
Intertek has a history of working with organizations at 
their operational levels to assess their ESG 
performance, validate their ESG claims, and 
provide a holistic view of their business. 

Intertek supports all elements of business operations, 
from compliance testing and social compliance audits, 
to life cycle analysis and greenhouse gas calculations. 
Intertek stands apart and brings this knowledge and 
advantage beyond just data calculations and 
validation. We truly help companies understand their 
business risks, set targets, and report accurate 
information.



ESG TRAINING WORKSHOP 

ESG ᶪ, ᵘ ⅛ᶠ ṩӏ
SECTION 4: CARBON FOOTPRINT ASSESSMENT

ᵹ : ᵜ Ӂ

Samson Leong

Carbon and Energy Management Solutions, Electrical & Wireless                                     19 Jul 2024

ᵙ ◊ ⁮Άת , Ḓᴣ



AGENDA 

3

Scope 1,2,3 Green House Gases (GHGs) Emission 

1 2 3 Ḯ (GHG) ὑᾄ

Product Carbon Footprint

ᵜ

Corporate Carbon Footprint

ұ

01

04

03

Carbon Footprint Assessment
ᵜ Ӂ

02
Measurement Methodology and Standards

ᾛ←ᵘ

05
Examples of Ecological Design for Products

ᵜⱳ צ Ӕ



SCOPE 1,2,3 GREEN HOUSE 
GASES (GHGS) EMISSION

1 2 3 Ḯ
(GHG) ὑᾄ
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GREENHOUSE EFFECT 
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Source: Britannica, T. Editors of Encyclopaedia (2024, May 31). greenhouse effect. Encyclopedia Britannica . https://www.britannica.com/science/greenhouse -effect



GLOBAL AVERAGE TEMPERATURE

Å Global average temperature increased 0.74 degree(C) in the past 100 years from 1906-2005, 
indicates an average annual increase 0.0074 degree(C)

Å 1906 2005 0.74 0.0074

Å In the past 50 years from 1956-2005

Å 1956 2005 50

Å Temperature increased 0.13 degree(C) per 10 years, indicates an average annual increase 0.013 
degree(C). The % increase is 2 times as comparing with the passed 100 years

Å 10 0.13 0.013 100

Å In the past 12 years from 1997-2008

Å ( 1997 2008 ) 12

Å There is 11 years (1998, 2005, 2003, 2002, 2004, 2006, 2007, 2001, 1997, 2008, 1999) listed in the 
warmest 12 years

Å 11 (1998, 2005, 2003, 2002, 2004, 2006, 2007, 2001, 1997, 2008, 1999) 12

Source  Hong Kong Observatory - http://www.hko.gov.hk/climate_change/global_warming_c.htm

6



CHANGE OF GLOBAL AVERAGE SURFACE TEMPERATURE

Yearly surface temperature from 1880 - 2023 compared to the 20th-century average (1901-2000).

1880 2023 20 ҄1901 2000 

(Source: Lindsey, R., & Dahlman , L. (2024, January 18). Climate change: Global temperature. NOAA Climate.gov. https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature) 7
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Source: Stern Review (2006)
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Sea level rise threatens 

major cities

Food

Water

Ecosystems

Risk of Abrupt and 

Major Irreversible 
Changes

Global Temperature Change (Relative to the change of 1980-1999)

0°C

Falling yields in many 

developed regions

Rising number of species face extinction

Increasing risk of dangerous feedbacks and abrupt, large-

scale shifts in the climate system

Significant decreases in water 

availability in many areas, including 

Mediterranean and Southern Africa

Small glaciers disappear  ï 

water supplies threatened 

in several areas

Extensive Damage to 

Coral Reefs

Extreme Weather
Rising intensity of storms, forest fires, droughts, flooding and heat waves

Possible rising yields in some high 

latitude regions

Falling crop yields in many areas, particularly developing 

regions 

Major Effects of Global Average Temperature Change
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CARBON EMISSION REDUCTION TARGET
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Country / City

ḱ/ᶜṳ

Base
Year 

ᶡ Ẉ

Year of
 Achievement

ởẈү

Reduction Target 

ὑָא

EU ַא 1990 2030 55% (Absolute ө)

US 2005 2030 50-52% (Absolute ө)

India ᴌẘ 2005 2030 45% (Intensity ẘ)

China Ѧ 2005 2030 60-65% (Intensity ẘ)

Hong Kong ╘ 2005 2030 65-70% (Intensity ẘ)



CARBON EMISSION REDUCTION TARGET IN CHINA

Å :

Å 2020 GDP 2005 40% 45%

Å

Å 2016-2020

Å

Å ⁸ ⁸ 2013

Å

Å 2013

Å

Source: http://www.laohucaijing.com/News/3946.html 11
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CARBON EMISSION REDUCTION TARGET IN CHINA

Å ¢ƘŜ /ƘƛƴŜǎŜ ƎƻǾŜǊƴƳŜƴǘ ŀƴƴƻǳƴŎŜŘ ōŜŦƻǊŜ ǘƘŜ /ƻǇŜƴƘŀƎŜƴ ŎƭƛƳŀǘŜ ǎǳƳƳƛǘΥ

Å

Å .ȅ нлнлΣ /ƘƛƴŀΩǎ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ŜƳƛǎǎƛƻƴǎ ǇŜǊ ǳƴƛǘ ƻŦ D5t ǿƛƭƭ Ŧŀƭƭ ōȅ пл҈ ǘƻ пр҈ ŎƻƳǇŀǊŜŘ ǘƻ нллр

Å

Å In preparation for the carbon emission cap, seven provinces and cities have launched carbon emissions trading trials.

Å

Å A researcher at the Energy Research Institute of the National Development and Reform Commission, said that the 
National Development and Reform Commission is studying the implementation of a carbon emission cap from 2016 
to 2020.

Å

Å A total emission target will be set in the 13th Five-¸ŜŀǊ tƭŀƴ

Å

Å Carbon emissions trading pilot projects in seven provinces and cities in China, including Beijing, Shanghai, and Tianjin, 
have also been officially launched in 2013.

Å

Å /ƻƳǇŀƴƛŜǎ ƛƴ ǘƘŜ Ǉƛƭƻǘ Ƴǳǎǘ ŘƛǎŎƭƻǎŜ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ

Å

Å Among them, the Shenzhen carbon emissions trading market was officially launched on June 17, 2013.

Source: http://www.laohucaijing.com/News/3946.html 12

http://www.laohucaijing.com/News/3946.html


CARBON EMISSION REDUCTION TARGET IN CHINA

635 370

Å 2013

Å 635 (2011 ) 370 ,

11%

Å 792 29%

Å 0.13 / 23%

Å ά έ

Å ά έ 21%

Source: http://big5.china.com.cn/gate/big5/finance.china.com.cn/roll/20140624/2490446.shtml 13



CARBON EMISSION REDUCTION TARGET IN CHINA

Å Shenzhen carbon trading comes full year: 635 companies reduce carbon emissions by 3.7 million 
ǘƻƴǎ

Å

Å Lƴ нлмоΣ ǘƘŜ ŦƛǊǎǘ ŎƻƳǇƭƛŀƴŎŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ {ƘŜƴȊƘŜƴ ŎŀǊōƻƴ ƳŀǊƪŜǘ.

Å

Å The greenhouse gas emissions of the 635 regulated industrial enterprises under supervision fell by 
3.7 million tonscompared with the base period (2011). The decline rate is about 11%.

Å

Å Theindustrialaddedvalueof manufacturingenterprisesincreasedby79.2billion yuan, a growth
rate of 29%.

Å

Å Therefore,the carbonemissionintensityper 10,000yuanof industrialaddedvaluedroppedby0.13
tons/10,000 yuancompared with the base period, with a decrease rate of 23%.

Å

Å Exceedsthe cityΩsά12th Five-Year Planέŀƴƴǳŀƭ ŀǾŜǊŀƎŜ ŎŀǊōƻƴ ƛƴǘŜƴǎƛǘȅ ǊŜŘǳŎǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ

Å

Å Guangdong Province requires Shenzhen to reduce its carbon emission intensity by 21%duringthe

Source: http://big5.china.com.cn/gate/big5/finance.china.com.cn/roll/20140624/2490446.shtml
14



CARBON EMISSION REDUCTION TARGET IN CHINA

2017

Å 2015 ₈ ₉(COP21)

Å

Å 2020 2030

Å

Å

Å 2017

Source: http://goo.gl/J9AHtc 15



CARBON EMISSION REDUCTION TARGET IN CHINA

Å National Development and Reform Commission: Strive to fully launch the national carbon 
ŜƳƛǎǎƛƻƴǎ ǘǊŀŘƛƴƎ ƳŀǊƪŜǘ ƛƴ нлмт

Å

Å At the 2015 Paris Climate Summit (COP21)Σ ŎƻǳƴǘǊƛŜǎ ǊŜŀŎƘŜŘ ŀ ǊŜŘǳŎǘƛƻƴ ŀƎǊŜŜƳŜƴǘ

Å

Å In order to fulfill the agreement, China has implemented the path of low-carbon and green 
development in the 13th Five-Year Plan.

Å

Å Ensure the achievement of the 2020 climate change goals and lay the foundation for reaching the 
ǇŜŀƪ ƻŦ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ ƛƴ нлол

Å

Å One of the key points of the implementation plan is to accelerate the construction of the national 
ŎŀǊōƻƴ ǘǊŀŘƛƴƎ ƳŀǊƪŜǘ

Å

Å Establish and improve the initial allocation mechanismon carbon emission rights

Å

Source: http://goo.gl/J9AHtc 16



GHG PROTOCOL (SCOPE 3 INDIRECT EMISSION) 
( )

17

Source: GHG Protocol 

Å GHG Protocol establishes comprehensive global standardized frameworks to measure and manage greenhouse gas 
(GHG) emissions. (GHG) ⁹

Å The Corporate Value Chain (Scope 3) Accounting and Reporting Standard allows companies to assess their entire value 
chain emissions impact and identify where to focus reduction activities.

҄ 3 С

When the global mandatary 
requested to report GHG 
emission in Scope 1 & 2, some 
stakeholders are looking 
forward for Scope 3 in their 
consideration. 

⁹



THE GREENHOUSE GAS PROTOCOL 

(6 kinds of GHG) :

(CO2)⁸ (CH4)⁸ (N2O)⁸

(HFCs)⁸ (PFCs) (SF6)

18



GHG ASPECTS IDENTIFICATION

According to GHG protocol, 3 different scopes are defined:

₆ ₇ 1/2/3 :

Å Scope 1: Direct GHG emissions, occur from sources that are owned or controlled by the company, 
which includes stationary combustion unit such as boiler, furnace etc and company owned mobile 
combustion unit like vehicles, ships etc.

Å 1: ⁸

Å ⁹

Å Scope 2: Indirect GHG emission, accounts for GHG emissions from the generation of purchased 
electricity consumed by the company, such as purchased electricity, heat and steam.

Å 2: ⁸ ⁹

Å Scope 3: Other indirect emission, activities covers business travel, employee commute, emissions 
ŦǊƻƳ ƴƻƴŎƻƳǇŀƴȅ ƻǿƴŜŘ ǾŜƘƛŎƭŜǎΣ ǿŀǎǘŜ ŘƛǎǇƻǎŀƭΣΧŜǘŎΦ  ό{ŎƻǇŜ о ƛǎ ƻǇǘƛƻƴŀƭύ

Å 3: 1 2 ⁸ ⁸
⁸ ⁹ ( 3 )

19



CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDUSTRY ς 
COMPANY N

20

Based on GHG Protocol (Scope 3 
Value Chain) standard

( )

(1)

, , 

For Reference Only



CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDUSTRY ς 
COMPANY N (CONT.)

21

Non comp

(2) 

(3) 

(4) 

For Reference Only



CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDUSTRY ς 
COMPANY N (CONT.)
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(5) 

(6) 

(7) 

(8) 

For Reference Only



CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDUSTRY ς 
COMPANY N (CONT.)
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Non comp

Non comp

(9) 

(10) 

(11) 

For Reference Only



CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDUSTRY ς 
COMPANY N (CONT.)
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(12) 

(13) 

(14) /

(15) 

For Reference Only



MEASUREMENT 
METHODOLOGY AND 
STANDARDS

02



CARBON FOOTPRINTS RELATED STANDARDS 

GHG/ Carbon Footprint 
Accounting

Product Carbon Footprint
PAS 2050
ISO 14067

Corporate GHG Management 
GHG-Protocol

ISO 14064

ḯ / ⁄

ᵝ Ҳ ḯ ת
ḯ

( ᴣ )
ISO 14064-1 (Org.) & ISO 14064-2 (Project)



CORPORATE CARBON FOOTPRINTS 
(FOR MANUFACTURER)
ұ (ҧṩ Ӕ)

03



HVAC system :

Electricity 

Scope 2 

Refrigerant

(e.g.R22⁸HFC134a)  

Scope 1 

GHG SOURCES



Insert Footer Here 29

GHG SOURCES

Electricity system :

Electricity 

Scope 2 

Diesel 

(Electricity generator )

Scope 1 
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Steam system ( ):

Diesel

Coal

Wood waste ( )

Scope 1 

Electricity

Scope 2 

GHG SOURCES



Insert Footer Here 31

GHG SOURCES

Canteen :

Diesel

LPG 

Natural Gas

Scope 1 

Electricity

Scope 2 
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Production facilities  :

Welding ( ) 

[CO2⁸Argon ⁸LPG⁸ Acetylene 
(C2H2)]

Metal surface treatment

( ) [ Methanol (CH3OH) ⁸
Ethanol (C2H5OH) ⁸ Propane (C3H8)]

Heater [Natural Gas ]

Scope 1 

Electricity

Scope 2 

GHG SOURCES



Insert Footer Here 33

GHG SOURCES

Extinguisher :

CO2

ABC powder ABC

Scope 1 

Septic tank  *

Scope 1 

Remark* 

consider the emission from human power 
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Wastewater treatment 

Scope 1 

Supplier data ⁸

Scope 3 

Renewable energy ς Solar panel 

-

Renewable energy application 

GHG SOURCES



GHG CALCULATION

: 

Å Diesel usage = 3 liters

Å Emission factor * = 2kg CO2e / liter diesel

Å GHG emissions = 3 X 2 = 6 kg CO2e

*Remark: 

Some emission factors are provided in CO2, CH4 and N2O, they will involve GWP conversion

CO2⁸CH4 N2O GWP

35

∟ x ὑᾄ /ᵻḑ = Ḯ ὑᾄ
Activity Data x Emission Factor = GHG emissions



WHAT IS CO2E?
CO2E

CO2e  represented the convention between six GHGs 
 

The following six GHGs (Kyoto gases):        

36

҆ צ
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ḯ ￼ԅרῧק ד

For example: 

Ratio CH4 = 25 of CO2

Activity Data x Emission Factor x GWP radio = CO2e

ӕḒ: CH4 ⅝ӕ = 25 Co2
╗ ᾳ x ὴᾣᵼḒ x GWP ⅝ӕ = CO2e

https://zh.wikipedia.org/zh-tw/%E6%B0%A2%E6%B0%9F%E7%83%83


GHG CALCULATION

Septic Tank 

37

Average no. of staff of the month  X  average no. of days of each staff staying in the factory (including working & non-working days) of the month

ԃ ῐүַײẇᶍ ṩҙ X ᶇԃ ῐү₤Ӈ ṩẇᶍᶇ ꜜᾤ Ἥṩӏᴢפ) ṩӏᶽ β

Remark :

For above calculation, one of the method is to take the summation of the following 2 parts 

і ￼ ιԎѧ Ά│ῗ Ҩї2 ֫￼ ᵙ:

- Average no. of staff in working days   X  no. of working days of the month 

ᶈԄ ῴҰ￼ṪӐῄẈᶎ ṪҚ X ῴҰ￼ṪӐῄ
-  Average no. of staff in non-working days  X  no. of non-working days of the month 

ᶈԄ ῴҰ￼ ṪӐῄẈᶎ ṪҚ X ῴҰ￼ ṪӐῄ

Depends on different situations,  you can use your own method for estimation 

⁞ јᵃừ ιứᴵҨ ᵀ Ṫ ￼Ά│ ӂ



THE GREENHOUSE GAS PROTOCOL 

Å GHG emissions may come from energy related emission sources or non-energy related emission 
sources                                                                                                           

Å

Å Examples of energy related emission sources: 

Å Combustion of natural gas in boilers 

Å Combustion of diesel / gasoline in vehicles 

Å Examples of non-energy related emission sources:

Å Fugitive emissions of refrigerant 

Å Wastewater treatment system 

38



DATA COLLECTION & INPUT
ᾔᾁ ᴢ ԃ

Electricity bill, fuel/material usage record, meter record, purchasing invoice, production 

ƻǳǘǇǳǘ ǊŜŎƻǊŘΧetc

ε▬ᾔⱴ ε ε εⱳ ɖ1

Data input once a month

₤ῐ ᾔ ԃ ⁸



DATA COLLECTION & INPUT
ᾔᾁ ᴢ ԃ

Electricity bill, fuel/material usage record, meter record, purchasing invoice, production 

ƻǳǘǇǳǘ ǊŜŎƻǊŘΧetc

ε▬ᾔⱴ ε ε εⱳ ɖ1

Data input once a month

₤ῐ ᾔ ԃ ⁸



▬ᾔ Ӈ (Fuel unit)

Unit

Ton

DATA COLLECTION & INPUT
ᾔᾁ ᴢ ԃ



▬ᾔ (Fuel QTY)
Electricity Usage

DATA COLLECTION & INPUT
ᾔᾁ ᴢ ԃ



∟ (Activity set-up)

ω Each emission source should be counted individually,  for example: diesel consumption of boilers cannot be counted together 
with diesel  generators and diesel car

ɗ ⅛ ὴᾣ◊╗ Ⱨᾳּז ι ӕχ זּ ≥ὴᾣ◊ ιјᴵץὐḅ ≥
￼ זּ≤

DATA COLLECTION & INPUT
ᾔᾁ ᴢ ԃ



ⱴ ӏ ԃ(Actual Fuel Usage input)
ω The basic principle for data input should rely on actual consumption amount. If purchased record is involved, need to pay 

attention on the data input at the beginning / end of a year which should be normalized.(Normalization) 

ω  Ԅᶢ ᴝ ιḅ זּ Ӑ Ԅι Ỵẉẙפּ Ṕ￼ּז Ẃ ק

ωӕχ2008 ᴣ 2009 Ӑ ᾳ Ԅ (Ex: 2008 & 2009 as data input) ≥ : (Boiler Diesel 
purchasing record)2008ẉ8ῴ(2008 Aug)χ500ԇ״(liters),2008Ẉ12ῐ(2008 Dec):200Ԇ׳(liters), 
2009ẉ2ῴ(2009 Feb)χ500ԇ״όƭƛǘŜǊǎύΧΦΦ

ω Assume the previous purchased volume is almost used up before every new purchase, when input 2008 Dec / 2009 Jan data, 
the input amount 200 liters allocated to each month can be either estimated by considering the proportion of their production 
volume or evenly distributing among them.(See what situation is applicable) 

ɗӬ ׁṰṮјᶺּזḢі₭￼ ιᶈ Ԅ2008ẉ12ῴᴣ2009ẉ1ῴּז ιᴵὟ2008ẉ12ῴᴣ
2009ẉ1ῴ￼ּו ￼⅝ӕἆẈᶎ⅝ӕ(Ὗ ừ ḧ)ιἫ200ԇ״ ≥֫ ֹ ῴ

DATA COLLECTION & INPUT
ᾔᾁ ᴢ ԃ



ⱳ◓▬ᾔ(Biological Fuel)

ω CO2 from Biofuel such as wood is not counted towards the company carbon footprint, will 
count separately. 

ɗ ⱶⱧᾳḅ´ᾳι҇וּ ק ј ᶈᾯ ￼ ὴᾣ ιᴱ ֧

DATA COLLECTION & INPUT
ᾔᾁ ᴢ ԃ



PRODUCT CARBON 
FOOTPRINTS
ᵜ

04



ROADMAP FOR RELEVANT STANDARDS OF PRODUCT CARBON FOOTPRINT (PCF)
PCF

GHG/ Carbon Footprint 
Accounting

Product Carbon Footprint
PAS 2050
ISO 14067

Corporate GHG Management 
GHG-Protocol

ISO 14064

ḯ / ⁄

ᵝ Ҳ ḯ ת
ḯ

Overview for Product Carbon Footprint: 

:



ROADMAP FOR RELEVANT STANDARDS OF PRODUCT CARBON FOOTPRINT (PCF)
PCF

Å Several standards deal with Life Cycle Assessment (LCA) & carbon footprint of products (PCF). 

Å (LCA) (PCF)⁹

48

ISO 14040 : 44 v2006 describes the 
principles, the rules and requirements 
of LCA

2006 2007 2008 2009 2010 2012

First version of  PAS 2050 
Specification for the assessment of 
the life cycle GHG emissions of goods 

and services 

First draft report of the ISO14067 
dealing with product Carbon Footprint

PAS 2060 Specification for the 

demonstration of carbon neutrality 

Product GHG Protocol Standard 

WRI/WBC SD2010

Revised version of  PAS 2050

PAS 2050 Ӣ ⱱ
ISO 14040: 44 v2006 ὼ LCA￼
ᴝ ᵙ ∂

ᵝ ￼ ISO14067 ᵓִ

PAS 2050 ᵬᵝ Ὸ ᵘוּ ῼ
ḯ ὴᾣ ӂ ⱱ

PAS 2060 ѧᵙ

ᵜ Ḯ
WRI/WBC SD2010



WHAT IS PRODUCT CARBON FOOTPRINT (PCF)? 
(PCF)

49

CarbonProduct Footprint

?

CO2e

ᵜ ᴌ

http://www.google.com.hk/imgres?imgurl=http://pikto.org/wp-content/uploads/424px-OCR-A_char_Equals_Sign.svg.jpg&imgrefurl=http://pikto.org/%3Fcat%3D1&usg=__azPS5R1HJR1RdPR4JQF5gJdhQfo=&h=360&w=360&sz=25&hl=zh-TW&start=305&itbs=1&tbnid=62GyO7LRS16h1M:&tbnh=121&tbnw=121&prev=/images%3Fq%3Dequal%2Bsign%26start%3D300%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://taprootfoundation.org/blog/reduce_carbon_footprint.jpg&imgrefurl=http://www.taprootfoundation.org/blog/2008/02/&usg=__SIj27Luw9QUwcLrR4pC81m2b674=&h=480&w=322&sz=67&hl=zh-TW&start=187&itbs=1&tbnid=UPoUAvPQlyQhDM:&tbnh=129&tbnw=87&prev=/images%3Fq%3Dcarbon%26start%3D180%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://www.telephonesonline.com.au/images/T/mitel_5201ip_phone_handset.jpg&imgrefurl=http://www.telephonesonline.com.au/cordless-wireless/Mitel_Voip_5201/VOIP_Phone_handset_network_installation_support_help.html&usg=__3pJqc61vd8d63D_SnTah94tkN_c=&h=310&w=350&sz=13&hl=zh-TW&start=48&itbs=1&tbnid=0n350OBkL4rlQM:&tbnh=106&tbnw=120&prev=/images%3Fq%3Dphone%26start%3D40%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://www.itechnews.net/wp-content/uploads/2008/12/trendnet-tew-635brm-300mbps-wireless-n-adsl2-2-modem-router.jpg&imgrefurl=http://www.itechnews.net/tag/modem-router/&usg=__O3_NjUeHD0dwB62n15U47vxviWE=&h=325&w=398&sz=23&hl=zh-TW&start=49&itbs=1&tbnid=Ox2Z8BWpvn8IOM:&tbnh=101&tbnw=124&prev=/images%3Fq%3Dmodem%26start%3D40%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://z.about.com/d/chemistry/1/0/X/6/graphite.jpg&imgrefurl=http://chemistry.about.com/od/periodictableelements/ig/Elements-in-the-Human-Body/Carbon.htm&usg=__gBcAIey5dUZdVm8607wYM9PeJho=&h=353&w=360&sz=46&hl=zh-TW&start=63&itbs=1&tbnid=I_qcFWHu_Ngj2M:&tbnh=119&tbnw=121&prev=/images%3Fq%3Dcarbon%26start%3D60%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://www.fasthorseinc.com/blog/wp-content/uploads/2009/10/boombox.jpg&imgrefurl=http://www.fasthorseinc.com/blog/index.php/2009/10/16/my-new-best-friend/&usg=__m_57A-gkJ7BoSnTBYrB3vzdU5TQ=&h=356&w=460&sz=28&hl=zh-TW&start=22&itbs=1&tbnid=pn7BOwCM0Ke2bM:&tbnh=99&tbnw=128&prev=/images%3Fq%3Dboombox%26start%3D20%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://icons.mysitemyway.com/wp-content/gallery/orange-fiesta-icons-alphanumeric/072704-orange-fiesta-icon-alphanumeric-plus-sign-simple.png&imgrefurl=http://icons.mysitemyway.com/free-clipart-icons/1/plus-sign-icon-id/72704/style-id/563/orange-fiesta-icons/alphanumeric/&usg=__3Q6fRvEvdY2-tcrxXS_Bzb373v4=&h=320&w=320&sz=114&hl=zh-TW&start=121&itbs=1&tbnid=Xq5c7wd9kwKXPM:&tbnh=118&tbnw=118&prev=/images%3Fq%3Dplus%2Bsign%26start%3D120%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://icons.mysitemyway.com/wp-content/gallery/orange-fiesta-icons-alphanumeric/072704-orange-fiesta-icon-alphanumeric-plus-sign-simple.png&imgrefurl=http://icons.mysitemyway.com/free-clipart-icons/1/plus-sign-icon-id/72704/style-id/563/orange-fiesta-icons/alphanumeric/&usg=__3Q6fRvEvdY2-tcrxXS_Bzb373v4=&h=320&w=320&sz=114&hl=zh-TW&start=121&itbs=1&tbnid=Xq5c7wd9kwKXPM:&tbnh=118&tbnw=118&prev=/images%3Fq%3Dplus%2Bsign%26start%3D120%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1


CORPORATE VS PRODUCT LEVEL 
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Raw material 

ᴜᾔ

Manufacturing 
    / Organization

/

Distribution 

֪

Use 

ӓⱴ

Disposal 

     / Recycle
/ᵺᾁ

Product ᵜ
Product 
Range
ᵜ

Supply Chain

Ӗ

Source: The Carbon Trust

Corporate Footprint:
ω Identifies direct regulatory and financial exposure
ω Identifies key direct opportunities for action
ω Addresses corporate brand

Product Footprint:
ω Appeals to consumers
ω Looks at impacts outside company boundary

Corporate
Å

Å

Å

ᵜ σ
Å ╦ ￼ Ậד
Å ԇᴻ ѳᶹ￼ẽ



METHODOLOGY OF PCF  
PCFַײ ᾛ←

Material selection 

and parts 

manufacturing

Manufacturing 

process

Transportation Use 

phase

Disposal

1.5 kg CO2 equiv. 0.05 kg CO2 equiv. 10 kg CO2 equiv.e.g.

Upstreaming Down streamingManufacturing

Conversion of 

upstream consumed 

Raw Material and 

Energy to CO2e

Conversion of 

manufacturing 

consumed Energy to 

CO2e

Conversion of 

downstream 

consumed 

Energy to CO2e

Life Cycle Assessment

PCF = 11.55 kg CO2 equivalent

Product Carbon Footprint

ⱳᵗ Ῑ Ӂ

ѕ╙ і╙

і▫╦ ￼ᴜ
ᾔᵘ ╟ ק
҆ צ

╦ ￼
╟ ҆
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ᵜ

 ᾳ ᵙ ҭ Ӕּז ⅎ

http://www.google.com.hk/imgres?imgurl=http://socioeconomic.files.wordpress.com/2009/02/strip_coal_mining3.jpg&imgrefurl=http://socioeconomic.wordpress.com/2009/02/04/syllabus-on-mining-issues-with-broad-implications/&usg=__D2LjJPIbT9kRCQEfwv0fO2i_KbA=&h=512&w=768&sz=238&hl=zh-TW&start=1&itbs=1&tbnid=8ebKdZTMDf2joM:&tbnh=95&tbnw=142&prev=/images%3Fq%3Dmining%26hl%3Dzh-TW%26safe%3Dstrict%26gbv%3D2%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://mattsimmsy.files.wordpress.com/2009/02/energy_light_bulb_2_392083a1.jpg&imgrefurl=http://acocktailofziggararia.wordpress.com/2009/09/22/energy-efficient-bulbs-are-dead-long-live-the-led/&usg=__Hl0EDnDPOnrpUs79cPPJru2Yl4Y=&h=390&w=280&sz=19&hl=zh-TW&start=44&itbs=1&tbnid=L13FPXtJz3xfVM:&tbnh=123&tbnw=88&prev=/images%3Fq%3Dbulb%26start%3D40%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://www.southernmallee.sa.gov.au/webdata/resources/images/Garbage_Bin_.JPG&imgrefurl=http://www.southernmallee.sa.gov.au/site/page.cfm%3Fu%3D109&usg=__-SjxxnQXXF6N6WIejr6oJHtNPgo=&h=642&w=397&sz=21&hl=zh-TW&start=4&itbs=1&tbnid=VU7NLHxzBn3jbM:&tbnh=137&tbnw=85&prev=/images%3Fq%3Drubbish%2Bbin%26hl%3Dzh-TW%26safe%3Dstrict%26gbv%3D2%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://www.muzique.com/news/images/bulb2.jpg&imgrefurl=http://www.muzique.com/news/cfl-bulbs/&usg=__MMfaWDvnLrf8cD4rsrb9ImmbURE=&h=364&w=400&sz=19&hl=zh-TW&start=23&itbs=1&tbnid=lSu6VE7XsifSjM:&tbnh=113&tbnw=124&prev=/images%3Fq%3DCFL%2Bparts%26start%3D20%26hl%3Dzh-TW%26safe%3Dstrict%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com.hk/imgres?imgurl=http://selectroclash.files.wordpress.com/2007/04/cfl_light_bulb.jpg&imgrefurl=http://selectroclash.wordpress.com/2007/04/&usg=__mpLeCHEww5_oG6RTFKbhGSJVNew=&h=280&w=280&sz=6&hl=zh-TW&start=10&um=1&itbs=1&tbnid=tduG8O7vlgdKwM:&tbnh=114&tbnw=114&prev=/images%3Fq%3DCFL%26um%3D1%26hl%3Dzh-TW%26sa%3DN%26tbs%3Disch:1


CARBON FOOTPRINT SOLUTIONS BY SUPPLY CHAIN STAGE 
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Raw Material 
extraction and 

production

Finished product 
manufacturing

Upstream 
Transportation

Downstream 
transportation

Company 
Operations

Use of Sold product
 

End-of-life 
treatment

Supply 
chain 
stage

Data 
Level

Material-
Bill of 

material 

Factory-
Scope 1 & 

2 
emissions

Product type-
Transit routes 
from suppliers 

to company

Facility (eg: Office, Distribution Center, 
Stores)-
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Product type-
Transit routes 

from 
suppliers to 
company

Product type-
usage 

routines 
(eg: washing)

Product 
types-

Disposal (eg: 
disposal/recy

cling)

Data 
Process-

ing

Carbon 
footprint 
Outputs

d) CO2e 

calculation 

for materials 
ς industry 

data (per 
BOM)

a) Data Collection
c) Desktop review for submitted 

questionnaires 

e2) CO2e 
calculation-ς 
industry data 
(per product 

type)

e1) CO2e 
calculation-ς 
industry data 
(per product 

type)

e3) CO2e 
calculation-ς 
industry data 
(per product 

type)

e4) CO2e 
calculation-ς 
industry data 
(per product 

type)

b) Desktop 
review + 
Remote 

assessment 

Scope 3-
Purchased goods and services

Scope 3- 
Downstream 
transportatio

n and 
distribution

Scope 3- 
Upstream 

transportation 
and distribution

Scope 3
Use of sold 
products

Scope 3 
End-of-life 

treatment of 
sold products

Scope 3
Employee 
Computing 

Scope 3
Business 

travel

Scope 1
Direct 

Emission

Scope 2
Indirect 

Emissions

SME



METHODOLOGY OF PCF
PCF

Å Primary Data Secondary Data 

Å LCA [/! ŦƻǊ ŜȄǇŜǊǘ όDŀōƛύ Χ
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Material 1

Energy 

auxiliaries

Input

Software 

Analysis

Output 

֦

Process 

Material 2

e.g. electricity  

Consumed (kWh), 

energy consumed (MJ)

CO2

CH4

N2O

HFCs

PFCs

SF6

Others

Upstream 

results

Downstream 

results

Manufacturing 

results

Output: CO2e
ԃ

 ᾳ1

◊

 ᾳ2

י

ӕḅ╦ (kWh )
╦ (MJ )



Product Carbon Footprint 

ς PAS 2050:2008 or new update

Assessing the life cycle greenhouse gas 
emissions of goods and services

ӂᵫᵜᵙΐ ᵘוּ￼ ῼ ḯ ὴᾣ 

PRODUCT CARBON FOOTPRINT STANDARD ᵜ
Product Carbon Footprint ï PAS 2050

ᵜ Ɇ PAS 2050

Å Provides a common method of assessing product GHG emissions associated with 
the life cycle of goods and services. 

Å Allows internal assessment of the existing life cycle GHG emissions of product and 
seeking for improvement in new version and reduce the manufacturing cost.

Å Provide a benchmark for ongoing programmers aimed at reducing GHG emissions

Å Allows for a comparison of goods or services using a common, recognized and 
standardized approach to life cycle GHG emissions,

 
Å Supporting document of Company based Carbon footprint measurement.

Å  Based on existing (ISO14040-44) LCA technique

ώӗ ӂ ᵫᵜᵙΐ ᵘוּ ῼ ￼ ᵝ ḯ ὴᾣ￼ ⱴᾛ←

ӹ ᵝ ῶּוᵘ ῼ ḯ ὴᾣ ӂι ∂Ὰⱱ ￼ᾡ ӈ ở῞

Ὲᶈ Ṉ ḯ ὴᾣ￼Ὑ Ẫ ώӗᶡ

ӹ Ӕּז זּ ԇ ᵙ ᵘוּ￼ק ῼ ḯ ὴᾣΆ│ ᵬᵝἆῸ ₦ ι

ᶢ ԇᴻ￼ ￼ᾀἵᾑҬ

ᶡ ῑ (ISO14040 -44) LCA ἆ



Confirmation of PCF 
evaluation

Final Report of 
PCF

Define the Boundary, 
Scope & PCR

Plan for Project flow, 
on-site audit and 

secondary data pre-
review schedule

On-site evaluation
Primary Data + 
Secondary Data 

Collection

Sub-collect 
Data

Pre-audit 
Meeting with client

Compare Result &
Reporting

Calculate the 
footprint

Overall Review

Adjust the Boundary 
and Scope, if required

WORKFLOW OF PRODUCT CARBON FOOTPRINT (PCF) 
PCFַײ∫

PCF ӂ

׀҅
ḭ

,

⁮╙
⁄ᵙ҇₭ ᾳ

ӂ
ᴜḉ ᾔ+
҆⁸ ᾔᾁ

₦ Ὼ
& ᵒ

ᾐ

PCF ̓͂ ᵒ

ḅ‛ ι ᾯ ᵙףּ

Ḓᾠ

7 Step Process



Cradle-to-grave
ָ

Cradle-to-gate
ָᶼ

Cradle-to-gate: This assessments are commonly used where a buyer has asked a 
supplier to provide information on the carbon footprint of the product they 
supply.

Cradle-to-grave: This assessments lack the completeness of a full cradle-to-grave 
assessment, and may miss a large proportion of the impact for certain products. 
E.g. for energy-using products, the vast majority of the overall carbon footprint 
will result from the electricity used in the use phase.

BOUNDARY 
ꜛ

ᵼ‛╗ ￼і▫Ἡ Ἡ ╗ ᵼ‛╗ ￼ї▫Ἡ

ώᴨ
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ⱡ ᶫ
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PRODUCT CATEGORY RULES (PCR)
ᵜ Ḟ

Source: www.environdec.com



Process Flow for Power Supply

EXAMPLE: POWER SUPPLY PROJECT
ӕḒ: ◊ӗ ᵸ

֪ḑῥᾔ

ḑӹҬ
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ḑ Ҭ
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Emission results of Power Supply

╟Ӗ ᵷὑᾄ Ὼ
General Power Supplier  GWP (in kg eq CO2) Absolute values Relative values (in %)

%

China Europe USA China Europe USA

Transport distribution from component's supplier 0.17 0.10% 0.12% 0.10%

Plug pins production 1.83 1.04% 1.24% 1.12%

Cable production 2.63 1.50% 1.79% 1.61%

Copper wire production 1.05 0.60% 0.71% 0.64%

Electronic component production 4.52 2.58% 3.07% 2.77%

Screw production 0.83 0.47% 0.56% 0.51%

PCB production 10.88 6.20% 7.39% 6.66%

Plastic cover and other polymer parts production 5.55 3.16% 3.77% 3.40%

Component Soldering 1.67 0.95% 1.13% 1.02%

Assembly operations 3.59 2.05% 2.44% 2.20%

Packaging 1.23 0.70% 0.84% 0.75%

Transport distribution to retailer shop 0.16 15.21 18.88 0.09% 0.11% 0.10%

Use phase electricity (when full load) 141.33 98.02 110.42 80.53% 95.99% 86.51%

Disposal - Landfill or Incineration 0.05 0.06 0.12 0.03% 0.03% 0.03%

Total 175.49 147.24 163.37 100% 100% 100%

EXAMPLE: POWER SUPPLY
ӕḒ: ◊ӗ ᵸ

ҭӗ ᵬ￼

ᾀ ᾀ וּ

PCB ּו
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Ӻҭ ὶ
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◊ӗ ᵸ GWP (kg eq CO2)
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Emission results of Power Supply

╟Ӗ ᵷὑᾄ Ὼ

EXAMPLE: POWER SUPPLY PROJECT
ӕḒ: ◊ӗ ᵸ



Sample: Laptop Computer
Å Total mass about 1.5 kg
Å  14ò TFT display

Å  HDD 3.5ò, 1GB RAM, graphic on board, single core processing unit
Å  External PSU with cable to plug
Å Li-ion battery about 300g 

Å Use phase assumed to be 4 years, typical usage

EXAMPLE: LAPTOP COMPUTER
ӕḒ: ᶚ

Å 1.5
Å мпέ ¢C¢ 
Å I55 оΦрέ⁸1GB RAM⁸ ⁸
Å PSU
Å 300g
Å 4 



EXAMPLE: CD DOCKING PROJECT   
CD 

Ṫז ₄ Ӕּז￼ ◊



EXAMPLE: CD DOCKING PROJECT 
CD 
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EXAMPLE: CD DOCKING PROJECT 
CD 
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EXAMPLES OF ECOLOGICAL 
DESIGN FOR PRODUCTS
ᵜⱳ צ Ӕ

05



EXAMPLE: CELL PHONES

20% ᵻᾠἆᴵԜּוἄ֫

38% ￼
ד ӗ ᵬ▐ ◊

יּ ἅ ד ╦ ץ ѧ￼
ᾳιᵼ℅ 99% Ҩ ᶢ

100% ᵻᾠἆ ү ￼´

For Reference Only



EXAMPLE: CELL PHONES

Å ᶢ ⅝ιCell Phone P ￼ὴᾣ Ṉ҃ 28%
Å Cell Phone P ᵙ Cell Phone P Max ᵍῶ 20% ￼ᴵᵻᾠἆᴵԜּו ᾳιӔ Cell Phone P ᵙ

Cell Phone P Max ￼ὴᾣ Ṉ҃ 6%
Å ӗ ᵬᵀӐ Cell Phone ￼ּו ■ֹ 100% ▐ ד
Å ӗ ᵬ ҞṰ ᾼ￼▐ ד Ά⁮ṰӔ Cell Phone P ᵙ Cell Phone P Max ￼ὴᾣ

Ṉ҃ 21%
╟ῥᾔ

ⱳ

פ ᵘӓⱴ

For Reference Only



EXAMPLE: CELL PHONES
ḯ ὴᾣ ῗ⁞ ISO 14040 ISO 14044 ᵙ ISO 14067 
ᵘוּזּ ῼ ӂ (LCA) Ά│ ệ֧￼ι Ә ῗ 128GB 

￼ Cell Phone P ℅ ᵝ￼ LCA ץὐ ᵝᴣԎἍῶ ҭι
ҨᴣἍῶ ҭ

Cell Phone P 128G ὑ29%
Cell Phone P max 256G ὑ30%

LCA emissions of different models
јᵃᶚ ￼LCAὴᾣ

LCA emissions LCAὑᾄ



EXAMPLE: SUSTAINABLE MATERIALS AND PACKAGING
EXAMPLE: 

ֹ ׁ ₿Ṱ ҃ 600 
 ᾳ Ԏѧ Ҏι
ӕḅּוⱶ ι ṰἮ
ԄӔּז

2023 ẉἍῶ ￼
18% ῗ⁞ Ẉ ᴝ
￼

200 јᵃ￼ₔⱶӺ
ᵙ ҭּוּיⱶ PE ἄ

ᶢ Ӿץ χ
Ὰ￼Ẉẕ Ӕ ῶᾦᶪӼ

ћ ᶈᴵҨ

ץ￼ 93% יּ ―ᵙ
ԎҤ ᶢ ᾳ ἄ



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
: 

Original box photo

ᴜḉתḑ▓○
New design box photo (without printing)
ᾚ פ α○▓ת ֮ᴌβ



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
:

Ὰ￼ץ Ά⁮ᴨ╦҃ ￼ ᵙ EPS ￼Ὰזּ

―ι ṑḽ ṇιӇ ẙώ Ὰ￼ץ

Ά⁮ώӗ҃ Ḅ￼Ӡ ιᴵ Ӊ ꞌ ώ ḳᵸַּז

ꞌ

Ὰץ ᴵ SPT ι Ӕּז ι῭ Ӡ

Reduced volume, lower packaging costs, and 

increased single-shipping volume, reduce carbon 

footprint per trip per product 

ṇιץ ἄ  Ӊι ₭ ᶭז, 

Ṉ⅛ҭ ᵝᶈ⅛₭ ￼



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
:

Original carton box drawing

ᴝḊ

Original Partition and EPS foam drawing

ᴝḊ EPS┐₆



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
:

New Packaging Drawing for Carton Box

Ὰ ץ
New Packaging Drawing for Partition

Ὰ֫ ץ


