchases of 50 metric tons in 110
« How much greenhouse gas emissions (in metric tons of CO2e) are produced?

* Calculate
« ORARBES S SO, EEFEICaCO; + SO, + 2H,0 — CaSO; - 2H,0 +
Cco,
« CaCO; 7FE£ 100 - CO, 7FE 44 - &=/~ 1 mole CaCO; Z4 1 mole CO,
o PERZRBIGTEW S

. _ 1mole CO,2 %5 F& _ 44 _ . .
CO, HE# 143 S 0.44 /8 CO,//»"8 CaCOs
- BERBEFHNE = ANECO,

50 (ton) x 0.44

= 22.0000 A4&CO
48 CaCO, e



Emission coefficient method: (3) Calculation of outsourced electricity emissions

« \Emissionsformula
~agAPUal greenhouse gas emissions (metric tons CO2e) = annual activity data x emission factor x warming potential
 Activity data (thousand degrees)
» Measuring data: Use instruments to measure electricity consumption as annual activity data, such as: electricity meter record
data (electricity bill receipt).
« Those who use direct or transferred renewable energy should also collect relevant bills for charges.
« Emission factor
» The source of electricity is a public electricity retailer
« The emission factor is based on the electricity carbon emission factor announced by the Energy Bureau (metric tons of
CO2e/kWh).
 In principle, the electricity carbon emission coefficient of the year of the inventory is used. If the electricity carbon emission
coefficient of the current year has not been announced when the inventory is carried out, the electricity carbon emission
coefficient of the previous year can be used.
» The source of electricity is not a public electricity retailer
» The emission factor shall adopt the verified emission factor of the current year provided by the supplier
 For those who use renewable energy for self-generation and self-use, or those who use renewable energy certificates such as solar
energy, geothermal energy, ocean energy, wind power, and non-pumped storage hydraulic power, the emission factor is 0 metric tons
of CO2e/kWh.
« Those who adopt renewable energy certificates such as biomass energy, domestic general waste, and general industrial waste, et
shall calculate their emission factors according to the types and composition ratios of biomass energy and waste before using the

* Warming Potential (GWP)

« The Environmental Protection Agency regulates that the global warming potential (GWP) should adopt a centennial scale, andithe
referenced version is the IPCC AR4 assessment report.

e The unit of the emission coefficient is "metric ton CO2e/kWh", which means that the emission coefficient has taken the warmin
potential (GWP) into consideration, so there is no need to multiply the warming potential (GWP).




Examples of Emissions from Purchased Electricity
*“E Corporation 109 years
2,000 kilowatt-hours of electricity purchased by the public electricity sales industry

2,000 kilowatt-hours of power transferred from renewable energy power generation companies

(supported by the purchased electronic certificate, each certificate is 1,000 kilowatt-hours)
« How much greenhouse gas emissions (in metric tons of CO2e) are produced?

* In 2019, the carbon emission coefficient of electric power was 0.502 metric tons CO2e/kWh, and the

emission coefficient of electric certificate integration certificate was 0 metric ton CO2e/kWh

 In 2019, the carbon emission coefficient of electric power was 0.502 metric tons CO2e/kWh, and the

emission coefficient of electric certificate integration certificate was 0 metric ton CO2e/kWh \

* |llustrate

 Annual greenhouse gas emissions = 2,000 kwh x 0.502 metric tons CO2e/kWh + 2,000 kWh x Q\
metric tons CO2e/kWh (renewable energy certificate coefficient) = 1,004.0000 metric tons CO2e \



Emission coefficient method: (4) Calculation of outsourced steam
emlssions

Annual greenhouse gas emissions (metric tons CO2e) = annual activity data x emission factor x warming potential

Annual activity data (metric tons)

« Measurement data: use instruments to measure steam consumption as annual activity data, such as: flow meter
records the consumption of steam input (charge receipt

« Non-measurement data: Since there is no actual consumption or purchase volume documents, other supporting data
are used to push back, such as: the purchase amount pushes back the usage
Emission factor

» The steam emission factor shall adopt the emission factor provided by the supplier. (The unit of emission coefficient
IS metric ton CO2e/metric ton, or the emission coefficients of three types of greenhouse gases, such as: metric ton
CO2/metric ton, metric ton CH4/metric ton and metric ton N2O/metric ton)

« Steam suppliers should calculate their steam emission coefficients using the heat-first method. For detailed
calculation methods, please refer to Appendix V1 of this guideline.
Warming Potential (GWP)
» The Environmental Protection Agency regulates that the global warming potential (GWP) should adopt a centefnial
scale, and the referenced version is the IPCC AR4 assessment report, and 1S014064-1:2018 references AR6

If the unit of the aforementioned emission coefficient is "metric ton CO2e/metric ton", it means that the emission
coefficient has taken the global warming potential (GWP) into consideration, so there is no need to multiply the glgba
warming potential (GWP) 0\



Example of Purchased Steam Emissions

 E Corporation 109 years

 Purchased 2,500 metric tons of steam from Y'Y steam plant, and the steam emission coefficient

of Y'Y steam plant in 2010 was 0.30867 metric tons CO2e/metric ton

« How much greenhouse gas emissions (in metric tons of CO2e) are generated?

e |llustrate

« Annual greenhouse gas emissions =

2,500 metric tons x 0.30867 metric tons CO2e/metric ton = 771.6750 metric tons CO2e



2. Mass balance method

* Definition
* Refers to the balance of the quality of materials and [ ———
energy in and out, production, consumption and Emissions= 44/12  (total
- - - - = X
conversion in processes or chemical reactions. é carbon input — total carbon

» Reason for adoption

* It is often difficult to link emissions directly to a @
single material input in steel plant manufacturing

output)

processes or chemical industry manufacturing — .
Processes _— S
 Because its products or wastes contain a lot of Total - Total
carbon (such as: organic chemicals, carbon black, | carbon | ——— N — | carbon
etc.) . Input —_ m gy — output
* Therefore, using carbon input and output to - -
calculate emissions is closer to the actual —
situation B

Regqulation—General guidance for installations, 2022.02.

References :EUROPEAN COMMISSION. Guidance Document:The Monitoring and Reporting \ /


https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/monitoring-reporting-and-verification-eu-ets-emissions_en

Mass balance method: (1) fuel combustion

Principle description
 Calculation of fuel combustion by mass balance method, only for calculation of CO2 emissions
 Enterprises should still use the emission factor method to calculate CH4 and N2O emissions from fuel
combustion.

Formula: Annual CO2 emissions (metric tons CO2) = annual activity data x 44/12 x carbon content

Annual Activity Data

« Measurement data: use instruments to measure the consumption of raw materials and fuels as annual activity
data, such as: the measurement data obtained from weighing scales for each batch of raw (fuel) materials.

» Non-measurement data: Since there is no actual consumption or purchase volume documents, other
supporting data are used to push back, such as: the purchase amount pushes back the usage.
4412
« The molecular weight ratio of carbon dioxide (CO2) to carbon (C) is 3.6667 metric tons CO2/metric ton C .

Carbon content (%)

« The carbon content is expressed in mass percentage, and the test report should be provided if the self-tested
value is adopted

* Those who have not tested themselves can use the carbon content provided by the supplier, and should attach
the test report or supporting materials provided by the supplier. \



Examples of fuel combustion
pany B used 5,000 metric tons of Emrilsogic@ nglO, how much greenhouse gas emission (in

metric tons of CO2e) would it produce®

« Among them, the IPCC’s sub-bituminous coal emission coefficient, the low-level calorific value announced
by the Environmental Protection Agency, and the carbon content of company B’s self-test are quoted, as
shown in the following table .

CO2 emission factor | CH4 emission factor | N2O emission factor | lower calorific value
kaCO2/TJ kaCH4/TJ kaN20/TJ %
1 15

96,100 4,900 53.8

* |llustrate

« Annual CO2 emissions = annual activity data x 44/12 x carbon content
« Annual CO2 emission=5,000(metric tons) x 44/12 x 53.8(%) = 9,863.3333 metric tons CO2e

« Annual greenhouse gas emissions (metric tons CO2e) = annual activity data x emission coefficient x 4.1868 x 10-9 x
lower calorific value x warming potential

« CH4 annual emissions=5,000(metric tons)x1 (kgCH4/TJ)x4.1868 x10-9x 4,900(kcal/kg) x 25= 2.5644 metric to
CO2e

« Annual N20O emissions = 5,000 (metric tons) x 1.5 (kgN20/TJ) x 4.1868 x 10-9 x 4,900 (kcal/kg) x 298= 45.85
metric tons CO2e |

* Annual Greenhouse Gas Emissions = 9,863.3333 + 2.5644 + 45.8517 = 9,911.7494 metric tons CO2e



3. Direct monitoring method

 Calculate the emissions based on the results of
continuous emission monitoring or regular
sampling, and measure the concentration of
greenhouse gas emissions

» The method of calculating the emission amount
based on the exhaust gas concentration and flow

rate (as shown in Figure 3-8).
« |f there is direct monitoring or regular sampling S‘g

and measurement of CO2 emissions during the
Inventory operation, and the amount . If the
measuring instrument has regular external
calibration, it is recommended to use direct
monitoring or regular sampling data. To improv
the accuracy of quantitative results and
credibility.

concentration

3

Flow meter




(2) Summary of greenhouse gas emissions

 The aforementioned emissions calculation formula is converted into metric tons of
carbon dioxide equivalent (metric tons COZ2e) using warming potential (GWP)

 Enterprises should summarize the calculation results of each emission source

 Aggregated emissions should be expressed in metric tons of CO2e and rounded to the third decimal
place

 The inventory is displayed with the third decimal place, or the three decimal places of scientific
notation.

 The three greenhouse gases CO2, CH4 and N20 produced by biomass fuel combustion
should be quantified

« The IPCC has stated that the CO2 produced by the combustion of biomass fuels is part of the natural
cycle reaction and will not increase the concentration of CO2 in the atmosphere. It only needs to b
quantified and listed separately, and does not need to be summarized in the total emissions

« CH4 and N20 should be quantified and aggregated into total emissions. \ /



4. Data Quality Management

v Management Purpose
v By establishing an enterprise internal inventory information management system to confirm the
Inventory quality and uncertainty risks of greenhouse gas-related data, so as to improve and ensure
the accuracy of greenhouse gas inventory results
v"Management Principles
v Qualitative: 1. Confirm that the boundary scope is relevant to the purpose of the inspection, 2. The
emission source has been completely identified, 3. The excluded items should be transparently stated
v’ Quantitative: 1. Whether the activity data reference is correct, and save the calculation formula and
supporting documents, 2. Whether the emission coefficient is consistent with the activity data unit.
v’ Data quality management: Confirm that its inventory management procedures can effectively identify \‘
errors, reduce uncertainties and improve data quality, so as to achieve the goal of continuous

Improvement, and it is also a reference for inspection agencies to judge data quality. \\ /



(1) Calculate the data error level of emission sources

»~Data Error Level Scoring for Emission Sources

 Activity Data Error Level (Al)
* Instrument calibration error level (A2)
» Emission calculation parameters (calorific value or carbon content) error level (A3)
» Data error level of emission sources (A) =Al x A2 x A3

Activity Data Error Level (Al) continuous monitoring regular sampling Estimate yourself

ISl Ee=lol -\ (o] g N-1g do | gl | he data obtained from the The data obtained from the instrument Estimated data other than

level (A2 instrument measurement performed measurement performed by the external measurements
P P y
more than once a year by external school less than once a year

schools

Emission calculation In-house development parameters, Manufacturer supplied parameters or National Announcement Parameters

parameter error level (A3) parameters obtained from mass area announcement parameters or International Announcement

—

balance, or parameters experienced Parameters

In the same process/equipment
A\W FrF§



) Determining the scoring interval based on the error
level of the emission source

o After the emission source calculates its data error level, determine the
scoring range of the emission source

» For example: If the data error level is 6, its scoring range is 1.

 The data quality distribution of emission sources in the plant can be
grasped.

Data Error Level(Al x A2 x A3) 10tol8 | 19 to 27




(3) Calculation of emissions inventory levels

 Calculate the overall average score for the emissions inventory level

« After calculation and judgment, the product of the error level of each emission source and the
proportion of the total emission is accumulated and summed up

» The supplier checks the quality of the inventory data by himself, and serves as a reference for the
direction of future inventory data refinement.

Emissions Inventory Level Overa 10 tol8| 19 to27/
Average Score

Z(Data error level of emission source x
proportion of total emission)

inventory level first level Second Third level
level




Quantitative Analysis of Uncertainty

ity Data Uncertainty

» The source of activity data is instrument measurement, such as electric meters, oil gauges, gas meters and other
instruments

« Activity data uncertainty upper and lower limits = * error value (%) x expansion factor = * error value (%) x 2

 Uncertainty of emission coefficients: The upper and lower limits of uncertainty of the emission coefficients of each
raw (fuel) material provided by IPCC.

sources of uncertainty

Statistical method

activity data

Instrument Calibration Records

Statutory tolerance

In-house uncertainty value

Emission Factor
Note

1.

2.

3.

4, Recommended by international organizations

1.

2. Uncertainty values disclosed by suppliers, industrial unions, etc.
3.

IPCC Announcement Suggested Values




Uncertainty Quantification of Different
Measurement Methods

Directly Measured Indirectly Measured
Step 1 | Emissions Emissions
Calibration of « Activity data
monitoring equipment « Emission factor
| Combined
Uncertainty

Uncertainty for a
single emission
source

Step 2

Activity data Uncertainty
Quantification

Uncertainty in computing integration

Step 3 Calculations can be performed at plant or
| company level

Document and interpret uncertainty
Step 4
assessment results

Quantification of Uncertainty
in Emission Factors

Uncertainty quantification of
single sources

Total emissions weighted

Whole Plant Uncertainty
Quantification

Documenting Uncertain
Results

single
uncer
tainty
needs
to be
less
than
60%

;

Source: GHG Protocol guidance on uncertainty assessment in GHG inventories and calculating statistic

parameter uncertainty.

il



5. Documentation and Records

19 Establish*an emission inventory

« 1. Basic business information;

« 2. Boundary setting;

« 3. ldentification of emission sources;

4. Quantification of emissions (including activity data and management of emission coefficients) and summary of plant-wide
greenhouse gas emissions

« 5. Data quality management.

(2) Writing an investigation report
1. Purpose and business introduction
2. Boundary setting
3. Identification of emission sources
4. Quantification of Emissions

4-1. Emission calculation method 4-2. Activity data collection and data source description 4-3. Emission coefficient andy
its source and selection of related parameters 4-4. Biomass emission description 4-5. Summary of greenhouse gases in th ole
plant emissions '

5. Data Quality Management .\

N2



4 1S5014064-1:2018 Inspection work

1. Classification and ldentification of Emission Sources
and ldentification of Significance

2. Quantification method and reference emission
coefficient

3. School Case: Case Study of Nanhua University
4. Case of agricultural cooperatives: Gukeng Organic



1.1S014064-1:2018 emission source classification

ISO 14064-1:2006 ISO 14064-1:2018
bl |
e 1 )
Scope 1 Direct Category 1 : Direct GHG emissions and removals
g SRR (Y. SH, - S S . S S S S . - - S S A S S
Scope 2 {/Category 2 :| Indirect GHG emissions from input energy
B i
( \ | ———— Indirect GHG emissions from
| | b s transportation
I . — :
| | | Indirect | | Indirect GHG emissions caused by the Ubst
: | : Category 4 : use of products by organizations | pstream
Scope 3 : —
I ? | I | Indirect GHG emissions caused by the Downstre
I : Sl use of products by organizations am
| | : — | |
| I Aot o Indirect GHG emissions from other
\ ) Sl sources

Qualitative Materiality
description identification \




Significance Assessment Guidelines for Major Indirect Greenhouse Gas

Emission Sources
v For categories 2 to 6, significance evaluation criteria need to be designed and screened
v" Not all categories are calculated, high scorers are included

Carbon Reduction

Activity Data Sources

Score | Occurrence frequency (A) Opportunities (B) (©) Emission factor (D)

3 Happens\jlvteleelil stonce a have control Accounting/ERP EPA Bulletin Factor
happens at least once a | Need to cooperate with : In.ter.natlonal

2 : Estimate Emission Factor

season other units )
SImpro

Occurs less than three Unable to get data/ :

1 no chance at all unavailabl

times per year

Difficulty obtaining data

v" EPA Environmental Protection Agency, Simpro emission factor collection software

4
\




Case Study of Significance Assessment of Major Indirect Greenhouse Gas

Emission Sources

categ cateqory Subcategory A total S|gn|f|ca}nce
ory score evaluation
Energy Direct | 1.1 Direct emissions from stationary combustion include
Emission sources ]
Sources 1.2 Direct emissions from mobile combustion sources _|include
1 1.3 Direct Emissions from Manufacturing Processes _|include
1.4 Direct Emissions from Fugitive Emission Sources _|include
1.5 Direct emissions from land use, land-use change and 0 0 Non-significant (no
forestry land-related use)
Energy 2.1 Indirect emissions from imported electricity include include
Indirect greenhouse gas emissions from the production and
2 : : . L 3 11
Sources of consumption of imported electricity by the organization
Emissions concerned.
Transport 3.1 Emissions from upstream raw material 0 0 Non-significant (no
indirect transportation raw material)
sources of 3.2 Emissions from downstream product transportation 0 0 Non-distinctive (no
emissions (calculated up to first-order customers) product)
3.3 Emissions from employee commuting non-significant
3 Includes transport-related emissions from employees' 3 9 q
homes to their workplaces \
3.4 Emissions from customers and visitors visiting 3 9 non-significan:

transportation




Significance Assessment Form for Major Indirect Greenhouse Gas

Emission Sources

Material/
Service
Indirect
Sources of
Emissions

4.1 Greenhouse gas emissions generated by the organization's

Included, energy

Product uses
Indirect
emission
sources

. 11

purchase of commodities (energy) purchases only

4.2 Greenhouse gas emissions from capital goods 0 Non-distinctive (no

manufacturing and processing lease)

4.3 Emissions from disposal of solid and liquid wastes include

depend on the nature of the waste and its treatment. Typical

. e : ) : 12

disposal types are landfill, incineration, biological treatment

or recycling processes

4.4 Greenhouse gas emissions from capital goods leasing 0 | non-significant

4.5 Greenhouse gas emissions from services such as tutoring, 5 non-significant

cleaning, maintenance, postal delivery, banking, etc.

5.1 Emissions or removals during the product use phase, Non-distinctive (no

including the total expected life-cycle emissions from all 0 | product)

relevant products sold

5.2 Greenhouse gas emissions from customer leasing. 0 Non-distinctive (no
product, no lease

5.3 Greenhouse gas emissions from product disposal 0 Non-significant (
product, no waste)

5.4 Greenhouse gas emissions from equity debt, investment Non-significant (n

debt, plan funds and other investments 0 equity debt, invést

debt, program fu

ff



2. Quantification method (category 1)

1. Stationary emission sources (category 1)
(1) Emergency generators, boiler diesel

Greenhouse gas emissions (CO2e) = (activity data * CO2 emission factor * CO2 global warming potential) +
(activity data * CH4 emission factor * CH4 global warming potential) + (activity data * N20O emission factor *
N20 global warming potential)

2. Mobile emission sources (category 1)
(1) Official car (gasoline)

Greenhouse gas emissions (COZ2e) = (activity data*CO2 emission factor*CO2 global warming potential) + (number
of activities

According to *CH4 emission coefficient*CH4 global warming potential) + (activity data*N20 emission
coefficient*N20 global warming potential)

(2) Equipment (gasoline, diesel)

Greenhouse gas emissions (CO2e) = (activity data*CO2 emission factor*CO2 global warming potential) + (number\‘
of activities

According to *CH4 emission coefficient*CH4 global warming potential) + (activity data*N20O emission
coefficient*N20 global warming potential) { /

\
\



Quantification methods (category 1))

3. Fugitive Emission Sources (Category 1)
(1) Refrigerant escape from refrigeration and air-conditioning equipment
Greenhouse gas emissions (CO2e) =

Quantity of specific equipment * original filling volume of specific equipment * emission factor of specific
equipment * GWP value

Device name Common equipment Emission factor (emission
rate) (%)

Household freezing and refrigeration equipment household refrigerator 0.1-0.5
Independent commercial refrigeration and commercial refrigerator 1-15
refrigeration equipment
Medium and large refrigerated and refrigerated Large freezer and cold room 10-35
equipment
Freezing and refrigeration equipment for Low temperature home delivery 15-50
transportation
Industrial freezing and refrigeration equipment, Industrial Cryogenic Equipment 7-25
including food processing and refrigeration
Chiller Chiller 2-15
Residential and commercial building air air conditioner 1-10
conditioners
mobile air cleaner car air conditioner 10-30




Quantification methods (category 2)

1. Purchased Electricity (Category 2)

According to the announcement of the Energy Bureau, the
carbon emission coefficient of electric power in 2021 = 0.509
kgCO2e/degree)

2. Greenhouse gas emissions (CO2e) = electricity consumption
(kWh/year) * power announced by the Energy Bureau
\ /



Quantification Methods (category 3)

v'Definition
1. Employee commuting includes employees traveling from their homes to their workplaces, transport-related emissions

2 Emissions from business or employee travel and transportation

v Calculation formula

v Greenhouse gas emissions (CO2e) = transportation distance (km) * number of employees (p) * number of
working days (days) * carbon footprint emission coefficient of transportation mode

v The emission factor can be found in the product carbon footprint database of the Environmental Protection
Agency
(1) Passenger car for private use (gasoline) (2014): 0.115 kgCO.e/person-extended kilometer (pkm)
(2) Robotic bicycle (gasoline) (2014): 0.0951 kgCO:¢e/person-extended kilometer (pkm)
(3) Taiwan’s railway transport service (Electrical Multiple Units) (2015): 0.054 kgCO2e/person-km (pkm)
(4) High-speed rail transport service (2018): 0.034 kgCO2e/person-km (pkm)

IRIREEmik e &R E (EPD Product Carbon Footprint Database) https://cf-
calculate.tw/cfpc/WebPage/LoginPage.aspx \ /



https://cfp-calculate.tw/cfpc/WebPage/LoginPage.aspx

Quantification methods (category 4)

v'Item 1: Upstream emissions from energy use

v'Indirect greenhouse gas emissions from products used by the
organization

v'Calculation formula

Greenhouse gas emissions (CO2e) =Electricity consumption (kWh/year)*electricity indirect
carbon footprint (2019) (kgCO2e/kwh)

Greenhouse gas emissions (CO2e) =Upstream emissions of purchased diesel
(liter/year)*diesel (unburned, 2019) (kgCO2e/liter)

Greenhouse gas emissions (CO2e) =Upstream emissions of purchased gasoline
(liter/year)*motor gasoline (unburned, 2019) (kgCO2¢/liter)

v Emission factors from the EPA's Product Carbon Footprint Database.

(1) Indirect carbon footprint of electricity (2019): 0.0923 kgCO2e/degree. .

(2) Diesel (unburned, 2019): 0.733 kgCO2¢/liter. '
(3) Motor gasoline (unburned, 2019): 0.66 kgCOZ2¢/liter. \\ /



Quantification methods (category 4)

em 2: Waste Disposal - Indirect Greenhouse Gas Emissions from Products Used by the Organization

v’ Calculation formula)

Greenhouse gas emissions (CO2e) = Waste disposal (incineration) (metric ton/year) * Waste incineration
treatment service (Miaoli County Waste Incineration Plant) (kgCOZ2e/metric ton))

Greenhouse gas emissions (CO2e) = Waste transportation (tons/year) * incineration plant destination (km) *
waste Is removed and transported by diesel-powered garbage trucks for general waste (kgCOze/tkm (tkm)

Greenhouse gas emissions (COZ2e) = Fertilization of organic waste (metric ton/year)* Fermentation-free
conversion of organic waste to fertilizer treatment service (kgCOze/metric ton (mt)
v'EPD Product Carbon Footprint Database

v If recyclables and waste are transported by the same manufacturer, the waste transport emission
coefficient is used.

(1) Waste incineration treatment service (Miaoli County Waste Incineration Plant): 340 kgCO2e/metric ton)
(2) Removing and transporting general waste with diesel-powered garbage trucks: 1.31 kgCO.e/tkm
(3) Organic waste ferment-free conversion fertilizer treatment service: 48.30 kgCO.e/metric ton (mt)



CC 2006 Suggested Values of Uncertainty Factors for Activity Data)
Thoroughly establish a complete data statistics| Thoroughly establish a complete data statistics
system system
Source
Measure Infer Measure Infer
Energy industry Less than 1% 3-5% 1-2% 5-10%
Commercial, residential
(fuel consumption)
3-5% 5-10% 10-15% 15-25%
Industrial combustion
energy intensive industr
(Energy Y) 3-5% 3-5% 10-15% 5-10%
Other industries) 3-5% 5-10% 10-15% 15-20%
Biofuel
(lack of source information) 10-30% 20-40% 30-60% 60-100°
A

Source: 2006 IPCC Guidelines for National Greenhouse Gas Inventories “l



https://www.ipcc-nggip.iges.or.jp/public/2006gl/

WAcertain analysis results of greenhouse gas emission data (category 1 and

category 2)

Uncertainty analysis
Emissions Proportion i :cci
Emission source (metric tons (%) Activity data Emission factor Integra_ted
CO2e) Uncertainty Uncertainty( uncertainty
(%) Source +0%) Source (%)
IPCC provides activity data recommendations 5 34% Calculated by citing the 95% confidence +7.31%
Gasoline 15 0.3 +5.0% (other industries have not yet established a sound P '60% interval of the IPCC 2006 emission 5 l63%
statistical inference to 5%) ' coefficient '
IPCC provides activity data recommendations +0.94% Calculated by citing the 95% confidence +5.09%
Diesel fuel 49 1.1 +5.0% (other industries have not yet established a sound P '02% interval of the IPCC 2006 emission 5 '39%
statistical inference to 5%) ' coefficient '
IPCC provides activity data recommendations 45 34% Calculated by citing the 95% confidence +7.31%
Car gasoline 10 0.2 +5.0% (other industries have not yet established a sound D) l60% interval of the IPCC 2006 emission 5 l63%
statistical inference to 5%) ' coefficient '
IPCC provides activity data recommendations +0.94% Calculated by citing the 95% confidence +5.09%
Car diesel 69 1.5 +5.0% (other industries have not yet established a sound P '02% interval of the IPCC 2006 emission 5 '39%
statistical inference to 5%) ' coefficient '
IPCC provides activity data recommendations .
Solvents_, Sprays, 273 6 +15.0% (other industries have not yet established a sound +7.0% Th? u_ncertalnt_y _factqr of the IPCC +16.55%
and refrigerants T emission coefficient is set at +7.0%
statistical inference to 15%)
Outsoqrging 4,107 90.8 +1.0% Meter grade A (error + 0.5% * 2 (safety factor) = + £7.0% The_un_certainty_ ffactor of the IPCC £7.07%
electricity 1.0% emission coefficient is set at +7.0
Uncertainty analysis
Emissions (metric 4,522.49 100.0 Total Uncertainty (%)

tons CO2e)




School Case: Case Study of Nanhua University

Basic Information (1)

« Fill in the company profile and basic information

School name ti'] = J’i%

Headmaster 4 53 85

Total number of the staff
and students 6.106 A

School address ERRAGESER KT

Greenhouse Gas Manager aﬂi-iﬁ s

Contact number 05-2721001#5342

Email hongyaoming(@gmail.com




Basic Information (2)

« Company organization chart, greenhouse
inventory promotion organization chart
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Defining the Boundary (1)

 The organizational boundary adopts the definition of operation control in
1ISO14064-1:2018. The scope of the inspection boundary is: administrative
building (Sungkyunkwan), teaching building (Xuehui Building, Xuehaitang,
Zhongdao Building, Miaoyin Building), library (Wu Wu Zang ), Zhengxing Center,
faculty dormitory (Yunshuiju), student dormitory (Wenhui Building, Lize Building,
Yuangi Building, Seven Villages, Nine Villages, Nanhua Pavilion).

« Among them, Xingxue Memorial Hall and Xueshe are the Board of Directors of
Fo Guang Shan and are not affiliated with Nanhua University. The cabin has been
demolished. Student restaurants (Yunshuiju, Wenhui Building), subcontractors
(Xuehui Building 7-11, Yuanqi Building 7-11) part of the electricity bills are paid
by the student cafeteria and subcontractors, and the rest of the buildings belong to
the school’s organizational boundaries. \

N



Defining the Boundaries (2)
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Nanhua University

E 58 Parking
O witre ATM
BBIMPT Post Office
[—?] EFBIE Convenience Store ®
2]l ®® Cafeteria

4 & 2 & Campus Map @

(@ #P9 (Main Entrance )
@) ¥#= (Campus Security)
@ A% (Bus Stop)

B K12 (Academic Building)
@ 512 (Xue Hui Lou)
© B45% (Xue Hai Tang)
@ ilit® (Zhong Dao Lou)
1TBA#% (Administrative Building)
@® RL19ME (Cheng Jun Guan)
[E®aE (Library)

© mBWEEMBA (Wu Jin Zang)

@& (Campus Housing)
@ /VKIE (Staff Residence)
© ®|KE (Yun Shui Staff Residence)
© @ik (Wen Hui Dormitory)
© 242 (Li Ze Dormitory)
© #&#1® (Yuan Qi Dormitory)
© N (Jiu Cun Dormitory)
© -+# (Qi Cun Dormitory)

BMESEHH(Sports and Extracumicular Activities)
@ #8 (Sports Field)

© E38 (Football Field)

© #3338 (Baseball Field)

@ B2m8 (Experimental Farm)

© ®a8 (Sports Stadium)

@ RBLZAE (Fundraising Commemoration Hall)
@ ¥338 (Basketball Court)

©) BB (Tennis Court)

© %558 (Archery Range)

@ #3348 (Volleyball Court)

@ mEREM (Innovation Hub)

® MMM (Healing Garden)

@® &I (Design Studio)

@ B (Eucalyptus Forest)

® hRWEREAM (Lotus Walkway)

@ ##4 (Olive Lake)

@ 83 (Gym and Fitness Center)

(0 EBZWMM (International Conference Hall)
@© @M (Performing Arts Theater)

@ EPRW MM (nternational Conference Hall)
@) e (e-College Learning Center)
@ RWB=E (Nanhua Vihara)

62249 A M AP IAR A IE —FRS5S% TEL : 05-2721001
55, Sec. 1, Nanhua Rd., Dalin Township, Chiayi County 62249, Taiwan



Data creation_Category 1

* Project
Gasoline equipment : Official vehicles (gasoline), boilers, generators, farm implements (gasoline)

Diesel equipment): official vehicles (diesel), farm implements (gasoline)

Refrigerant equipment) : air conditioner, ice water host, water dispenser, refrigerator, official vehicle refrigerant,
heat pump water heater, vending machine

Others : ethanol, methanol, carbon dioxide gas cylinders (for biotechnology experiment), carbon dioxide fire
extinguishers

 Collection method :
Oil bills and invoices, manufacturer purchase receipts, and equipment nameplate labels

* Precautions :

Refrigerant equipment requires equipment nameplate labels to record the type of the refrigerant and the original ¢
capacity of the refrigerant \



Data creation _Category 1

« Stationary combustion:
Boilers, generators, agricultural implements (gasoline)

 Mobile combustion

Official vehicles (gasoline), official vehicles (diesel), agricultural implements -
trucks (gasoline), agricultural implements - trucks (diesel).

« Dissipation

Air conditioner, ice water host, water dispenser, refrigerator, official car
refrigerant, heat pump water heater, vending machine

e Other

Methanol, ethanol, carbon dioxide gas cylinders (for biotechnology
experiments), carbon dioxide fire extinguishers) \
Y



Data Creation_Category 1
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Data creation _Category 2-1

* [tem: purchased electricity
* Collection method: Taipower telephone bill

* Note: Actual date 2021/1/1-2021/12/31.



Data creation _ Category 2

* Billing hours are 110/01/05
to 110/02/01. L |10 2028 8884 B (4 % B3)

K?\ \ 2 P i3 Feb. ‘20'2.1 Elcctrlcxty Bill (demcnt Receipt)

www.taipower.com.tw 814

i Y S XA T U.\
THO R FFAUARS SR E TR AL

622301 Cal il

o The pOW6r COnSl,ImptIOn ig‘r‘;iz]?j:&,fwrﬁ,L’M—nﬂ 554 -
quota is 1600 degrees.

Bk - E- (:911002080009')

B 3% (Customer Number) % % B FR (Due Date) JE & 48 43R (Total Amount)
09-35-5024-20-3 110/02/21 *k%kk 4553 L
@ik Rk AT - AT RIS O - kA s Of IR E3RA st AR - p: 17 :
Rkl B KA ] Sl o L2 7T 2T I % TS 7 478 44 QRCode | RN
- = - 110/03/09 | 09355024203 4, 553 029 Gid o BT B A o (B FEERY) i3 F 2,,4. i 54 0%
 The electricity consumption [T ioiesicme] eoreana oo

AT E s A B G628

£ & &M LES S
from 110/01/01 to 110/01/04  i3¢%esc s S B
i % 'Lh (:,~ 17 I“noxgv Consump tion(kWh) ’,’“'}" “Lﬂ‘ T l_{?gg e
ds to be supplemented by | iiii: Tl ey 2
nee S pp y B 1 800 | a7 /E A 4 13?68 22
- - EEH 217.0 &
the previous bill. i 55

CHAE  MEAN _AI ATHAR  ASMEY | LOFIATEA M TFH A LML WA B0 |
Seam i o1 86 s | AFATI0FAR e » WM ik E R KD B2 AR
SR 35 7 54,86 Ok Wik ek

no 1\rOon on NN

i A% 3%



Create emission source identification table

5 | [B3n | THEALETANER HEHE
mE g R W 1|2]3]|4|co|cr |wo|mrcsiiwim | prcsiiptE | sp, |FFA | FRA ) L gl e

2 EAE FERE SMBEER ¥ vi| & | %
HWIEE FERE SMNEERD ¥ v % =
DAY FERE SMEERD i i I
R ALE SFERE SEH vV i ki i v
SR EhY SEiH Vv v i i v
2 EALE DR 5l \ v | v | ¥ V
2HEALE NHE i A v | v | ¥ v
R ALE ERtEE P Vv i v i v
2HREAE BRER SEH vV i v i v
2HEALE NHE YSIER134a v ¥ [R134a i
2 EALE SIKERE SIRR-22 N ¥ | R22 i
2 EAE BKERE SRR 134 v ¥ |R134a v
B SR SIRR-22 vV ¥ | R22 v
HBAE SR SIER-32 vV ¥ | R32 Y
EHBAE SR /SIER-410a v ¥ |R410a Vv
BE BhakiE JSIER-22 v ¥ |R134a v
2 EAE BRKiE SRR 134 ¥ v | R22 v
R AL SELE=E S1ER134a ki ¥ |R134a v
BEE-£1¥5 il SIER 134 ¥ ¥ [R134a v
28E-£1 A K58 /SER143a i ¥ |R143a v
2EE-4£1% K3 /SRR 5084 ¥ ¥ |RS508a v
28s-£Hh =ieH FRES v v v
28s-£1% E=ieA -4 i i v
2HEALE FAEEE R ¥ i v
2HEAE —RAbEEEOK SR R (5 A ¥ v
(S (EEREE /SIER134a N ¥ |R134a v
BE FREKES SHER 134 A ¥ |R134a i
B/E SRENES S1ER417a \Y ¥ |R417a v
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Greenhouse Gas Quantification _ Category 1&2)

Based on the completed form, the activity data is used to quantify the total
greenhouse gas emissions in 2021, produce a greenhouse gas report.

Quantitative reference calculation.

Greenhouse gas emissions (CO2e)= activity data x emission factor x global warming potential

. . Global warming potential

—E{EA%(CO2) : 1 (Carbon dioxide

The emission coefficient of electricity . T 2((5333 %r)] (Chay 25)
Electricity: kWh) coefficient adopts the coefficient ’;E—m{biﬁﬁ(NZO) :ezgge(Nitroqs
(CER I ERIEEnEg®N announced by Taipower and the Bureau oxide (N20): 298)
(Diesel: liter, metric) of Energy. S b6 (HFCS) 1 12~12000
(Carbon dioxide (Hydroﬂulozrocl:z;robo%r;s (HFCS):
cylinder: kg) The rest of the emission coefficients  Z&#x{E4# (PFCS) : 5700~11900
(Refrigerant :kg) mostly use the data from the IPCC (Perf'“;’;ggirlblog%so()ms)‘
assessment report NEVERR(SF6) : 22200

(Siilfrir havafliinrida (REARY: 0202000



Types of Greenhouse Gas Emission Sources and Calculation
Method

Stationary emission sources: Refers to fuel combustion of stationary equipment, including boilers (diesel) and purchased electricity.

1.) Emergency generators, boiler diesel
Greenhouse gas emissions (CO2e)= (activity data* CO2 emission coefficient* CO2 global arming potential)

+ (activity data port CH4 emission coefficient* CH4 global warming potential) + (activity data* N20 emission
coefficient* N20 global warming potential)

2.) Purchased electricity
Greenhouse gas emissions (CO2)= electricity consumption (kWh/year) * electricity announced by the

Energy Bureau * CO2 emission factor

3.) Carbon dioxide
Greenhouse gas emissions (CO2)= activity data * CO2 emission factor * CO2 global warming potential

Mobile emission sources: refer to fuel combustion of transportation equipment, official vehicles (gasoline), agricultural machinery
(gasoline, diesel)

1.) Official car (gasoline)
Greenhouse gas emissions (CO2e)= (activity data * CO2 emission factor * CO2 global warming potential)

+ (activity data * CH4 emission coefficient * CH4 global warming potential) + ( activity data * N2O emission
coefficient * N20O global warming potential)

2.) Agricultural machinery (gasoline, diesel)
Greenhouse gas emissions (CO2e)= (activity data * CO2 emission coefficient * CO2 global current

potential) + (activity data * CH4 emission coefficient * CH4 global warming potential) + (activity data * N2O
emission coefficient * N2O global warming potential)




Diffuse emission sources: Refrigeration and air conditioning equipment

1. Refrigerant escape of refrigeration and air conditioning equipment

Greenhouse gas emissions (CO2e)=number of specific equipment *original filling volume of specific equipment*emission rate of
specific equipment* GWP

Device name ecﬁgnngt Dissipation
quip rate (%)

Household freezing and refrigeration equipment household refrigerator 0.3
Independent commercial freezing and refrigerating equipment Commercial refrigerator 8

Medium and large freezing and refrigerating Large freezer and cold 22.5

equipment room

Cross over with freezing and refrigerating equipment Commercial refrigerator 32.5

Industrial freezing an refrigeration equipment, including food processing and IndUStria.I cryogenic 16
cold storage equipment
chiller chiller 3.5
Residential and commercial building air . - 5.5
conditioners Air conditioner

. : . 15
mobile air cleaner Single use air conditioner




oefficient management

Gasoline and diesel use
IPCC2006 coefficient
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carbon emission coefficient of
electric power in 2021= 0.509 kg
CO2e/degree
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GWP coefficient management

Refrigerant adopts AR6 GWP
value

o ; AR2 | AR3 | AR4 | AR5 | ARG
B o £ 5
% E AP A (1995) | (2001) | (2007) | (2014) | (2021)
COr — b s 1 1 1 1 1
CHy ¥ 5% 21 23 25 28 27.9
N,O fit 2 & 310 | 296 | 298 | 265 | 273
Hydrofluorocarbons,HFCs
23/R23=ZAF 5
e R A 11.700 | 12.000 | 14.800 | 12.400 | 14.600
CHEF3
HFC-32/R-32 —fL¥ %
5 55 75
CHE 650 | 550 | 67 677 | 771
HFC-41 — . ¥ %% » CHsF 150 97 92 116 135
HEC-125/[R-125 » 1.1.122- | - Im
B R Tk » CHFs - - el B
HFC-134 1.1.22-mW .2
P4 2
£+ COHLEs 1.000 | 1.100 | 1.100 | 1.120 | 1.260
HFC-134a/R-134a » 1.1.1.2- - mnm
W AT » CoHoFy ‘ ” ‘ ‘ =
HFC-143 » 1.1.2-Z /.2
3 33 353 | 32 3
% » CHF,CH,F % ¢ 5 &
HFC-143a/R-143a » 1.1.1-
y 3.800 | 4.300 | 4.470 | 4.800 | 5.810
ZR T % > CHsF; ’
— " ’ ‘)- - & N )
HFC-152° 12-—§.Z % B a3 53 16 59

CHFCHOF

In 2021, IPCC releases Sixth assessment Report (AR6)




c Fill in the inventory data(Category 1)

« Stationary Combustion Unit: Public

« Mobile Combustion Unit: Gongbing

4-1-2 Mobile combustion emission sources: Transportation vehicles owned or
controlled by your factory (such as official vehicles, transportation fleets, forklifts,

4-1-1 Stationary combustion emission sources: including boilers, ~etc) .
heaters, combustion furnaces, kilns, ovens, dryers, and other .
equipment prepared. [ | Usage amount Greenhouse Gas Emissions
Energy category | €O, CH, N.0 BRERE
BEFEE : quantity unit (AWEE) | (AMBE) | (AWESE) | (AWRCO fF)
FEFES) i co. R, No | mEERE —motor gasoline 451 [ Kiloliter/year | 1021 0.00 0.00 1058
5, ) & 2,

o R — GRE_ CRE)_| GBE_ GBI Diesel forvehicles [T 2580 Liloliter/year | 67.50 0.00 0.00 6357
) AVEE 0.00 0.00 0.00 0.00 . . . 11.11 0.01 0.00 79.15
wEE T 000 0.00 0.00 0.00 Total emissions from mobile combustion sources

B NS 0.00 0.00 0.00 0.00
HittanE AVBIE 0.00 0.00 0.00 0.00
PRELH ARIE 0.00 0.00 0.00 0.00

REENG) TRHEAREE 0.00 0.00 0.00 0.00
BAEFRARLNG) FARHFARE 0.00 0.00 0.00 0.00
BCTE B LPG) VB 0.00 0.00 0.00 0.00

S 664 |ATIE 1502 0.00 0.00 15.08

fEin NFE 0.00 0.00 0.00 0.00

2= 1868 | AFIE 43.69 0.00 0.00 1885
fRZEH DFE 0.00 0.00 0.00 0.00

Ex DUBEE 0.00 0.00 0.00 0.00

bt FRHFARE 0.00 0.00 0.00 0.00
AER TuFARSE 0.00 0.00 0.00 0.00
BB, FuHARE 0.00 0.00 0.00 0.00
il AFE 0.00 0.00 0.00 0.00
Tl VB 0.00 0.00 0.00 0.00
T ARIE 0.00 0.00 0.00 0.00
FEITLE NFE 0.00 0.00 0.00 0.00

Hit i hES AFIE 000 0.00 0.00 0.00
Zx AMEE 0.00 0.00 0.00 0.00
Z% JAVE 0.00 0.00 0.00 0.00

IS SE MR R e X s s - 63.71 0.00 0.00 63.93




B
R22
R22

ARk L
R134a
R22

BRAfcHE
(BZ)R134a
(325)R134a
(<E)R134a
R22

Fill in the inventory data (Category 1)

Refrigerant Emission

Calculation

R22 needs to be identified and
not included in the calculation

20
78

A
102
5

A EERE
1

145 323
4

3 10

SUi SEREEFTE (kg)

103
473

25
78

16

1.21
145

216
271

0.146
03
02
03

BEEF (%)
555
5.5

8.5
8.5

03
03
03
03

6.8547
33.8195

36.7200
115.1750

0.0110
0.0702
0.0006
0.0144

Dissipation amount of refrigerant type
Unit: metric ton

S-A. T~ S B B P IO

A - BERN S RERRR LA IRAT FERGRA

| LRrARRiE P o BEASEmE MR - RE EANERNSRRAESRINERERNT - LR ETERENER

SRR a LSRR -

2.2 _EbE e R beYpR ER B - TR RYEZRBERE TR -

e iRl HRE SHERER | RERBHNE
(AMBE) (GWP) (AMECO /)
B9l : SFe 10 22200 222,000,0000
ZHALARKER 012 — 01225
S E{EYHEC
=R FRHFC23R-23 » CHF; 14,800 0.0000
R SBEHFC-32R-32 » CHF; 675 0,0000
—®@EEHFC-41 * CHF = 0.0000
1,1,1,2.2- A 8.2 5eHFC-125/R-125 » C:HF- 3,500 0.0000
1,1,2.2-098.Z.5eHFC-134 » CHAF, — 0.0000
1,1,1,2-P9 8 Z $eHFC-134a/R-134a » C:H:F. 00386 1,530 59.0555
1,1,2- =8 Z fHFC-143 » CHF2CH2F == 0.0000
1,L,1-=®Z EHFC-143aR-143a » CHF; 0.0000 5810 00387
1,2- 82 HHFC-152 » CH.FCH.F — 0.0000
11-=#®Z5EHFC-152a/R-152a » CHF; 124 0.0000
—® 2 FBEHFC-161 + CH.CHF — 0,0000
1,1,1,2.3.3,3- E@FEHFC-227e » CF.CHFCF, 3.220 0.0000
1,1,1,2.2 3> @A e HFC-236ch + CH.FCF.CF, — 0.0000
1,1,1,2.3 3->3 &P #eHFC-236ea * CHF.CHFCF, —
11192929 EMmMEBUDNAME. . AT DT A nea

S/




| in the inventory data (Category 2)

« Electricity consumption
unit: 1,000 kWh

Usage
(outside
sales)

| Taipower

Cogeneration
| plant

8128.507

Purchased electricity Taipower

Self-generated electricity for sale (No.1 Unit)

Self-generated electricity for sale (No.12Unit)

Total emissions from purchased electricity use (Scope 2):
Total emissions from electricity sold outside:




eenhouse Gas Emissions (Category 1&2)

« The emission inventory can obtain the Category 1&2
greenhouse gas emissions of the year.

Emission proportion of each Category 1 Category 2
category

Greenhouse gas emissions (metric 419.12 4137.41
tons CO2e/ year)

Proportion of total emissions (%) 9.20 90.80



Data Creation (Category 4)

* Project:

Emissions from Purchased Products (Energy): Purchased Electricity, Purchased Diesel,
Purchased Gasoline

Emissions from handling solid and liquid waste: general waste (transportation), general
waste (incineration), recyclables transportation (transportation), organic waste
(fertilization), medical waste (transportation), medical waste (incineration), laboratory
waste (transportation), laboratory waste (incineration)

« Measurement method:
Google map shortest time distance.
« Precautions:

It is recommended to take a screenshot after the measurement. There will be
errors in the distance measured by Google map at different time points.

Waste discharge is divided into waste transportation and waste treatment. \‘

Organic waste (transportation) is not included in the calculation due to self-
fertilization at Nanhua University \ /



Coefficients and formulas for purchased goods
(energy) (Category 4)

« Buy goods

Electricity indirect carbon footprint (2019): 0.0923 kgCO2e/degree.
Diesel (unburned, 2019): 0.733 kgCO2¢/liter.
Motor gasoline (unburned, 2019): 0.66 kgCO2e¢/liter.

Greenhouse gas emissions (CO2e) = kWh of electricity consumption (kWh/year)
* indirect carbon footprint of electricity (2019) (kgCO2e/kWh)

Greenhouse gas emissions (CO2e) = upstream emissions of purchased diesel
(liter/year)*diesel (unburned, 2019) (kgCO2e¢/liter) Greenhouse gas emissions

(CO2e) = upstream emissions of purchased gasoline (liter/year) * motor gasoline
(unburned, 2019) (kgCO2e/liter)

)
il



Calculation of purchasing commodity (energy)
activity data (Category 4)

« The greenhouse gas emission of purchased goods (energy) is 742.09
metric tons CO2e/year.

Upstream emissions from purchased Indirect carbon footprint of electricity (2019) carbon emissions carbon emissions (metric
electricity (degrees/year) (kgCO2/degree) (kgCO2e/year) tons CO2e/year)
7,603,609 0.0923 701813.1107 701.8131107
Upstream emissions of purchased — | . : — carbon emissions — carbon emissions (metric
Tl ol (et ) Diesel (unburned, 2019) (kgCO2¢/liter) (kgCO2e/year) i tons CO2e/year)
44585.72 0.733 32681.33276 32.68133276
Upstream emissions of purchased ~  Motor aasoline (Unburned, 2019) (kgCO2e/liten) =T carbon emissions (metric 7
gasoline (liter/year) 9 ' g (kgCO2e/year) tons CO2e/year)
11,510.20 0.66 7596.732 1.596732

742.0911755

X



aste factors and formulas (Category 4)

« Waste

Waste incineration treatment service (Miaoli County Waste Incineration Plant): 340
kgCO2e/metric ton

Removal and transportation of general waste with diesel-powered garbage trucks: 1.31
kgCOze/tkm

Organic waste ferment-free conversion fertilizer treatment service: 48.30 kgCO.e/metric ton (mt)

Greenhouse gas emissions (CO2e) = waste disposal (incineration) (metric ton/year) * waste
Incineration treatment service (Miaoli County Waste Incineration Plant) (kgCOZ2e/metric ton)

Greenhouse gas emissions (CO2e) = waste transportation (tonnes/year) * incineration plant
destination (km) * waste is removed and transported by diesel-powered garbage trucks for general waste
(kgCO2eltkm (tkm))

Greenhouse gas emissions (CO2e) = Fertilization of organic waste (metric ton/year) * Fertilizer
treatment service of organic waste without fermentation (kgCOze/metric ton (mt))



Waste activity data calculation (Category 4)

» General waste (incineration) Incineration amount

 General waste (transportation) Transportation volume,
distance to incineration plant

General waste (incineration)

. . . — : : — Carbon emissions — Carbon emissions (metric
Waste disposal (incineration) Waste incineration treatment service (Miaoli County Waste (kgCO2e/year) tons kgCO2e/year)
(metric tons/year) incineration Plant) (kgCO2e/metric ton) . .
141.446 340 48091.64 48.09164
General waste (transportation)
. Clean and transport general waste with diesel-powered garbage trucks — Carbon emissions Carbon emissions (metric
waste transportation (tons/year) (kgCO2e/tkm) portg P 9 g (kgCO2e/year) tons kgCO2e/year)
141.446 131
35.2 kilometers from the destination to
the deergrass incineration plant Lt,kmz _ N o o
4978.8992 6522.357952 6.522357952
‘



Waste activity data calculation (Category 4)

 Transportation of recyclables (transportation) Recycling volume,
distance between four manufacturers

Recycling Transportation
(Transportation)

Carbon emissions  Carbon emissions (metric

Transportation of Clean and transport general waste with diesel-powered kgCO2e/year
recyclables (ton/year) garbage trucks (kgCO2e/tkm) 0 year) tons kgCO2e/year)
59.12 1.31
Destination to Dashun (km)
8.8 681.53536 0.68153536
Transportation of
recyclables (ton/year)
5.3795
Destination to Lianyi
secondhand Merchant(km) 5.5 387502975 0.038759298
Transportation of recyclables (ton/year)
1.36
Destination to cleaning team of Dalin Town
Hall(km) :
10.4 18.52864 0.01852864
Transportation of recyclables (ton/year)
1.95215
Destination to Londing (km)
1.9 4.85690135 0.004858901 \




Waste activity data calculation (Category 4)

« Organic waste (compost) Amount of compost
« Medical waste (incineration) Incineration amount

« Medical waste (transportation) Transportation volume, distance to
Incineration plant

Organic waste

" Fertilization of organic waste Organic waste ferment-free conversion fertilizer treatment ———— Carbon emissions — Carbon emissions (metric
T service (kgCO2e/metric ton (mt)) (kgCO2e/year) tons kgCO2e/year)
23.745 48.30 1146.8835 1.1468835
Medical waste (incineration)
. : — : e o . . ST Carbon emissions — Carbon emissions (metric
Waste disposal (incineration) Waste incineration treatment service (Miaoli County Waste
(tons/year) ) Incineration Plant) (kgCO2e/metric ton) (kgCO2e/year) tons kgCO2e/year)
0.012 340 4.08 0.00408

Medical waste (transportation) :
- Carbon emissions — Carbon emissions (metric

" Clean and transport general waste with diesel-powered garbage trucks tons kgCO2e/year)

Waste Transportation (tons/year) (kgCO2e/tkm) (kgCO2e/year)
0.012 1.31

28.2 kilometers (tkm) from the destination to Riyou
Environmental Protection Technology Co., Ltd.

0.4543 0.595768 0.000585783

N\



Waste activity data calculation (Category 4)

« Laboratory waste (incineration)
« Laboratory waste (transportation)

« Add up to get the Category 4 greenhouse gas emissions of 56.55kgCQO2e for the year.

Laboratory waste (incineration

Waste di e T Carbon emissions - Carbon emissions (metric
aste disposal {Incinération ) Waste incineration treatment service (Miaoli County Waste Incineration (kgCO2e/year) i tons kgCO2e/year)
(tons/year) Plant) (kgCO2e/metric ton)
0.09 340 30.6 0.0306
Laboratory waste (transportation)
) - Clean and transport general waste with diesel-powered garbage trucks — Carbon emissions — Carbon emissions (metric
Waste transportation (tons/year) (kgCO2e/tkm) (kgCO2e/year) tons kgCO2e/year)
0.09 1.31
84.5 kilometers (tkm) from the destination to National Cheng Kung University
Environmental Resources Research management Center
7.605 9.96255 0.00996255
56.54980199

NbL1E



Greenhouse Gas Emissions (Category 4)

» The greenhouse gas emission of Category 4 for the
year 1s 798.64 metric tons CO2e/year.

Emission proportion of each category Category 4
Greenhouse gas emissions (metric tons CO2e/year) 798.64

Proportion of total emissions (%)



Taking the Gukeng Organic
Cooperative as an Example



Data Creation (Category 1)

* Project:
Diesel equipment: refrigerated truck (diesel)

Refrigerant equipment: refrigerated truck (vehicle refrigerant),
refrigerated truck (freezer), freezer, air conditioner, refrigerator

 Collection method:

Oil bills and invoices, equipment brand labels, and declarations from
refrigerant manufacturers.

e Precautions:

Refrigerant equipment requires equipment nameplate labels to record ¥ *y
the type of refrigerant and the original capacity of the refrigerant. ‘\ |
NbL1E



Data Creation (Category 1)

* Mobile combustion:
Refrigerated truck (diesel).
« Dissipation:

Refrigerated vehicles (refrigerant for vehicles),
refrigerated vehicles (freezers), freezers, air conditioners,
refrigerators.

o
i



ata Creation (Category 1)

35T A ot SDA-3029L
\ e *
cq N e s2sT-20C

* Refrigerant

E5h# : RCF-9368
Manu fa cturer e s SHEEES VS -187C(1900 keal/h )
Sta te men t QIR ¢ 0. 50-0. 55KG . R HFC R404A
R e i TH15AA
&% : KEL-7773 FRE

REHHE FENE
RO SDA 160Wx2
REBRME  gEse
AFF|EE  SDA 120Wx2
bS50 (9)

SIREER : R134A
SIRENE ¢ 0. 4KG

E5h% : BHU-3768
GIRAER] < R134A
SIREIE ¢ 0.50-0.5




Data Creation (Category 2)

* Project:
purchased electricity

» Collection methoad:
Taipower Telephone Bill

» Precautions:
With the actual date 2021/1/1-2021/12/31.



ta Creation (Category 2)

« Billing hours are 110/12/02 to
111/01/03.

* The electricity consumption quota
IS 5195-131 (the landlord's
electricity consumption quota) =
5064 degrees.

« Calculate the electricity
consumption from 110/12/02 to
110/12/31 as 5064/33*30=4603

degrees °

630047
T hAE R 2 TA TR
b

1114018 BBREEMEECHAR)
Jan. 2022 Payment Receipt

Sokk/i-1/EE% MLOWZAO M0111012748100 E2is5kis : M0111012748100

19-83-2906-31-7 | 111/01/23 ‘ ***17058% E E

FI BREARNA
P : *%4@&45%27&7%1
21

WZA0-91808005**
25

2 16
Energy Const Jmpﬂon(kWh)

TS ar—imak : 64991225

S
st S . 110/12/02%111/01/03
WRB/MAIFE : 111/01/04 ; 111/01/23
WaRB/HFA 111/02/!)8 111/02/23

Nil=r

SEEMARI  1114°01-028 110%11-128
XEEOREE  VZ-27803658  TP-03588882
EBA(T) 17058 16796

= i

AR (KE) 4330.0 7 =
ENEE 127277 5% | | =

' e HE T[T L
RS B 170585 | | EMRFERFS

x

/l)u)‘/\—////[// =

/

\ as F
X129
Jx 7 (> } =
S& BA - 12864 7T
/7 I //5> B 2608 AFF
=t B )K B4R S 0001770
2/ o 5 N {
4}} 7//X “2 ‘LZ‘ ’5 - 7 | ./L_—‘ \/‘
PR 28 <
19088 -] = 146977 7
4
ZRREHASERREAN
2 3 LRE
| LASERESESMIT hAR L 3R ( 1110125 )
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eate emission source identification
table

NG RT3 YNEB AT | |V AESED

EFtk A LEH \% V| V|V vV
EEt R AL RI34 V V | RI34 vV
EfEtk it A R v V | R2 \
St 2 Rk A R4A2Ta V V |R427a %
St 2RI A HE R507a V V |R507a V
afEt 2R R410a V V |R410a \%
EFt AR R22 v V | R2 V
afEt K R134a V V |R134a V
SfEtk B T iEE) S %

&FH: [iik5 fanp=s R OKE -~ R v




blishment of emission source activity data management table

BaT

FH s

| ey

{TIECE

65.283

s zsst

TECE)

Tk

3 eEE i3

S{F a2 Seill |REEN MRS 1793112147 &= (TG MR
&{Fft SR A8 R134 [{TEGE s i R SO0[ATE  |oleES {TEEH axtfi b
20F LT A R34 TR Ay ok SO0|ATE  |AeER {TEGD st TahE
&{Fit B CR A R134 [{TEGE a7 R 400|AF8  |[A1REET {TEGER it 2k
S{Ftt i AP R22 |{TBGE s i B | A T Ve s TR st b
&fFit il AR TR s ffiigE 48T R {TED e Rl
S{Fit 2 RIE AU RA2Ta |{TEGER a1 BIAST |RRERTE {TEGED ax i TahE
&iFit R A RSO7a |{TEGE e i | AN T bes b {TIEGD ax i T b
S{Ff R A RS07a |fTEGE B 7 R 6| BB {TIEGT ax i Ak
it —HA R R410a |{TEGED s i1 R 3\ [AdETR {TIEGER a% i Tk
St AR R  |[fTEGET AL s L N T Ve e {TEER i FahE
&1Fit — KA R134a  |{TEGH ST 051/ [AHes 1TEGE Rl
S & T &l S [{TEGE | GooglemapiHil 14|08 |BT@EEER (TR0 GooglemapHl
&t B T i W |{TEGS | Googlemap i 48| H  |BTEEEET ‘-’ﬁﬂé"ﬁ GooglemapiHll

2oy 01 =gk g
e T2 E (TR Wﬁﬁfiﬁ 2AGTE\AE  |TEBREEE  fTEGH Wﬁﬂfﬂﬁ
(=X pEs A KE |TEGER | s 135.70( 2 pars ST |{TEGE s
it rERsL A SEHE [TEGE | Googlemap il 145.60| 2 pastl AT |1TEED Googlemap;Hll
&ext REFE e TR 1 GonelemancHil 39791/ H REIR =R i Gionolemanlil& |




@II In the inventory data (Category 1)

« Mobile Combustion Unit: Gongbing

4-1-2 Mobile combustion The means of transportation owned or controlled by your factory

emission sources:

(such as official vehicles, transport fleets, stackers, etc.

Usage amount Greenhouse gas emissions
Energy category CO2 CHa4 N20 Total GHG
. Unit (metric (metric (metric (metric tons
Quantity ni tons/year) tons/year) tons,year) CO2/year)
Gasoline for cars kiloliter/ year 0.00 0.00 0.00 0.00
Diesel for cars 17.53 | kiloliter/ year 45.69 0.00 0.00 46.41
Total emissions from mobile combustion sources: 45.69 0_00 | 0.00 46.4]




@H in the inventory data (Category 1)

« Calculation of refrigerant emission, in this case, thereis a

rental car that needs to be calculated for the use time

Dissipation during use

Refrigerant
(kiloliter)

. del/wei
Equipment ~ AR

KEF-0668(HLH)

BHU-3768(#H) R134/500~550g
RCF-9368( % #2BS R134/500~550¢g

8102-RS(FEH)
KEN-7560(ZH)
KEL-7773(FEH) R134/400¢g
KEF-0663(HLiH % ki {#)
BHU-3768(ELfH.4 R404/1650g
RCF-9368(HLkH,43 R404/1650¢
8102-RS(HEHF /S i 5% 1#5)
KEN-7560(ZE 5 /5 fk iz f
KEL-7773(Hig Sk )

A& R22/4kg
BjgE R507a/3kg
Cla& R507a/6kg
DlE R427a/8kg
Ej&H R22/3ke
—HBAR R410a/3.2kg
AR R22/0.51kg
— K R134a/110g

time/month

bt |t [t
2 o o o

—_ | —
o Do Do —

-9 n

PO U S USRI FURIPRS PP PN
[ S SO SN S R S S R S R S

reconfirm sy

11 tons/ December

replacement (calculate one
month)

1748/12 5 EIRGTE—{EH)

‘ Emissions factor (%) H

Dissipation

(kg)

Dissipation

(kiloliter)

Types of
refrigerant

Sum

ZmKe HERY

4
»
3

o bo b Do b o o o b

N

o0
o bo o Bo Do Lo LD LD 1o Lo

bo o

—_—— N D
n
o n

— |Ln (&

oo
n
o

=3

ElF(%)

20
20
20
20
20

b
)

o n n

in in in

in

0.1
0.1

0.08

0.53625
0.53625

0.9
0.675
1.35

1.8
0.675
0.176
0.02805
0.00033

0.0001
0.0001

0.00008

0.00053625
0.00053625

0.0009
0.000675
0.00135
0.0018
0.000675
0.000176
0.00002805
0.00000033

0.0001 R134
0.0001 R22

R507a
R427a
0.00001 R410a
R134a

0.00053625 R404
0.00053625

0.0009
0.000675
0.00135
0.0018
0.000675
0.000176
0.00002805
0.00000033

MUK BRER(AFR) ERBHERER(OR) S5 Tl

0.00021
0.00160305
0.002025
0.0018
0.000176
0.00000033
0.0010725
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Fill in the inventory data (Category 1)

1,122 B2 HFC 134 » CHAF. 0.0002 1,260 02646
1,1,1,2- [ Z SEHFC 134a/R-134a » CHF, 0.0000 1,530 0.0005
1,1,2- =& Z5HFC 143 » CHF2CHIF = 0.0000
LLI-=@ZEHFC 143143 * CHF, 5,810 0.0000
1,2 =#@.ZHEHFC152 * CHFCHF — 0.0000
1,I-ZBZHEHFC 1522R- 1522 » CHF, 124 0.0000
—®ZSEHFC 161 » CHCHF — 0.0000
1,1,1,2,3,3,3- - EP#HFC-227ea » CF.CHFCF, 3200 0.0000
1,1,1,2,2,3-33 P RHFC-236ck » CH.FCE.CF;s — 0.0000
1,1,1,2,3,3- 7 MPISEHFC-236ea » CHE.CHFCF; = 0.0000
1,1,1,3,3,3-35 P ARHFC-236f » CHAF, 9810 0.0000
1,1,22,3- AEPHERHFC- 2452 » CH.FCF.CHF, - 0.0000
1,1,1,3,3- A AP RHFC- 2456 * CHF2CHICF3 1,030 0.0000
1,1,1,3,3- A8 T IRHFC 365mic * CF.CH.CF.CH, 74 0.0000
1,1,1,2,2,34,5,5, 5+ BUESEHFC-43-10mes + CFCHFCHFCF.CF, 1,640 0.0000
HCFC-22 » CHF,Cl 1,500 0.0000
R40la  R22/152/124 (53/1354) 1,263 0.0000
R40Lb » R2252a/124 (61/11/28) 1,221 0.0000
RdOda + R125143a/1 34a_(44/524) 4,728 0.0000
R407a » R32125/134a_(2040H0) 2,262 0.0000
R407b » R3212534a_(10/7020) 2,804 0.0000
R407c * R32125/134a_(230552) 2,508 0.0000
R408a + R1251143a/22 (744647) 3257 0.0000
R410a  R32125 (50550) 0.0005 2,256 10829 |
R507a * R125/143a_(50.0/500) 0000 | 13258 38.1830
@b » SF 25,200 0.0000
Co, : 0.0000

" . HECs : 39.5310

Total fugitive emissions of greenhouse gases such s T

as solvents, aerosols, and refrigerant —— =

total -
greenhouse
gases




Fill in the inventory data (Category 2)

« Electricity consumption unit: 1,000 kWh

4-2. Energy ~ The power coefficient is not a fixed value, please
Electricity and Steam update the coefficient according to the check year
) onel Em|SS|On CoeffiC|ent Power Greenhouse gas emissions .
onsumption/sales .
Electricity Usage (thousand) (metric tons/kWh) purchase coz CHa N2O Total GHG
kWh/year source (metric (metric (metric (metric tons
. CO,y CH,4 N,O tons/year)  tons/year)  tons/year) = COze/year)
Purchased Taipower 63.283  (0.509 () 0 & 33.23 0.00 0.00 BN
! eIeCtrICIty Cogeneration plant O(X) ()(X) O(X) 0.(X)
Sales of self-generated electricity (unit1) . O(X) 000 O(X) Om
Sales of self-generated electricity (unit 2) ().(X) O(X) ().(X) 0.(X)
Total emissions from purchased electricity use (scope 2) 33.23 0.00 0.00 33.23
Total emissions from electricity sold outside: 0.00 0.00 0.00 0.00




eenhouse Gas Emissions (Category 1&2)

* The emission inventory can obtain the Category
1&2 greenhouse gas emissions of the year -

Emission proportion of each category | Category 1 Category 2

Greenhouse gas emissions (metric tons  85.94 33.23
CO2e/year)

Proportion of total emissions (%) 72.12 27.88



Data Creation (Category 3)

* Project:

Emissions from business travel: time of business trip, destination, number of people
traveling, mode of transportation

Emissions from employee commuting: employee name, commuting method,
residential address, number of working days

- How activity data is measured:
Google map shortest time distance.

e Precautions:

It is recommended to take a screenshot after the measurement. There will be errors in
the distance measured by Google map at different time points.



Business travel, employee commuting coefficients and
formulas (Category 3)

» Business travel

Private passenger car (gasoline) (2014): 0.115 kgCO,e/person-km (pkm)
Robotic bicycle (gasoline) (2014): 0.0951 kgCO,e/person-kilometer (pkm)

Taiwan Railway Transportation Service (Electrical Multiple Units) (2015): 0.054
kgCO,e/person-kilometer (pkm)

High-speed rail transport services: official website carbon footprint map (kgCO.e)
Taipei MRT carbon footprint (2016): 0.035 kgCO,e/person-km (pkm)

Greenhouse gas emissions (CO2e) = travel distance (km) * number of travelers (p) * carbon
footprint emission factor

« Employee commuting

Private passenger car (gasoline) (2014): 0.115 kgCO,e/person-km (pkm)
Robotic bicycle (gasoline) (2014): 0.0951 kgCO,e/person-kilometer (pkm) \‘

Greenhouse gas emissions (CO2e) = commuting distance (km) * number of employees (p) *
working days (days) * carbon footprint emission factor { /



siness travel, employee commuting coefficients and
ormulas (Category 3)

« High-speed rail transport services: official website carbon footprint map (kgCO.e)

Carbon Footprint of
Passenger Ships Between

Stations

station Nangang Taipei Bangiao Taoyuan  Hsinchu | Maioli  Taichung =~ Changhua  Yunlin Chiayi Tainan Zuoying
Nangang = 0.30 0.53 1.46 2.42 3.47 5.42 6.32 7.11 8.18 10.17 11.18
Taipei 0.30 = 0.23 B 213 3.17 5.13 6.03 6.82 7.88 9.88 10.88
Bangiao 0.53 0.23 = 0.94 1.89 2.94 4.89 5.80 6.59 7.65 9.65 10.65
Taoyuan 1.46 1.17 0.94 = 0.96 2.01 3.96 4.86 5.65 6.71 8.71 9.72
Hsinchu 2.42 2.13 1.89 0.96 — 1.05 3.00 3.90 4.69 5.75 7.75 8.76
Maioli 3.47 3.17 2.94 2.01 1.05 = 1.95 2.86 3.64 471 6.70 111
Taichung 5.42 513 4.89 3.96 3.00 1.95 = 0.90 1.69 2.75 475 5.76
ghangh“ 6.32 6.03 5.80 4.86 3.90 2.86 0.90 = 0.79 1.85 3.85 4.85
vunlin 7.11 6.82 6.59 5.65 4.69 3.64 1.69 0.79 — 1.06 3.06 4.06
Chiayi 8.18 7.88 7.65 6.71 5.75 471 2:15 1.85 1.06 — 2.00 3.00
Tainan ’ 10.17 9.88 9.65 8.71 1.75 6.70 4.75 3.85 3.06 2.00 = 1.00
Zuoying 11.18 10.88 10.65 9.72 8.76 i) 5.76 4.85 4.06 3.00 1.00 =

Unit: Carbon Footprint (kgCO2e)



siness travel activity data (Category 3)

No. 335, Ruigguang Road, Neihu

2020114 ] it Taipercin BINE
20201116 | ST EAT R0 POANE
202113116 | ERREE L N EAEE FES 1588 [SOANE
213N BhRHEEESET  [224NE
2020317 BhRRERRESETR (24N E
2021317 BhRRERESETR (24N E
20213023 EREERLME R0 BISAE
202014014 | SIETRETERHEEE2308 (13448
20211429 bR R B FRRIERS605233 A B
20211429 [ I iR e F R ERS605233 i B

2021076 | b LR EREEE3 308 23048
2021076 | b U EREE 3308 23048
202112 Bibmd R EiEERE3 08 23048

2021/8/10

Gt RS TR S60;

233

2021112116

Bl HLE RiERE3365%

230/ H

et et Lttt et ot et ot [t ot et ke

Mode of

transporta
tion

HSR+MRT

Train +
model car

locomotive
HSR+MRT
HSR+MRT
HSR+MRT

train

HSR+
bicycle

HSR+MRT
HSR+MRT
HSR+MRT
HSR+MRT

| HSR+taxi

HSR+MRT

| HSR+taxi

locomotive

locomotive

truck

Minibus

locomotive

locomotive

locomotive

truck

Minibus

truck

Minibus

Minibus

truck

Minibus

Paths

afEt=-HE- BHI W= SRS RER G- R R B
{EE=- 1= KEE AWIEE= e RE R EEN
afFt=>fxE=> Havif
afftt=RE-BHIN-EHa - RER - REREC S Hav
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siness travel activity data calculation

Cateqgory 3)

‘ Distance (km)

| 2 & (km)

Self-use minibus (gasoline) (2014)
lam 222014

143

‘ Number of people (p) ‘

0.115

A3t(p)

»’é/\’i.‘if_;-kmi?‘ person-kilometer (pkm) ‘

143

Little Business (gasoline) (2014)

Carbon emissions Carbon emissions
(kgCO2e/year) (public CO2e/year)

s kA (kgC02e/ ) sk A (2-41002e/ )

16.445 0.016445

2£ & (km FFENEB(RH)(2014 A (kgC02e/ F ) kA (2-45002e/ F)
26 0.133
A$(p)
1
# A -2 (pkm
2.6 0.3458 0.0003458
Taiwan Railway Transportation Service
(Electrical Multiple Units) (2015)
22 & (km) SEHSEEERE(ETH 2)(2015)
1357 0.054
A3t(p)
1
3£ A2 (pkm)
135.7 "1.3278 0.0073278

Round-trip Carbon emissions
(public CO2e/year)

R @ HEA (25002e/ £) |

0.03289

0.0006916

0.0146556



Business travel activity data calculation (Category 3)

« Emissions need to be calculated for round trips, business travel is 0.281583167
metric tons CO?2e/vear

. Distance (km)

Road inspection pedal sales

25 &k (km) #EFEa(i1e)(2014) (gasoline)(2014)
49,085 0.0951
A2:(p) | Number of people (p)
|
P2 N2 (pkm) | person-kilometer (pkm)
49.085 46679835 0.0046679835 0.009335967
Taiwan’ s high-speed rail carbon
35 (km) &% 4 2 (2014) footprint (2014)
79.37
A (p)
1
# A2 2.(pkm)
79.37 79.37 0.07937 0.15874
The footprints of apes in Taipei
25 8 (km) & dbik s R #1(2016) (2016)
61 0.5350
A3(p)
|
£ A > 2 (pkm
61 32635 0.032635 0.06527

0.1407915835 0.281583167



Employee commuting activity data (Category 3)

Employee’

S hame
E Hi
o 1 :
A=
5 #H
E
s T
= <
2 =
l U3
=

Commuting

car

car

car

car

car

car

walking

locomotive
locomotive
locomotive
locomotive
locomotive

locomotive

Xing company

distance (km)

8

8.1

9.4

62.4

7.6

17.8

0.8

110 year in
service

12 month
12 month
12 month

12 month
6 month
3.5 month
12 month
12 month
12 month
12 month
7 month
7 month
3 month

Place of residence

Dazhi Street, Douliu City, Yunlin County No
Mayuan, Mayuan Village, Gukeng Township, Yunlin County
Tianxin Village, Gukeng Township, Yunlin City

Shuilin Village. Liujia Township, Tainan County 12 Neighborhood street
no.

Horitou, Huwei Town, Lin County
Chongyang Street, Xiluo Town, Yunlin
Minsheng Road Building, Dounan Town
Xiaxili, Huwei Town, Yunlin County
Xinsheng Third Road, Dounan Town
Pinglinli, Dalin Town, Chiayi County Shuiyuan Road

Wen' an, Xinguangli, Dounan Town, Yunlin County

N

Daxinli, Xiluo Town, Yunlin county

Xingnanli, Huwei Town, Yunlin County



Calculation of employee commuting activity data
(Category 3)

« Emissions need to be calculated for round trips, employee commuting is
7.4454523 metric tons CO2e/year

Positive Number of people Employee Zipeng Bus Carbon Carbon
test(km) (p) (gasoline) (2014 emissions emissions (public
(kgCo2e/year) item CO2e/year)

#2#E (km) A3t(p) £ 3 A2~ Z (pkm) BRANES(UH)I(2014 EsER$K sk 2 (kgC02e/ . s 3k AL (24C02e/ F 3002/ F
8 1E H 8 0.115 204 187.68 0.18768
6.6 15& & 8.1 0.115 280 260.82 0.26082
11 18 f# 94 0.115 285 308.085 0.308085
62.5 15 # 62.4 0.115 268 1923.168 1.923168
7.6 15 7.6 0.115 130 113.62 0.11362
17.9 18 = 17.8 0.115 76 155.572 0.155572
2.948945 5.8978¢
ZE & (km A (p) BT 3£ A 2> E (pkm) B EREE(UR)(2014, EER$K (kgC02e/ 4 s kAL (2>4C02e/ F)
7.9 18 B 1.8 0.0951 263 195.08814 0.19508814
1 1 8 = 1 0.0951 249 23.6799 0.0236799
8.6 1 E & 8.6 0.0951 243 198.73998 0.19873998
3 1M = 3.6 0.0951 150 51.354 0.051354
19.7 1R 17 0.0951 166 268.3722 0.2683722
5 1% =H 6.1 0.0951 3 36.54693 0.03654693
0.77378115 1.547562:
7.445452:

R\ §F I F .



Greenhouse Gas Emissions (Category 3)

« The greenhouse gas emissions of Category 3 of
the year can be obtained.

Emission proportion of each category Category 3

Greenhouse gas emissions (metric tons

COZ2e/year) o

Proportion of total emissions (%)



4. Key points of the
Greenhouse gas report



Greenhouse Gas Report Information

Necessary information

 Explanation of company and inspection boundaries

* Quantification method

« Emission related data information

» selected information

— Environmental performance information

— Requirements for Greenhouse Gas Program \

— Greenhouse gas emission reduction and removal plan \ﬂ |
il



Organization introduction

ontents of the Greenhouse Gas Report

Optional items

Reasons for Quantification of Major
Greenhouse Gas Source Exclusions

Responsible person or unit

Base Year Inventory List

Covered period

Base year or other past GHG
numbers
Any change in data or category

organizational boundaries

Quantification method

Reporting Boundary, Guidelines for
Including Significant Releases

Reference or Documentation of
Emission Factors

Direct GHG emissions (metric tons
CO2e)

Global warming potential (GWP) value

Category GHG emissions (metric tons
CO2e)

Uncertainty

Emissions from biosources (metric
tons COZ2e)

Claims, Verification Types, and
Assurance Levels




amework for Greenhouse Gas Reporting
eference Example)

Chapter 1 Company Profile
1.1 Preface
1.2 Company Profile
1.3 Policy Statement
Chapter Il Organizational Boundary
2.1 Company Organization
2.2 Company organizational boundaries
2.3 Period covered by the report and responsibilities
Chapter 3 Report Boundary
3.1 Definition
3.2 Category 1 emissions
3.3 Category 2 emissions
3.4 Emissions of other major indirect greenhouse gases (category 3~6)
3.5 Total Greenhouse Gas Emissions
3.6 Items Excluded from Inventory of Greenhouse Gas Emissions
Chapter 4 Quantification of Greenhouse Gases
4.1 Quantification method
4.2 Emission factor management
4.3 Description of Quantification Method Changes
4.4 Explanation of Change of Emission Coefficient



Chapter V Base Year
5.1 Selection of Base Year
5.2 Recalculation of base year

Chapter 6 Greenhouse Gas Information Management and Inventory Operation Procedures
6.1 Greenhouse Gas Inventory Management Operation Procedures
6.2 Greenhouse gas inventory information management

Chapter VII Verification
7.1 Internal Verification
7.2 External Verification

Chapter 8 Greenhouse Gas Reduction Strategies and Programs
8.1 Greenhouse Gas Reduction Strategies
8.2 Greenhouse gas reduction plan

Chapter IX Report Responsibility, Purpose and Qualification
Purpose and format 9.1 Responsibilities for the report
9.2 Purpose of the report
9.3 Format of the report
9.4 Ways of obtaining and disseminating reports Chapter 10 Issuance and management of reports Chapter 11
References



