
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.
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SCOPE 1,2,3 GREEN HOUSE 
GASES (GHGS) EMISSION
範圍 1、2、3 溫室氣體
(GHG) 排放
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GREENHOUSE EFFECT 
溫室效應

被反射
的光 太陽

大氣層

紅外線被吸收
和重新釋放

被地表吸收 地球

大氣層

Source: Britannica, T. Editors of Encyclopaedia (2024, May 31). greenhouse effect. Encyclopedia Britannica. https://www.britannica.com/science/greenhouse-effect



GLOBAL AVERAGE TEMPERATURE
全球平均氣溫

• 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)

• 全球平均氣溫在1906到2005年的一百年間升了0.74度，即平均每年上升0.0074度

• In the past 50 years from 1956-2005

• 由1956到2005年的50年

• 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

• 每10年上升0.13度，即平均每年上升0.013度，升幅是過去100年的兩倍

• In the past 12 years from 1997-2008

• (由1997到2008年)的12年

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

• 有11年(1998, 2005, 2003, 2002, 2004, 2006, 2007, 2001, 1997, 2008, 1999)名列最暖的12年

Source： Hong Kong Observatory - http://www.hko.gov.hk/climate_change/global_warming_c.htm
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CHANGE OF GLOBAL AVERAGE SURFACE TEMPERATURE
全球平均表面氣溫的變化

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

1880 年至 2023 年的年地表溫度與 20 世紀平均值（1901 年至 2000 年）的比較

(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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CARBON EMISSION REDUCTION TARGET
減排目標
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Country / City

國家/城市

Base
Year 

基準年

Year of
 Achievement

達成年份

Reduction Target 

減排目標

EU 歐盟 1990 2030 55% (Absolute 絕對值)

US 美國 2005 2030 50-52% (Absolute 絕對值)

India 印度 2005 2030 45% (Intensity碳強度)

China 中國 2005 2030 60-65% (Intensity碳強度)

Hong Kong 香港 2005 2030 65-70% (Intensity碳強度)



CARBON EMISSION REDUCTION TARGET IN CHINA
中國減排目標

• 中國政府在哥本哈根氣候峰會前宣佈:

• 到2020年中國單位GDP二氧化碳排放要比2005年下降40%到45%

• 為碳排上限作準備，七個省市碳排放交易試辦陸續啟動

• 發改委能源研究所研究員表示，發改委正研究於2016-2020實施碳排上限

• 將於第十三個五年計畫定立總的排放目標

• 中國七個省市碳排放交易試點包括北京、上海、天津等亦已於2013年陸續正式交易

• 試點中的企業必須公開碳排量

• 其中深圳碳排放交易市場已於2013年六月十七日正式啟動

• 超過六百家企業已完成碳核查

Source: http://www.laohucaijing.com/News/3946.html 11

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


CARBON EMISSION REDUCTION TARGET IN CHINA
中國減排目標
• The Chinese government announced before the Copenhagen climate summit:​

•

• By 2020, China’s carbon dioxide emissions per unit of GDP will fall by 40% to 45% compared to 2005​

•

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

•

• 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.

•

• A total emission target will be set in the 13th Five-Year Plan​

•

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

•

• Companies in the pilot must disclose carbon emissions​

•

• 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
中國減排目標

深圳碳交易滿年：635家企業碳排放下降370萬噸

• 2013年，即深圳碳市場首個履約期內

• 被納入監管的635家管控工業企業溫室氣體排放量較基期(2011年)下降了370萬噸,

下降率約為11%

• 製造業企業工業增加值增長792億元，增長率為29%

• 因此萬元工業增加值碳排放強度較基期下降了0.13噸/萬元，下降率達23%

• 超出城市“十二五”年均碳強度下降要求

• 廣東省要求深圳市“十二五”期間碳排放強度下降21%

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



CARBON EMISSION REDUCTION TARGET IN CHINA
中國減排目標
• Shenzhen carbon trading comes full year: 635 companies reduce carbon emissions by 3.7 million 

tons​

•

• In 2013, the first compliance period of the Shenzhen carbon market​.

•

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

•

• The industrial added value of manufacturing enterprises increased by 79.2 billion yuan, a growth
rate of 29%.

•

• Therefore, the carbon emission intensity per 10,000 yuan of industrial added value dropped by 0.13
tons/10,000 yuan compared with the base period, with a decrease rate of 23%.

•

• Exceeds the city’s “12th Five-Year Plan” annual average carbon intensity reduction requirements​

•

• Guangdong Province requires Shenzhen to reduce its carbon emission intensity by 21% during the

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



CARBON EMISSION REDUCTION TARGET IN CHINA
中國減排目標

發改委：力爭2017年全面啟動全國碳排放權交易市場

• 2015年「巴黎氣候高峰會」(COP21)上，各國達成減量協定

• 為了履行協定，中國在第十三個五年規劃中落實奉行低碳及綠色發展之路

• 確保實現2020年應對氣候變遷目標，亦為2030年實現碳排放達峰奠定基礎

• 落實方案其中一個重點在於加速推動全國碳交易市場建設

• 建立健全碳排放權初始分配制度

• 力求2017年全面啟動全國碳排放權交易市場

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



CARBON EMISSION REDUCTION TARGET IN CHINA
中國減排目標

• National Development and Reform Commission: Strive to fully launch the national carbon 
emissions trading market in 2017​

•

• At the 2015 Paris Climate Summit (COP21), countries reached a reduction agreement​

•

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

•

• Ensure the achievement of the 2020 climate change goals and lay the foundation for reaching the 
peak of carbon emissions in 2030​

•

• One of the key points of the implementation plan is to accelerate the construction of the national 
carbon trading market​

•

• Establish and improve the initial allocation mechanism on carbon emission rights

•

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



GHG PROTOCOL (SCOPE 3 INDIRECT EMISSION) 
溫室氣體協議書(範圍三非直接排放)
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Source: GHG Protocol 

• GHG Protocol establishes comprehensive global standardized frameworks to measure and manage greenhouse gas 
(GHG) emissions. 建立了全面的全球標準化框架來衡量和管理溫室氣體 (GHG) 排放。

• 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.
企業價值鏈（範圍 3）會計和報告標准允許公司評估其整個價值鏈排放影響並確定減排活動的重點。

When the global mandatary 
requested to report GHG 
emission in Scope 1 & 2, some 
stakeholders are looking 
forward for Scope 3 in their 
consideration. 持份者已經考
慮範圍三納入管治範圍中。



THE GREENHOUSE GAS PROTOCOL 
溫室氣體盤查議定書

範圍涵蓋了京都議定書中的六種管制氣體 (6 kinds of GHG) :

二氧化碳(CO2)、甲烷(CH4)、氧化亞氮(N2O)、

氫氟碳化物(HFCs)、全氟碳化物(PFCs)及六氟化硫(SF6)

18



GHG ASPECTS IDENTIFICATION
溫室氣體因素識別

According to GHG protocol, 3 different scopes are defined:

根據《溫室氣體議定書》包含範圍1/2/3排放:

• 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.

• 範圍 1:是直接溫室氣體排放，包括如鍋爐、熔爐等靜止排放源，以及公司自己擁有的移動
排放源包括車輛和船

• 舶等。

• 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.

• 範圍 2:是電力間接排放，在這裡電力指的是工廠購買的電、熱力和冷氣。

• Scope 3: Other indirect emission, activities covers business travel, employee commute, emissions 
from noncompany owned vehicles, waste disposal,…etc.  (Scope 3 is optional)

• 範圍 3:其它間接排放是所有範圍1和2之外的排放，包括商務旅行、僱員上下班、非公司所
屬的車輛、廢棄物處理等。 (範圍3排放的報告是可選的)

19



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

20

Based on GHG Protocol (Scope 3 
Value Chain) standard

依據溫室氣體協議書(範圍三非直接排放)

(1)購買的產品與服務

從原材料生產, 物料加工, 到完成產品等

For Reference Only



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

21

Non comp

(2) 資本支出

(3) 燃料與能源相關活動

(4) 上游運輸及配送

For Reference Only



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

22

(5) 營運產生之廢棄物處理

(6) 商務旅行

(7) 員工通勤

(8) 上游租賃資產

For Reference Only



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

23

Non comp

Non comp

(9) 下游運輸及配送

(10) 售出產品之加工

(11) 售出產品之使用

For Reference Only



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

24

(12) 售出產品的最終處置

(13) 下游租賃資產

(14) 連鎖/特許經銷

(15) 投資

For Reference Only



MEASUREMENT 
METHODOLOGY AND 
STANDARDS
測量方法和標準
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CARBON FOOTPRINTS RELATED STANDARDS 
相關標準

GHG/ Carbon Footprint 
Accounting

Product Carbon Footprint
PAS 2050
ISO 14067

Corporate GHG Management 
GHG-Protocol

ISO 14064

溫室氣體/碳足跡核算

產品碳足跡 企業溫室氣體管理
溫室氣體協議
(組織及項目)

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



CORPORATE CARBON FOOTPRINTS 
(FOR MANUFACTURER)
企業碳足跡 (以工廠為例)

03



HVAC system 空調系統:

Electricity 電

Scope 2 範圍二

Refrigerant制冷劑

(e.g.R22、HFC134a)  

Scope 1 範圍一

GHG SOURCES
溫室氣體排放源



Insert Footer Here 29

GHG SOURCES
溫室氣體排放源

Electricity system 電力系統:

Electricity 電

Scope 2 範圍二

Diesel 柴油

(Electricity generator 後備發電機)

Scope 1 範圍一
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Steam system 蒸氣鍋爐系統(製衣業):

Diesel柴油

Coal煤

Wood waste木材 (生物質)

Scope 1 範圍一

Electricity電

Scope 2 範圍二

GHG SOURCES
溫室氣體排放源



Insert Footer Here 31

GHG SOURCES
溫室氣體排放源

Canteen 飯堂:

Diesel柴油

LPG 液化石油氣

Natural Gas天燃氣

Scope 1 範圍一

Electricity電

Scope 2 範圍二
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Production facilities  生產設備:

Welding 焊接(五金業) 

[CO2、Argon氬氣、LPG、乙炔 Acetylene 
(C2H2)]

Metal surface treatment金屬表面處理

(五金業) [燃燒甲醇Methanol (CH3OH) 、乙
醇Ethanol (C2H5OH) 、丙烷Propane (C3H8)]

Heater 加熱器 [Natural Gas天燃氣]

Scope 1 範圍一

Electricity電

Scope 2 範圍二

GHG SOURCES
溫室氣體排放源



Insert Footer Here 33

GHG SOURCES
溫室氣體排放源

Extinguisher 滅火器:

CO2二氧化碳

ABC powder ABC乾粉

Scope 1 範圍一

Septic tank  化糞池*

Scope 1 範圍一

Remark* 

consider the emission from human power 

考慮需要廠工所引致的排放
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Wastewater treatment 廢水處理系統

Scope 1 範圍一

Supplier data 供貨商用電、用氣處

Scope 3 範圍三

Renewable energy – Solar panel 

再生能源-太陽能板

Renewable energy application 再生能源

GHG SOURCES
溫室氣體排放源



GHG CALCULATION
溫室氣體計算

例子: 

• Diesel usage 柴油使用量 = 3 liters

• Emission factor 排放因子* = 2kg CO2e / liter diesel

• GHG emissions 碳排放 = 3 X 2 = 6 kg CO2e

*Remark: 

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

一些排放因子以 CO2、CH4 和 N2O 的形式提供它將涉及GWP轉換

35

活動數據 x 排放係數/因子 = 溫室氣體排放
Activity Data x Emission Factor = GHG emissions



WHAT IS CO2E?
什麼是CO2E？

CO2e  represented the convention between six GHGs 
 六種溫室氣體轉換到二氧化碳當量

The following six GHGs (Kyoto gases):        

以下六種溫室氣體（京都氣體）：

36

二氧化碳

甲烷

氧化亞氮

氫氟烴

六氟化硫

全氟化合物

排放 來源

燃燒過程

堆填、煤炭開採、廢水處理、
生物質燃燒

農業土壤和硝酸生產

消耗臭氧層物質的替代品、
半導體製造

輸電和配電

消耗臭氧層物質的替代品、
半導體製造

溫室氣體的全球暖化潛力

For example: 

Ratio CH4 = 25 of CO2

Activity Data x Emission Factor x GWP radio = CO2e

例子: CH4 比例 = 25 Co2
活動資料 x 排放因子 x GWP 比例 = CO2e

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


GHG CALCULATION
溫室氣體計算

Septic Tank 化糞池

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

入數月份的平均員工人數 X 在入數月份每位員工平均在廠逗留日數 (包括工作及非工作天數）

Remark備註:

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

上述的計算，其中一個方法是採納以下2個部分的總和:

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

在入數月份的工作日平均員工人數 X 該月份的工作日數
-  Average no. of staff in non-working days  X  no. of non-working days of the month 

在入數月份的非工作日平均員工人數 X 該月份的非工作日數

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

根據不同情況，您可以選擇適合貴工廠的方法進行估算。



THE GREENHOUSE GAS PROTOCOL 
溫室氣體盤查議定書

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

• 溫室氣體排放可由能源相關或非能源相關的排放源排放出來

• Examples of energy related emission sources: 能源相關的排放源例子

• Combustion of natural gas in boilers 鍋爐燃燒天燃氣

• Combustion of diesel / gasoline in vehicles 汽車燃燒柴油或汽油

• Examples of non-energy related emission sources:非能源相關的排放源例子

• Fugitive emissions of refrigerant 冷卻劑洩漏

• Wastewater treatment system 廢水處理系統

38



DATA COLLECTION & INPUT
資料收集及輸入

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

output record…etc

電費單，燃料用量紀錄，儀表紀錄，採購發票單據，生產數量紀錄….

Data input once a month

每月資料輸入一次



DATA COLLECTION & INPUT
資料收集及輸入

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

output record…etc

電費單，燃料用量紀錄，儀表紀錄，採購發票單據，生產數量紀錄….

Data input once a month

每月資料輸入一次



燃料單位 (Fuel unit)

Unit

Ton

DATA COLLECTION & INPUT
資料收集及輸入



燃料數量 (Fuel QTY)
Electricity Usage

DATA COLLECTION & INPUT
資料收集及輸入



活動設立 (Activity set-up)

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

• 每項排放源活動需獨立統計燃料用量，舉例：鍋爐用柴油排放源數據，不可包括如發電機、柴油車等等
的柴油用量

DATA COLLECTION & INPUT
資料收集及輸入



實際用量作輸入(Actual Fuel Usage input)
• 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) 

•  應輸入基本原則，如要用購買紀錄作輸入，則需留意年度頭尾的用量要進行常態化。

• 例：2008 及 2009 作資料輸入 (Ex: 2008 & 2009 as data input)鍋爐柴油購買紀錄: (Boiler Diesel 
purchasing record)2008年8月(2008 Aug)：500公升(liters),2008年12月(2008 Dec):200公升(liters), 
2009年2月(2009 Feb)：500公升(liters)…..

• 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) 

• 假設購買前已差不多用完上次的購買量，在輸入2008年12月及2009年1月用量時，可按2008年12月及
2009年1月的生產量的比例或平均比例(按實際情況決定)，把200公升柴油分配到這兩個月內。

DATA COLLECTION & INPUT
資料收集及輸入



生物燃料(Biological Fuel)

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

• 生物燃料如木料，二氧化碳不會計算在整體的碳排放數據內，只會獨立計算出來。

DATA COLLECTION & INPUT
資料收集及輸入



PRODUCT CARBON 
FOOTPRINTS
產品碳足跡

04



ROADMAP FOR RELEVANT STANDARDS OF PRODUCT CARBON FOOTPRINT (PCF)
PCF相關標準路線圖

GHG/ Carbon Footprint 
Accounting

Product Carbon Footprint
PAS 2050
ISO 14067

Corporate GHG Management 
GHG-Protocol

ISO 14064

溫室氣體/碳足跡核算

產品碳足跡 企業溫室氣體管理
溫室氣體協議

Overview for Product Carbon Footprint: 

產品碳足跡:



ROADMAP FOR RELEVANT STANDARDS OF PRODUCT CARBON FOOTPRINT (PCF)
PCF相關標準路線圖

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

• 多項標準涉及生命週期評估 (LCA) 和產品碳足跡 (PCF)。

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 修訂版
ISO 14040: 44 v2006 描述LCA的
原則、規則和要求

關於產品碳足跡的 ISO14067 報告初稿

PAS 2050 商品與服務生命週期
溫室氣體排放評估規範第一版

PAS 2060 碳中和示範規範

產品溫室氣體協議標準
WRI/WBC SD2010



WHAT IS PRODUCT CARBON FOOTPRINT (PCF)? 
什麼是產品碳足跡 (PCF)？
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CarbonProduct Footprint

?

CO2e

產品 碳
腳印

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 
企業層面與產品層面
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Raw material 

原料

Manufacturing 
    / Organization

製造/組織

Distribution 

分配

Use 

使用

Disposal 

     / Recycle
處置/回收

Product 產品
Product 

Range
產品範圍

Supply Chain

供應鏈

Source: The Carbon Trust

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

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

Corporate 企業碳足跡：
• 確定直接監管和財務風險
• 確定關鍵的直接行動機會
• 企業品牌

產品足跡：
• 對消費者的吸引力
• 著眼於公司範圍之外的影響



METHODOLOGY OF PCF  
PCF的計算方法

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

生命週期評估

上游 下游製造

將上游消耗的原
料和能源轉化為
二氧化碳當量

將製造消耗的
能源轉換為二
氧化碳當量

將下游消耗的
能源轉化為二
氧化碳當量

產品碳足跡

材料選擇和零件製造 製造過程

運輸

使用階段

處置

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 
供應鏈階段的碳足跡解決方案
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Raw Material 
extraction and 

production
原料提取和生產

Finished product 
manufacturing
成品製造

Upstream 
Transportation
上游運輸

Downstream 
transportation
下游運輸

Company 
Operations

公司運營

Use of Sold product
使用已售產品 

End-of-life 
treatment
最終處理

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)-

Energy use, employee’s transportation

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 
– industry 

data (per 
BOM)

a) Data Collection
c) Desktop review for submitted 

questionnaires 

e2) CO2e 
calculation-– 
industry data 
(per product 

type)

e1) CO2e 
calculation-– 
industry data 
(per product 

type)

e3) CO2e 
calculation-– 
industry data 
(per product 

type)

e4) CO2e 
calculation-– 
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

數據類別

收集方式

碳數據分類

SME



METHODOLOGY OF PCF
PCF的計算方法

• Primary Data 初級活動數據和 Secondary Data 次級數據應透過將活動數據乘以活動的排放因子
來轉換為溫室氣體

• 排放量排放量可以透過全球領先的LCA軟體計算，例如LCA for expert (Gabi) …
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Material 1

Energy 

auxiliaries

Input

Software 

Analysis

Output 

輸出

Process 

過程

Material 2

e.g. electricity  

Consumed (kWh), 

energy consumed (MJ)

CO2

CH4

N2O

HFCs

PFCs

SF6

Others

Upstream 

results

上游結果

Downstream 

results

下游結果

Manufacturing 

results

製造結果

Output: CO2e
輸入

材料1

能源

材料2

助劑
軟體計算

例如消耗電量 (kWh)、
消耗能量 (MJ)



Product Carbon Footprint 

– PAS 2050:2008 or new update

Assessing the life cycle greenhouse gas 
emissions of goods and services

評估商品和服務的生命週期溫室氣體排放 

PRODUCT CARBON FOOTPRINT STANDARD 產品碳足跡標準
Product Carbon Footprint – PAS 2050

產品碳足跡 – PAS 2050

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

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

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

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

 
• Supporting document of Company based Carbon footprint measurement.

•  Based on existing (ISO14040-44) LCA technique

提供評估與商品和服務生命週期相關的產品溫室氣體排放的通用方法。

允許對產品現有生命週期溫室氣體排放進行內部評估，並尋求新版本的改進並降低製造成本。

為旨在減少溫室氣體排放的持續程式設計師提供基準

允許使用通用、公認和標準化的生命週期溫室氣體排放方法對商品或服務進行比較，

基於公司的碳足跡測量的支持文件。

基於現有 (ISO14040-44) LCA 技術



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) 
PCF的流程

PCF評估確認

事前審計
與客戶會面

定義邊界,範圍
和產品類別守則

規劃專案流程、現場審
核和二次資料預審時間
表

現場評估
原始資料+

二次資料收集

計算足跡

比較結果
&報告

整體評價

PCF 最終報告

如果需要，調整邊界和範圍

子收集數據

7 Step Process



Cradle-to-grave
搖籃到墳墓

Cradle-to-gate
搖籃到大門

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 
邊界

執行因果活動的上游技術系統 技術系統執行活動 執行因果活動的下游技術系統

提取過程 運輸

細化過程 運輸

提取過程 製造過程
運輸

運輸

使用過程

廢棄物處理工藝

因果原料提取 因果廢棄物的產生和排放

直接廢棄物產生和排放 因果廢棄物的產生和排放

自然環境系統

從搖籃到大門：這種評估通常用於買家要求供應商提供其所供應產品的碳足跡資訊的情況。

從搖籃到墳墓：此評估缺乏完整的從搖籃到墳墓評估的完整性，並且可能會遺漏某些產品的很大一部分影響。例如。
對於用能產品來說，整體碳足跡的絕大多數將來自於使用階段所使用的電力。



PRODUCT CATEGORY RULES (PCR)
產品類別守則

Source: www.environdec.com



Process Flow for Power Supply

EXAMPLE: POWER SUPPLY PROJECT
例子: 電源供應器

電力能源消耗

高分子材料

電子元件

金屬或其他

包裝材料

子零件

成品

包裝 運輸 使用階段

包裝

運輸至垃圾堆填區

原料及運輸 組裝過程
子零件的製造

消費者使用分銷/零售包裝 處置/回收



Emission results of Power Supply

電源供應器排放結果
General Power Supplier  GWP (in kg eq CO2) Absolute values

絕對值
Relative values (in %)

相對值（%）

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
例子: 電源供應器

零件供應商的運輸配送

插頭插腳生產

PCB 生產

塑膠蓋和其他聚合物零件的生產

電線生產

元件焊接

組裝作業

包裝

運輸配送至零售商店

使用的電力（滿載時）

處置 - 掩埋或焚燒

銅線生產

電子元件生產

螺絲生產

電源供應器 GWP (kg eq CO2)

中國 歐洲 美國 中國 歐洲 美國
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Emission results of Power Supply

電源供應器排放結果

EXAMPLE: POWER SUPPLY PROJECT
例子: 電源供應器



Sample: Laptop Computer
• Total mass about 1.5 kg
•  14” TFT display

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

• Use phase assumed to be 4 years, typical usage

EXAMPLE: LAPTOP COMPUTER
例子: 筆記型電腦

樣本：筆記型電腦
• 總質量約1.5公斤
• 14” TFT 顯示屏
• HDD 3.5”、1GB RAM、板載顯示卡、單核心處理單元
• 帶電纜插頭的外部 PSU
• 鋰離子電池約300g
• 使用階段假定為 4 年，典型使用情況



EXAMPLE: CD DOCKING PROJECT   
例子：CD 對接器

加工機械 使用的能源



EXAMPLE: CD DOCKING PROJECT 
例子：CD 對接器

材料種類

材料種類



EXAMPLE: CD DOCKING PROJECT 
例子：CD 對接器

本報告對零件原料
進行了分析

本報告未分析
零件原料

本報告不包括零件
的製造過程/分裝

包含在本報告的數據和分析中
本報告不包括回收



EXAMPLES OF ECOLOGICAL 
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產品生態化設計實例
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EXAMPLE: CELL PHONES

20% 回收或可再生成分

超過 38% 的製造業電
力來自供應商清潔能源
項目

由於我們致力於消除包裝中的
塑料，因此 99% 以纖維為基礎

100% 回收或負責任採購的木纖
維

For Reference Only



EXAMPLE: CELL PHONES

• 與基準相比，Cell Phone P 的排放量減少了 28%。
• Cell Phone P 和 Cell Phone P Max 含有 20% 的可回收或可再生材料，使 Cell Phone P 和

Cell Phone P Max 的排放量減少了近 6%。
• 與供應商合作將 Cell Phone 的生產過渡到 100% 清潔電力。
• 供應商迄今已實施的清潔電力解決方案已使 Cell Phone P 和 Cell Phone P Max 的排放量

減少了 21%。

恢復

來源材料

生產

包裝和運輸使用

For Reference Only



EXAMPLE: CELL PHONES
溫室氣體排放量是根據 ISO 14040、ISO 14044 和 ISO 14067 標
準採用生命週期評估 (LCA) 方法計算得出的，計算依據是 128GB 

的 Cell Phone P。此產品的 LCA 範圍包括實體產品及其所有組件，
以及所有盒內配件。

Cell Phone P 128G 減排29%
Cell Phone P max 256G 減排30%

LCA emissions of different models
不同型號的LCA排放量

LCA emissions LCA排放



EXAMPLE: SUSTAINABLE MATERIALS AND PACKAGING
EXAMPLE: 可持續使用材料和包裝

到目前為止已測試了 600 
種材料等級。其中一些，
例如生物聚乙烯，現已投
入使用。

2023 年所有樹脂訂單的
18% 是根據質量平衡原則
採購的。

超過 200 種不同的植物元
素和配件由生物 PE 製成。

紙基預先包裝袋：
新的平底設計使磚塊能夠有效填充

並且現在可以直立

93% 的包裝由紙、紙板和
其他紙基材料製成。



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
包裝設計實例: 烤肉架

Original box photo

原始盒子照片
New design box photo (without printing)

新設計包裝盒照片（無列印）



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
包裝設計實例:烤肉架

新的包裝解決方案取消了簡單的隔間和 EPS。採用新的

隔板，紙箱尺寸減小，但紙箱強度提高。新的包裝解決

方案提供了良好的保護，可降低損壞率並提高容器利用

率。

新包裝可通過內部SPT測試，僅使用紙張，更環保

Reduced volume, lower packaging costs, and 

increased single-shipping volume, reduce carbon 

footprint per trip per product 

體積減小，包裝成本降低，單次運送量增加, 

減少每件產品在每次行程的碳足跡



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
包裝設計實例:烤肉架

Original carton box drawing

原始紙箱圖

Original Partition and EPS foam drawing

原始隔間與EPS泡棉圖



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
包裝設計實例:烤肉架

New Packaging Drawing for Carton Box

新紙箱包裝圖
New Packaging Drawing for Partition

新分區包裝圖



PACKAGING DESIGN EXAMPLE: BBQ GRILL 
包裝設計實例:烤肉架

The original packaging for 40 ' HQ Container loading 

scheme(152 Carton)

原包裝為40'HQ貨櫃裝載方案（152件）

New Packaging Solution for 40 ' HQ Container 

loading scheme (168 Carton) 

40' HQ貨櫃裝載方案的新包裝解決方案（168件）



CARBON FOOTPRINT 
CALCULATION 
碳排放計算

WORKSHOP  
工作坊



• This programme is organized by WWF HK

本項目由香港世界自然基金會主辦

Aims at reducing GHG emissions generated by factories related facilities 

旨在減少工廠相關設施產生的溫室氣體排放

Provide corporate with measurement tools of their effectiveness in reducing GHG emissions 

為企業提供工具,有效協助減少溫室氣體排放

Equip corporate with best practice in GHG management and consumption reduction

為企業提供溫室氣體管理和減少消耗的最佳實踐方案

Intertek provide 3rd Party Verification Services

• Intertek 提供第三方驗證服務
https://www.wwf.org.hk/en/whatwedo/climate_and_energy/what_can_businesses_do/l
cmp/

Source: WWF HK

LCMP FOR SUPPLY CHAIN / MANUFACTURERS
低碳製造計劃對供應鏈/製造商

https://www.wwf.org.hk/en/whatwedo/climate_and_energy/what_can_businesses_do/lcmp/
https://www.wwf.org.hk/en/whatwedo/climate_and_energy/what_can_businesses_do/lcmp/


MARKET ENGAGEMENT: VIA CARBON LABELING & CERTIFICATION
市場參與：通過碳標籤和認證

78

Overview of

Diverse Carbon 

Labeling Programs

Worldwide

全球各種碳標籤
計劃概述

Internationally 
recognized

National and 

regional

國際認可
國家和地區

Restricted
Partially open

Open to public 

access

受限，部分開放
向公眾開放

Carbon specific
More 

environment-

friendly factors

受限，部分開放
向公眾開放

Gov. certify
3P certify

Self-declared

政府證明, 

第三方認證
自我聲明

Visual only
Quantitative 

disclosure

Grading

僅視覺
定量揭露級別

STANDARDS ACCESSIBILITY PURPOSE RELIABILITY DISPLAY
標準 可訪問性 目的 可靠性 展示



MARKET ENGAGEMENT: EXAMPLE ON ENVIRONMENT PRODUCT 
DECLARATION市場參與：環境產品聲明範例

產品類別規則 生命週期評估
環保產品聲明 第三方驗證
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