




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

carbon emissions by conducting 
carbon audit.

So, what is Carbon Audit?
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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 Boundary

Organization Boundary Operational Boundary21

Equity Approach Control Approach

Scope 1 Scope 2 Scope 3



1) Organizational Boundary - Example

Harmony Holding Company

Subsidiary A

Restaurant

Subsidiary B 

Transport Service Company

Subsidiary C 

Construction Company

100% 70% 80%











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

Operational Boundary







Subsidiary A - Harmony Restaurant

1 2

45
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1 tonne of Carbon Dioxide is 

equivalent to a balloon 10 

metres in Diameter!
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Step 4 - 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

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 

2828 tonnesof CO2-e X = 1 tonne of CH4

Example for 1 tonne of CH4

example
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Calculationtools :
- Excelfiles
- OnlineCarboncalculator
- Off the shelfcarboncalculator

Establish Carbon Emission Inventory

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

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


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

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














https://www.carbon -footprint.hk/node/72?order=construction

EPD Launched the Carbon Footprint Repository (CFR) (www.carbon-
footprint.hk/) on 15 December 2014 for listed companies to disclose their 
carbon footprint. 

Carbon Footprint Repository 

https://www.carbon-footprint.hk/node/72?order=construction


CDP Overview

�9 Established in 2000

�9 Independent , not -for -profit ,London -based organization

�9 Largest database of corporate climate change 

information

�9 Only global climate change reporting System

Supports companies and cities :
�9 disclose the environmental impact of major  

corporations.
�9 build a sustainable economy by measuring and    

understanding their environmental impact
Areas of focus:  Climate change, Water , Forests





Our scoring measures the comprehensiveness of 
disclosure, awareness and management of 
environmental risks and best practices associated 
with environmental leadership, such as setting 
ambitious and meaningful targets. (CDP,2019)

CDP Scoring System

CDP Scores
By scoring companies and cities, CDP aims to 

incentivize and guide them on a journey through 
disclosure towards becoming a leader on 

environmental transparency and action. In 
2019, over 8,400 companies and 920 cities, 
states and regions disclosed through CDP. 

CDP helps companies to collect, 
report and structure their data by 
asking the right question in their 
questionnaire





Growth in disclosing companies since 2003



Task Forced on Climate- Related Financial Disclosure



What is TFCD



What is TFCD

https://www.fsb -tcfd.org/about/#



ESG / Sustainability Reporting 









Samples of verification statements



End of Session 2a

Carbon Reporting and Verification





�‡Minimizing and Managing GHG Risks

�‡Achieving Cost Savings and Stimulating Innovation

�‡Preparing for Future Regulations

�‡Demonstrating Leadership and Corporate Responsibility

�‡Participating in Voluntary Programmes and mandatory 
programmes
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Why do we need to set Target?



�‡Any robust business strategy requires setting targets for revenues, sales, and other core 
business indicators, as well as tracking performance against those targets. Likewise, 
effective GHG management involves setting a GHG target. 

�‡As companies develop strategies to reduce the GHG emissions of their products and 
operations, corporate-wide GHG targets are often key elements of these efforts, even if 
some parts of the company are or will be subject to mandatory GHG limits. 
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Setting Reduction Target- Purpose



Benefits of pursuing a 
Target

https://www.climateready.gov.hk/files/report/en/HK_Climate
_Action_Plan_2030+_booklet_En.pdf

https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf
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Key Components of a Target

Target

Base 
Year

Target 
Completion 

Year

Reduction 
Level

Intensity 
Metric 

(if any)
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1. Obtain senior management commitment

2. Decide on the target type

3. Decide on the target boundary 

5. Define the target completion date

4. Choose the target base year

8. Track and report progress

6. Decide on the use of offsets or credits

7. Decide on the target level

Keys Steps in 
Setting Target
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1. Obtain Top / Senior 
Management Commitment

Keys Steps in 
Setting Target

Ask yourself:

�‡ What is your position in the target 
setting process ? i.e. CEO? Environmental 
staff ? Consultant? 

�‡ Which levels are you seeking authority / 
approval from ? i.e. Board level? CEO ? 
Director ?  Department head ?
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2. Decide on the target typeKeys Steps in 
Setting Target

Absolute 
Target 

Intensity 
Target 

reduce absolute emissions over time reduce the ratio of emissions relative to
a business metric over time 



Hong Kong Target







3. Decide on the target boundary Keys Steps in 
Setting Target





5. Define the target completion date

Keys Steps in 
Setting Target

�‡ Short term  3 - 5 years 
�‡ Mid term  5 - 15 years
�‡ Long term  > 15 years
�‡ Understand your future growth 
�‡ Technology available  
�‡ Economic environment
�‡ Legislation requirement 

6. Decide on the use of offsets or credits
Indicative 
only



Keys Steps in 
Setting Target

7. Decide on the target level

�‡ Is it a publicly announced target?
�‡ Do you need to report on a regular 

basis?
�‡ Tracking involve data submission, 

carbon emission calculations, 
verification

8. Track and report progress



�QScience-based targets (SBTs) are in line with what the 
latest climate science says is necessary to meet the goals 
of the Paris Agreement -to limit global warming to well -
below 2° 0 above pre-industrial levels and pursue efforts 
to limit warming to 1.5 ° C"

Science-based targets provide companies with a clearly defined pathway to future -
proof growth by specifying how much and how quickly they need to reduce their 
greenhouse gas emissions. 

The Science Based Targets initiative (SBTi) is 
supported by CDP, UN Global Compact,WRI, and 
WWF to bring corporate emission targets in line 
with the climate goals from the Paris 
Agreement.

What are Science-based Targets?



Efforts to Reduce Carbon 
Emissions/Greenhouse gas emissions

China
To lower carbon dioxide emissions per unit of GDP 

by 60% to 65% from the 2005 level by 2030.

Hong Kong
To reduce its carbon intensity by 65% to 70% using 

2005 as the base by 2030. 

HKIA
To further reduce carbon intensity by 10 % using 
2015 as the base by 2020.  17

U.S
24stateshavecommitted to reducing

emissions26 to 28percentbelow2005

levelsby 2025

Canada
80%net emissionsreductionsbelow 20

05levels by2050.  

Australia
26-28%below2005by 2030



End of Session 4

Carbon Target Setting

12:00 �±14:00 Lunch



Session 3
Carbon Reduction Measures

14:00 -15:15

By Ir Sophia Lau

Director, ASEL Consulting Company

29th June, 2020

asel.consultant@gmail.com





Emissions Reduction

Waste

Transport 

Electricity

(Environment Bureau 2015)

Carbon Reduction Measures ��The focus

Hong Kong GHG Emissions 



Increase in the use of:
- Natural Gas
- Renewable energy

-Wind 
-solar energy
-Hydropower

Decrease in the use of Coal

Emissions from Electricity Generation 

(Environment Bureau 2018)



(HKGBC 2020)

Emissions from Electricity Used in Buildings



Emissions from Transportation



Transport
TransportTransport







Case Study 1 �� Construction Company











2) Construction Works
Emissions Control

Reduce emission from the burning of fossil fuel

�9 Switch off idling machines

�9 Use of permanent power instead of generator as far as possible 

�9 Use of Biofuel (B5) for construction equipment e.g. generator

�9 LED lights used for all temporary lighting in construction sites





2) Construction Works
Water 

Reduce construction wastewater 

Examples:

�9 Reuse wastewater from wheel washing machines for dust suppression

�9 Reuse wastewater generated from SI boring machines



3) Maintenance 

Machinery maintenance 

�9 Regular machines check-up to ensure efficiency

�9 Regular check up to avoid dark smoke emissions

�9 Regular replacement of filter and lube oil 





Case Study 2 �� Hong Kong International Airport 



0

21

2008 2009

1st 
airport-

wide 
carbon 
audit

2010 2011 2015-16

Long Term 
Target

Under 
Development

25% by 
2015 from 

2008

Online 
Carbon 
Audit 

System

10% by 
2020 
from 
2015

Carbon 
Audit for 

AAHK

Case Study �� Hong Kong International Airport 

Participating 
BPs 40 nos.

Participating 
BPs 53 nos.





�ƒ To encourage our business partners to join the HKIA carbon audit, AA firstly developed 
an user-friendly carbon calculation tool



Sample only

Examples of Carbon Audit Software 
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Sample only

Production of Various Reports by Software 



Upgrade FGP & 
PCA and replace 

refrigerants
Solar Panel Trial  

(car park 2)

Green roof at 
seawater pump 

house

Installations of 
LED lightings

Reconfiguring air -
conditioning 

systems

Carbon Reduction Measures





Overview

The carbon management cycle





Session 4 
Carbon Offsetting

15:30 �±16:30

By Ir Sophia Lau

Director, ASEL Consulting Company

29th June, 2020

asel.consultant@gmail.com
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and organizations to compensatefor the 
emissionsthey cannot avoid, by 
supporting worthy projects that reduce 
emissions somewhere else�ó��(United Nations 
Carbon Offset Platform, 2020)

�‡Unit: Tonnes of Carbon Dioxide-Equivalent 
(CO2e)

What is Carbon Offsetting?

One carbon credit =One ton of carbon dioxide



�‡Concept starts in late 1980s

�‡1997 Kyoto Protocol: Clean 
Development Mechanism

�‡2005: European Union: Emission 
Trading Scheme

�‡Development of voluntary carbon 
offset scheme

History of Carbon Offsets



Carbon Offset Mechanism

Carbon Credit



Carbon Offset Mechanism

The organization contributes
economically to a project to
reduce emissions that
generates carbon offsets.

An organization 
wants
to offset GHG 
emissions
that could not be
reduced directly.

The organization receives carbon
credits for its contribution to the
emission reduction project.

Emissions offset projects may
include:
�’ Reforestation
�’ Renewable energy
�’ Methane capture / combustion

Investment 

Emission offset



Compliance Market

�{Buyer:Government,cooperation or organization 

�{Offset amount:

��Comply with total amount of carbon emission 

agreed/set by international agreement/pledge

�{Price:

��Typically have certain price for 1 ton CO2

equivalent (CO2e) offset 

Voluntary Market

�{Buyer:

��Government,cooperation, organization or 

individual

�{Offset amount:

�� Buy carbon offset for own emission

�{Price:

��Have different price, depend on  bilateral 

transaction

Carbon Offset Market



�z Additional to business as usual

�‡ Reduce Co2 emissions below 
the baseline

Additionality

Permanence

Leakage

Auditing

Co-Benefits
�‡ Validation and verification
�‡ To confirm the CO2 

emissions reductions are 
true and accurate 

�‡ Emission reductions should be able to permanently 
removed from the atmosphere.

�‡ Durability of emission reductions from an offset 
project varies on the project types

�‡ E.g. planting trees vs renewable energy

�‡ Reduction in one region result a rise in 
emissions somewhere else

�‡ Minimize the leakage at project design 
stage  

�‡ Social, economic 
benefits from the 
emission reduction 
projects

�‡ E.g. GHGs emission 
reduction of 
transportation improves 
air quality and the 
health of the public

Criteria for High Quality Carbon Offsets



Certified Emission Reduction (CER)

Certified by official UN-backed offsetting schemes - Carbon emission projects 
certified by the United Nations under the Clean Development Mechanism (CDM) in 
Kyoto Protocol. Annex 1 countries (eg. EU and Canada) classified in the CDM are 
required to comply with a Cap-and-Trade agreement to limit emission through 
purchasing CER to an acceptable level. 

Verified/voluntary Emission Reduction (VER)

Not certified by official UN-backed offsetting schemes -

Carbon reduction by emissions reducing project, it includes renewable energy project 
such as solar farm, wind farm and hydro plants projects. The project is validated 
independently by third parties based on international standards. Organizations which 
are not restricted by the Cap-and-Trade agreement under Kyoto Protocol may offset 
their carbon emission through VER.

Carbon Offset Standards



Voluntary carbon crediting schemes

The Gold Standard
�‡ Founded in 2003 by WWF
�‡ Focusing on environmental 

and social benefits
�‡ More than 550 registered projects

VCS (Verified carbon standard)
�‡ Non-profit organization founded in 

2005
�‡ Largest voluntary standard with over 

1300 projects



HFCs,PFCs,SF&&
N2O reduction , 

2%

Renewable, 72%

CH4 reduction&Cement 
& Coal mine/bed, 15%

Fuel switch, 1%

Afforestation 
&Reforestation, 

0.80%

Transport, 0.40%

Projects for Carbon Offsets

(CDM, 2019)



�{Cathay Pacific offered carbon offsetting since 2007. Offsetover 160,000 tons CO2 from 

2007 to 2019

Example of Applications







Offsetting Emissions from Events



Offsets as a Gift?

Sample



End of Session 4

Carbon Offsetting



Course Summary
16:30 �±16:45

29th June, 2020

By Ir Sophia Lau

asel.consultant@gmail.com



Summary Carbon Audit

Verification and Reporting 

Carbon offset Reduction 

Target Setting



Carbon Audit

�‡ What is scope 1, scope 2, scope 3

�‡ What is Emission Factors

�‡ What is Global Warming Potentials 



Carbon Audit

Boundary

Organization

Operational

Equity Approach

Control Approach

Scope 1

Scope 2

Scope 3

Emissions 
Factors

GWP

Calculator

Report



Means of Carbon Reporting

�‡Sustainability reporting, ESG reporting

�‡Environmental report

�‡Annual report

�‡Company website

�‡Hong Kong Carbon Footprint Repository

�‡Carbon Disclosure Project

�‡Task Force on Climate-related Financial Disclosure(TCFD)



Context Of Carbon Offset

Drawbacks

purpose

mechanism

Standards
Benefits 

Carbon Offset
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Key Components of a Target

Target

Base 
Year

Target 
Completion 

Year

Reduction 
Level

Intensity 
Metric 

(if any)



Carbon Offset Mechanism

Carbon Credit
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~. THANK YOU ~


