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To manage carbon emissions, the first 
step you should do, is to quantify your 

carbon emissions by conducting 
carbon audit.

What is Carbon Audit?
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• Carbon Audit or Greenhouse Gas (GHG) Accounting, is a
mechanism to account and report on greenhouse gas (GHG)
emissions based on common standards and protocols

• Quantifies the total greenhouse gases produced directly and
indirectly from a business or organisation’s activities. Also
known as a carbon footprint, it is an essential tool, providing
your business with a basis for understanding and managing
its climate change impacts.

What is Carbon Audit ?
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Functions:
• Help you to understand your emissions profile
• Help you to understand your emissions sources
• Identify key emissions sources and work out

corresponding effective carbon reduction measures

Functions of Carbon Audit



•Prepare for future greenhouse gas legislation
•Manage carbon risk exposure and identify areas for
improvement
•Improve efficiency and cut costs through reduced energy
consumption
•Gain credibility by demonstrating environmental responsibility
•Motivate and engage staff by involving them in carbon
reduction plans

Measuring your carbon footprint will also enable you to:



Carbon Audit Guidelines

• The “Greenhouse Gas Protocol” published by World 
Resources Institute and World Business Council for 
Sustainable Development

• “Guidelines to Account for and Report on Greenhouse Gas 
Emissions and Removals for Buildings (Commercial, 
Residential or Institutional Purposes) in Hong Kong” 
published by EMSD and EPD in July 2008 (2nd edition Feb 
2010)

• ISO 14064-1:2018 Greenhouse gases — Part 1: 
Specification with guidance at the organization level for 
quantification and reporting of greenhouse gas emissions 
and removals
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1)  Setting Up Boundary

2) Identify Emissions Sources

3) Data collection

4) Calculate GHG emissions

5) Establish carbon emissions inventory
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Carbon Audit Step by Step



1) Setting Up Boundaries

Organization Boundary Operational Boundary21

Equity Approach Control Approach

Scope 1 Scope 2 Scope 3



To define which operational activities at a facility are included in the inventory.

Step 1 - Setting up Operational Boundaries



Harmony Restaurant

1 2

45

3



1 2

45

3

Construction Company
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Step 2 Identify Emission Source

Scope 1: Direct Emissions

Stationary sources from burning of fuels e.g. Generators, steamers
Examples of fuel types: diesel, petroleum, natural gas, 
towngas (HK specific)

mobile sources from vehicles, ground services equipment emissions
Examples of fuel types: diesel, petroleum, jet fuel

Physical or 
chemical emissions 

e.g.   CO2 from cement manufacturing 

Fugitive emissions Leakage from the use of refrigerants, use of fire 
extinguishers, methane emissions from coal mines and 
venting etc.
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Scope 2: Electricity Indirect GHG Emissions 
• Purchased  electricity

• Use of towngas (HK specific)

Step 2 Identify Emission Source
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Scope 3 (Optional): Other Indirect GHG Emissions

Upstream • Extraction and production of purchased materials and fuels
• Emissions from transport-related activities e.g. purchased 

materials / goods, employee business travel, employee 
commuting to and from work, transportation of waste

• Electricity consumed due to water consumption

Downstream • Emissions from outsources activities e.g. contractors, leased 
assets, franchises etc.

• Electricity consumed due to sewage disposal
• Waste disposal  

Step 2 Identify Emission Source



Emissions Removal

- Each Newly Planted tree in the company’s boundary will 

remove 23kg of CO2 per year on site.

- trees that are capable to reach 5m in height

(Under EPD/EMSD guideline)
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Step 2 Identify Removal Sources 



Table Emission Type Data Source

Scope 1 Fixed Source

- Generator etc.

-Fuel invoice

-Filling record

Mobile Source 

-Vehicle

-Ships

-Aircraft

-Fuel invoice

-Filling record

Emissions from refrigerants leakage - Refilling record

Emissions Removal from Newly planted 
trees

- Property management / landscape 
contractor

Scope 2 Electricity Consumption - Electricity bills

Towngas - Towngas bills

Scope 3 Waste paper disposed to landfill -purchasing record, recycling record

-Purchasing Dept, Admin office, waste 
collector

Fresh water consumption - Water bills

Sewage disposal - Water bills
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Step 3 – Data Collection













1 tonne of Carbon Dioxide is 

equivalent to a balloon 10 

metres in Diameter!
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Step 4 - Calculate GHG Emissions



• Carbon Dioxide (CO2)

• Methane (CH4)

• Nitrous oxide (N2O)

• Hydrofluorocarbons (HFCs)

• Perfluorocarbons (PFCs)

• Sulphur hexafluoride (SF6)

• Nitrogen trifluoride (NF3)

• Carbon dioxide equivalent (CO2-e) describes how much global warming  a given type and 

amount of greenhouse gas may cause, using the functionally equivalent amount or 

concentration of carbon dioxide(CO2) as the reference.

“CO2-e” (tonnes)

CO2-e GHG emissions= x Global Warming Potential (GWP)
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6. Calculate GHG Emissions



Global Warming Potential (GWP) (updated in 2014 IPCC AR5)

Global warming potential (GWP) is a measure of how much a given 
mass of greenhouse gas contributes to global warming relative to CO2.

Source: IPCC 5th Assessment Report ,2014

2828 tonnes of CO2-e X = 1 tonne of CH4

Example for 1 tonne of CH4

example
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GWP

Carbon Dioxide (CO2) 1

Methane (CH4) 28

Nitrous oxide (N2O) 265

Hydrofluorocarbons (HFCs) 12-14,800 

Perfluorocarbons (PFCs) 7,300-12,200 

Sulphur hexafluoride  (SF6) 22,800 

Nitrogen trifluoride (NF3) 17,200



11 tonnes of CO2-e X = 1 tonne of CO2

265265 tonnes of CO2-e X = 1 tonne of N2O

22,80022,800 tonnes of CO2-e X = 1 tonne of SF6

CO2-e GHG emissions= x Global Warming Potential (GWP)

CO2-e Activity Data
Emission 

Factor= x GWPx

GHG 
emissions

How do you know this quantity? 



How to calculate emissions?
•

- Emission factors describe how much of greenhouse gases will 
be emitted during the burning of a particular fuel source. 

- Emission factors are preferably time- and country-specific

CO2-e
Quantity of 

Fuel Use  
Emission 

Factor= x GWPx

GHG 
emissions

Emission Factors are usually publicly available. 26

CO2-e GHG emissions= x Global Warming Potential (GWP)



Samples of CO2  Emissions Factors
•

Fuel Type Emission factors Unit

Diesel Oil 2.614 kg/litre

Unleaded Petrol 2.360 kg/litre

LPG 1.679 kg/litre

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

EF 0.735 0.693 0.592 0.593 0.628 0.620 0.618 0.610 0.62 0.60 0.6 0.599 0.592 0.564 0.597 0.592

1. Emissions factor for vehicle fuels

2. Emissions factors (EF) for Towngas (kg CO2-e/Unit of Towngas purchased)

3. Emission factors (EF) for electricity use in HK (in kg CO2-e/kWh)

Power 
Company

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2017 2018 2019 2020

CLP 0.56 0.53 0.52 0.53 0.57 0.54 0.56 0.54 0.59 0.58 0.51 0.51 0.50 0.37

HEC 0.98 0.98 0.92 0.91 0.83 0.84 0.79 0.79 0.79 0.79 0.78 0.79 0.81 0.71

Source: Guidelines to Account for and Report on GHG emisions and removals for buildings  in HK 2010 Edition
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Samples of CO2  Emissions Factors

28
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Calculation tools :
- Excel files
- Online Carbon calculator
- Off the shelf carbon calculator

Establish Carbon Emission Inventory

https://www.carboncalculator.gov.hk/en

https://www.carboncalculator.gov.hk/en


Examples of Carbon Audit Software

Sample only



Sample only

Examples of Carbon Audit Software



https://www.carbonfootprint.com/calculator.aspx

https://www.carbonfootprint.com/calculator.aspx


Reporting GHG Emissions

Company and 
Inventory boundary

Outline of 
organizational 

boundaries

Outline of operational 
boundaries

a list of Scope 3 
emissions activities 

covered (if any)

Reporting period 

Information on 
Emissions 

Total Scope 1 & 2 
emissions 

Emissions data for each 
scope  and all 6 GHGs 

Base year, emissions profile 
over time, recalculations 

details ( if any)

Calculation methodologies

Any exclusions of sources, 
facilities and / or operations

Optional 
Information

Scope 3 emission 
data

Ratio performance 
indicators

Descriptions of 
performances 

Reduction 
programmes 

External assurance



End of Session 1
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Introduction to Scope 3
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Resources



Overview of GHG Protocol scopes and emissions across 

the value chain



Gases to Include

Seven types of Greenhouse Gases



Scope 3 - 15 Categories

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15

Upstream

Downstream



Categories 1 – Purchased Goods and Services 

• Extraction, production, and transportation of goods and services purchased or 

acquired by the reporting company in the reporting year

• Typically account for a large percentage of all scope 3 emissions.

Categories 2 – Capital Goods

• Extraction, production, and transportation of capital goods purchased or acquired 

by the reporting company in the reporting year

Reporting Entity

Upstream emissions 

Upstream Scope 3 emissions



Categories 3 – Fuel-and energy-related activities

Categories 4 – Upstream transportation and distribution

• Transportation and distribution of products purchased by 

the reporting company in the reporting year between a 

company’s tier 1 suppliers and its own operations 

(in vehicles and facilities not owned or controlled by the 

reporting company)

• Transportation and distribution services purchased by the 

reporting company in the reporting year

• Extraction, production, and transportation of a) fuels and b) energy 

purchased or acquired by the reporting company in the reporting year

• Typically account for a large percentage of all scope 3 emissions.

• Not included in scope 1 or scope 2
c) Also cover 

transmission and 
distribution loss 

d) Electricity that is 
sold to end users 



Categories 5 – Waste generated in operations

Categories 6 – Business Travel

• Transportation of employees for business-related activities during the reporting year

• in vehicles not owned or operated by the reporting company

• Disposal and treatment of waste generated in the reporting company’s

operations in the reporting year

• in facilities not owned or controlled by the reporting company

What are the waste treatment methods in Hong Kong?

What’s the impact of COVID-19 to business travel emissions?

Categories 7 – Employee Communting

• Transportation of employees between their homes and their worksites during the 

reporting year

• in vehicles not owned or operated by the reporting company



Categories 8 – Upstream leased assets 

• Operation of assets leased by the reporting company (lessee) in the 

reporting year and not included in scope 1 and scope 2



Categories 9 – Downstream transportation and distribution

• Transportation and distribution of products sold by the reporting company in the 

reporting year between the reporting company’s operations and the end consumer 

(if not paid for by the reporting company), including retail and storage (in vehicles 

and facilities not owned or controlled by the reporting company)

Categories 10 – Processing of sold products

• Processing of intermediate products sold in the reporting year by downstream  

companies (e.g. manufacturers).

Downstream Scope 3 emissions

Categories 11 – Use of sold products

• End use of goods and services sold by the reporting company in the reporting year

Please name some examples of sold products.



Categories 12 – End-of-life treatment of sold products

• Waste disposal and treatment of products sold by the reporting company (in the 

reporting year) at the end of their life

Categories 13 - Downstream leased assets

• Operation of assets owned by the reporting company and leased to other entities in 

the reporting year, not included in scope 1 and scope 2

Categories 14 – Franchises

• Operation of franchises in the reporting year, not included in scope 1 and scope 2

Categories 15 – investments

• Operation of investments (including equity and debt investments and project finance) in the 

reporting year, not included in scope 1 or scope 2

• primarily for private financial institutions like commercial banks

• This category is applicable to investors and companies that provide financial services



List of Scope 3 Categories

Upstream emissions are indirect 
GHG emissions related to
purchased or acquired goods 
and services.

Downstream emissions are 
indirect GHG emissions 
related to sold goods and 
services.



End of Session 2
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https://www.youtube.com/watch?v=j4trdSuHc5Q



Why do we need to manage our value chain?
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Resources



Corporate-level GHG Protocol reporting options



Overview of GHG Protocol scopes and emissions across the value chain



Gases to Include

• Biogenic CO2 (should be reported separately)



Scope 3 – 15 Categories



List of Scope 3 Categories

Upstream emissions are indirect 
GHG emissions related to 
purchased or acquired goods 
and services.

Downstream emissions are 
indirect GHG emissions 
related to sold goods and 
services.



What’s next? 

1. Identifying Scope 3 Activities

2. Setting up Scope 3 boundary

• Conduct screening by estimation / calculation 

3. Collect Data

• Data collection prioritization

• Data selection 

4. Detail Calculation 

Reporting 



1. Identifying Scope 3 Activities (value chain mapping)



Example of a tea production company

1. Identifying Scope 3 Activities (value chain mapping)

- Companies may establish their own policy for mapping the value chain, which may include creating representative, 

rather than exhaustive, lists of purchased products, sold products, suppliers, and other value chain partners. Other 

relevant value chain partners may include contract manufacturers, lessors, lessees, franchisees, customers, etc.



• Companies should strive

for completeness in 

mapping the value chain, 

but it is acknowledged 

that achieving 100% 

completeness may not be 

feasible.

1. Identifying Scope 3 Activities (value chain mapping)



Scope 3 Boundary Requirements

1. Companies shall account for all scope 3 emissions and disclose and justify 

exclusions.

2. Companies shall account for emissions from each of the 15 scope 3 categories 

according to the minimum boundaries (listed in table 5.4 of the Scope 3 

Standard).

3. Companies shall account for scope 3 emissions of seven GHGs: CO2, CH4, N2O, 

HFCs, PFCs, SF6, and NF3.

4. Biogenic emissions i.e. CO2 emissions from the combustion or biodegradation of 

biomass should be reported separately (e.g. burning of biofuels, emission of 

landfill gas etc.)

2. Setting up Scope 3 boundary 



Criteria for scope 3 screening:

Screening 
Criteria

• Size

• Influence

• Risk

• Stakeholders

• Outsourcing

• Sector guidance

2. Setting up Scope 3 boundary 



Excluding Activities

• Some categories may not be 

applicable to your company. 

• Some categories, based on initial 

estimates, may be insignificant in 

size and excluded, as for these 

activities the ability to collect 

data and influence GHG 

reductions is limited.

• Best to try to estimate before 

exclusion

2. Setting up Scope 3 boundary 



Excluding Activities

Example



This may not be a linear process, could happen at the same time along the data collection process

3. Data Collection 



3.1. Prioritize Data Collection

• Will help to more effectively 

set reduction targets and 

• demonstrate GHG reductions 

over time.



3.1. Prioritize Data Collection – Approaches to Screening 



Emission-Based Screening



Financial-Based Screening



3.2 Data Selection

If both primary and 
secondary data not 
available, use proxy 

e.g. data for 
production of tea is 

not available, we 
may try to use 

production of coffee 
as proxy data

Supplier 

specific data 

Average data (product -

based or spend-based)



Common data source

(CLCD)

US EPA

eiolca.net

中国生命周期基础数据库
Chinese Life Cycle Database

Defra, IEA, IPCC,

eiolca.net



Samples of CO2  Emissions Factors

Fuel Type Emission factors Unit

Diesel Oil 2.614 kg/litre

Unleaded Petrol 2.360 kg/litre

LPG 1.679 kg/litre

1. Emissions factor for vehicle fuels (HK based) Source: Guidelines to Account for and Report on GHG emisions and removals for buildings  in HK 2010 Edition
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Source: GHG Protocol 



Criteria to determine Data Quality

Source: GHG Protocol 



Examples – in-house illustration of data uncertainty

Source: https://ghgprotocol.org/

https://ghgprotocol.org/


3.3 Collect Data

Most 

accurate

Least 

accurate
Level of Data



Example – Screening of Suppliers / Customers 



3.4 Improve Data Quality

Prioritize quality improvement for activities that have:

• Relatively low data quality

• Relatively high emissions

During reporting, Companies are required to provide 

• a description of data sources

• data quality

• efforts to improve data quality in their inventory report.



Introduction to Emissions Calculation



Emissions Calculation

most often 

used



Calculation Example – Products and Services 



Calculation Example – Transportation  

Fuel use

Distance Travelled 

Money Spent



Calculation Example – Waste  



Examples – Emission calculation using secondary data 

Background: Production of tea





Report Information



Report Information

Scope 1 &2 
All 15 categories 

under Scope3

Activities included 
and excluded 

(with justification) 

Base year, 
recalculation if 

any

Biogenic 
emissions / 

avoided

Types and sources 
of data used 

Calculation 
methodologies 

and Assumptions 
used 

Percentage of 
emissions per 

category



Source of Primary Data

meter readings

purchase records

utility bills

engineering models

direct monitoring

mass balance

stoichiometryQuestionnaires





Challenges for collecting primary data from value chain partners

Large number 
of suppliers 

Lack of supplier knowledge and 
experience with GHG inventories 

and accounting 

Lack of supplier capacity and 
resources for tracking data

Lack of transparency in the 
quality of supplier data

Confidentiality 
concerns of suppliers 

Language 
barriers



• Set up some supplier events , e.g. Supplier Day, networking 
does create new opportunities for both suppliers and buyers

• dedicate a day to helping your supply chain understand your 
vision, values and expectations

• Dedicate an area on your website for suppliers that provides 
key information, including how the procurement team 
currently engages with suppliers and the benefits of doing 
business with you.

Ways to Engage Supply Chain



• Identify the right person in the value chain

• Issue survey to collect information

• Development of user-friendly platform e.g. software for 
data collection

• Regular communication

• Regular training

• Explain the mutual benefits e.g. company reputation 

Ways to Engage Supply



Carrots and Sticks

• Arrangement of campaign, awards, bonus

• Penalty and punishment 

• Contract requirement

• Terms and agreement e.g. green lease

• Careful selection of supplier / contractor through tender 
requirement e.g. score for environmental performance, 
provision for environmental programme

• Incentivize contractors’ staff directly e.g. bonus

Ways to Engage and Improve performance in Supply Chain 



Double Counting in Scope 3

Companies may find double counting within scope 3 to be acceptable for purposes of:

- Reporting scope 3 emissions to stakeholders

- Driving reductions in value chain emissions

- Tracking progress toward a scope 3 reduction target

• Companies should acknowledge any double counting when making claims about scope 3 

reductions to ensure transparency and avoid misinterpretation of data. For example, a 

company may claim that the company is working jointly with partners to reduce 

emissions, rather than taking exclusive credit for scope 3 reductions.

If GHG reductions have a monetary value or receive a GHG reduction program credit, 

companies should avoid any double counting of scope 3 reductions. To avoid double 

counting, companies should specify exclusive ownership of reductions through contractual 

agreements, when possible.



Double Counting ?

The scopes are defined to ensure that two or more companies do not account for the 

same emission within scope 1 or scope 2. By properly accounting for emissions as 

scope 1, scope 2, and scope 3, companies avoid double counting within scope 1 and 

scope 2.

In certain cases, two or more companies may account for the same emission within 

scope 3. For example, the scope 1 emissions of a power generator are the scope 2

emissions of an electrical appliance user, which are in turn the scope 3 emissions of 

both the appliance manufacturer and the appliance retailer. Each of these four 

companies has different and often mutually exclusive opportunities

to reduce emissions.

This Photo by Unknown Author is 

licensed under CC BY

Power company - Scope 1 

User - Scope 2

Manufacturer  - Scope 3

Retailer  - Scope 3

https://www.derrickaviles.com/10-tips-to-save-electricity-bills/
https://creativecommons.org/licenses/by/3.0/


Accounting for direct and indirect GHG emissions by multiple companies in a value chain 

facilitates the simultaneous action of multiple entities to reduce emissions throughout 

society.

This type of double counting means scope 3 emissions should not be aggregated across 

companies to determine total emissions in a given region. Note that while a single 

emission may be accounted for by more than one company as scope 3, in certain cases 

the emission is accounted for by each company in a different scope 3 category (see 

section 5.4 of the Scope 3 Standard). For more information on double counting within 

scope 3, see section 9.6 in the same Standard.

Aggregation in Scope 3



Thank You
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