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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
1 2 3
(GHG) v

v‘yv-

_‘s,l'l'

W

N?’"& §

§“\!.“§ A

.\_
\\ ‘




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 (n)

A Global average temperature increased 0.74 degree(C) in the past 100 years from2IHEG
Indicates an average annual increase 0.0074 degree(C)

1906 2005 0.74 0.0074
A In the past 50 years from 1958005
A 1956 2005 50

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

10 0.13 0.013 100
A In the past 12 years from 1997008

A ( 1997 2008 ) 12

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

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

Source Hong Kong Observatomnttp:/Avww.hko.gov.hk/climate_change/global_warming_c.htm



CHANGE OF GLOBAL AVERAGE SURFACE TEMPERATURE (n)

Yearly surface temperature from 1882023 compared to the 20thentury average (19602000).
1880 2023 20 ~ 1901 2000

GLOBAL AVERAGE SURFACE TEMPERATURE
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(Sourcelindsey, R., &ahlman, L. (2024, January 18). Climate change: Global temperature. NOAA Climate.gov. https://www.climate.géeateres/understanéhg-climate/climatechangeglobaltemperature) 7
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Extreme Weather

Risk of Abrupt and
Major Irreversible
Changes

Source: Stern Review (2006)

Major Effects of Global Average Temperature Change N

0C

Extensive Damage to ‘ Rising number of species face extiiction
Coral Reefs

VE WX a “mwm E

A
1C 2C 3C 4°C 5C
Falling crop sields in many areas, particularly developing
regions
Possible rising yields in some high Falling yields in many
latitude regions developed regions

I - storms, forest fires, droughts, flopding and heat waves

Increasing risk of dangerous feedbacks and abrupt, large-
scale shifts in the climate system

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



CARBON EMISSION REDUCTION TARGET

EU X 1990 2030 55% (Absolute e )
USA 2005 2030 50-52% (Absolute e )

Indiar W 2005 2030 45% (Intensity W)
Chinaa 2005 2030 60-65% (Intensity )
Hong Kong E 2005 2030 6570% (Intensity )
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CARBON EMISSION REDUCTION TARGET IN CHINA

2020 GDP 2005 40% 45%
20162020

8 8 2013

2013

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

CARBON EMISSION REDUCTION TARGET IN CHINA ( N)
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In preparation for the carbon emission cap, seven provinces and cities have launched carbon emissions trading tr

To Do Do Do Io o Do

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 20:
to 2020.

A total emission target will be setinthe 13th Fiv&s I NJ t f | v

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

T o To To Ix

AL 2YLI VASA UKS LMAf20 Ydzald RA&aOf2asS OFND2Y SYAaaa
A


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

CARBON EMISSION REDUCTION TARGET IN CHINA (EEE\

635 370

A 2013

A 635 (2011 ) 370
11%

A 792 29%

A 0.13 / 23%

A & £

A G ¢ 21%
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CARBON EMISSION REDUCTION TARGET IN CHINA @

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

LY HAamMoX GKS FANBRG O2YLIX AlFYyOS LISNA2R 2F (0KS {

The greenhouse gas emissions of the 635 regulated industrial enterprises under supervision fell by
3.7 million tonscompared with the base perig@011) The decline rate is abolitl%

Theindustrialaddedvalueof manufacturingenterprisesncreasedoy 79.2billion yuarn agrowth
rate of 29%

Therefore the carbonemissionintensityper 10,000yuanof industrialaddedvaluedroppedby 0.13
tons/10,000 yuarcompared with the base period, with a decrease raté @fa

Exceedshe city@dd 2th FiveYear Plaal y'y'dzZl £ | @GSN 3S OF Nb2y AyiSyaAh

urcentp: M.CIN
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CARBON EMISSION REDUCTION TARGET IN CHINA

2017
2015 4 o (COP21)

2020 2030

To Io Io Do Do Ix

2017

Sourcehttp://goo.gl/J9AHtc
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CARBON EMISSION REDUCTION TARGET IN CHINA @

o o To  Io Do Do Do Do Do I»

National Development and Reform Commission: Strive to fully launch the national carbon
SYAaarzya UNIYRAY3I YIENYSU AY HAMT

At the 2015 Paris Climate Sumf@OP2T) O2dzy i NASa NBIF OKSR | NBRdAzO{

In order to fulfill the agreement, China has implemented the path ot¢avibon and green
development in the 13th Fiv¥ear Plan.

Ensure the achievement of the 2020 climate chan

ange goa I s and lay the foundation for reaching the
LISF1 2F OFNDb2Yy SYAaaAzya

AY HNOon

One of the key points of the implementation plan is to accelerate the construction ofdtinenal
OF NP2y UGUNFYRAY3I YI NS

A.Establishand improve theitial allocation nechanismon carban emission righs 16
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GHG PROTOCOL (SCOPE 3 INDIRECT EMISSION)

(

)

A GHG Protocol establishes comprehensive global standardized framewaresasure and manage greenhouse gas

(GHG) emissions

(GHG) *

A The Corporate Value Chain (Scope 3) Accounting and Reporting Standard allows compssessheir entire value
chain emissions impadnd identify where to focus reduction activities.

- 3
Scope 2 Scope 1
INDIRECT DIRECT
Scope 3
@» P
I I INDIRECT
purchased
goods and
services F:
(e 0ol S
leased assets e
( ()
facilities
capital -
s ot
employee
fuel and commuting
energy related : ‘ -. = n.
activities — ¢
“ b
_ - Lt'rs;::lss CO?P?HV
transportation vehicles
and distribution waste
generated in
operations
Upstream activities Reporting company

I

transportation
and distribution

Scope 3
INDIRECT

A% A\\\ \\ ‘\ |

N When the global mandatary

investments
'j gy requested to report GHG
, franchises emission in Scope 1 & me

Foliproducts $22 sz :
" «: = stakeholders are looking

useof sl E L g forward for Scope dn their

products end-aklife - .

:;T:ETff:fiiZ consideration
& 17
Downstream activities

Source: GHG Protocol



THE GREENHOUSE GAS PROTOCOL

(6 kinds of GHG)

(CO2y (CH4y
(HFC®) (PFCs)

(N20}

(SF6)
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GHG ASPECTS IDENTIFICATION

According to GHG protocol, 3 different scopes are defined:

A

o I

6 7 1/2/3

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

1: 8

9

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

2 8 9

Scope 30ther indirect emission, activities covers business travel, employee commute, emissions
FNRY y2y02YLJ Ye 20y SR OSKA Of Sa> 6FaGS RAALR

3: 1 2 8 8

8 9

()

a l
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CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDU

COMPANY N

FY21 Metric
Tons CO¢

andfor Evaluation

¥ Of Emissions
Calculated Using
Data Obtained From
Suppliers or Value

Emissions Sources Status Scope of Reported Emissions Emissions Calculation Methodology Chain Partners
Lipstream

L1 L]
1 Purchased Goods 9,679,222 Includes emissions across -brands Emissions data is calculated using primary activity data and 30%

and Services

(1)

(

and product engines, including from
raw materials production, materials
manufacturing, materials finishing, and
finished goods manufacturing.

Based on GHG Protocol (Scope 3

Value Chain) standard

O
®

S O

purchased goods, services
and capital goods

3

leased assets

fuel and energy-
related activities

business travel and
employee commuting

@ waste generated in tr.anspor_tation, @
; distribution
operations
o Upstream &
Upstream Activities  pownstream

investments

processing of sold
products and use of
sold products

end-of-life treatment
of sold products

franchises

extrapolations. COze emissions include COgz, CH4, and NzO.

.Brand and Converse footwear finished goods manufacturing
emissions data is derived from 100% primary data and represents
nearly 90% of the emissions in finished goods manufacturing. For this
subset, vendors provide monthly energy consumption: from the local
utility grid, onsite generators, other fuels, and purchased steam. For
electricity: kWh values are multiplied by CO2e emissions factors for
electricity purchased from the local utility grid by the country/region in
which the factory resides. For onsite generation and other fuels: COze
emissions are calculated using the IPCC bottoms up calculation
methodology. COze methodologies are used for emissions estimates
outside of footwear finished goods manufacturing based on
lifecycle analysis data applied to product creation data, and employ
conservative assumptions to avoid understating footprint. To
evaluate | /alue chain footprint, we identified and quantified
CO2e emissions created at each stage of the value chain. The impact
of each individual product differs considerably, based on its profile,
materials used, size and weight, method of manufacture, and location
of production, use, and disposal. Several internal and external tools
were usad to develop this estimation including: Materials
Sustainability Index and Enablon.

20
For Reference Only



CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDU

COMPANY N (CONT))

% Of Emissions

FTY21 Metric Calenlated Using
Tonz COze Diata Obteined From
ard/or Foaluation Suppliers or Value
Ermnssions Sources Stafus Seope of Reported Ewmissions Ennizzions Caleulafion Methodology Chzin Parfners
2 Capital Goods @ Mot ralevant doos not have significant M M/
investment in capital goods as most
(2) manufacturing equipment is owned and
oparated by contracted factorias.
3  Fuel and Enargy- 13,025 Includes emissions associated with Emissions data is calculated using primary activity data, extrapolated  58%
Belated Activitias the extraction, production, and consumption, and publichy available CO=a emissions factors.
Not Included in transportation of fuals and enargy Consumption is multiplied by the emissions factor, using an identical
Scopeior2 purchasad and reported in | Scope  global factor across all countries and regions.
1 and 2 footprint. Doas not include
(3) upstraam electricity emissions, T&D
losses, or othar onsite fusls basides
natural gas (propans, diasel, bicgas,
hi-sena).
4  Upstraam 544 000 Includes ~85% of global inbound Transactional data is applied to a third-party fransportation carbon 100%
Transportation transporiation and ~85% of global calculator against industry standard emissions factors (distance

and Distribution

(4)

outbound fransportation via the
following modas of transportation:

air, ocean, truck and rail. Excludss

Non comp paid fraight. Al=o included

i the shipment via air freight of |
AirBags produced in Morth America and
shipped as components for footwear
mianufacturing to manufacturing
partners in Asia.

traveled x cargo weight or volume x emission factor). Upstream
amissions from air fransport of airbag components is cakculated
using industry standard air freight emission factors per ton-mile and
production voluma.

21
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CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDUS(IR
COMPANY N (CONT))

T Of Emissions

F¥21 Metric Calculated Using
Tons COae Data Obtained From
and/or Evaluation Suppliers or Value
Emtissions Sources Shatus Scope of Reported Emissions Emissions Calculation Methodology Chain Partners
5 Waste Generated 1,810 Emissions relative to the fate of the Total HO= and DC waste not diverted from landfill muttiplied by a 100%4
in Operations waste generated in our own operations lifecycle assessment-based emission factor for municipal waste sent
( 5) including HGs and DCs. to landfill
& Business Travel 3,395 Includes emissions from commercial &ir CO= emissions are estimated based on number and distance of 100%a
air travel. trips. Short haul trips are less fuel efficient per mile flown. Longer-haul
(6) flights become less efficient due to the need to carry more fuel.
7  Employes 85,746 Emissions associated with the Internal employes commuting survey data is used to inform the 20%
Commuting transportation of employess between allocation of methods/modes that applies to itz global employee
their homes and work locations. base. Each mode is assigned an emission factor relative to fuel type.
(7) Represents full time employess. Assumptions are made about the average number of working days
per year and the average distance between an employess home and

worksite and compensate for the COVID-19 slowdown during FY21 Q4.

8 Upstream Leazed @ Not relevant does not have significant N/A MN/A
Aszels emissions from upstream leased assets.

(8)

22
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CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDU

COMPANY N (CONT))

(9)
(10)

(11)

R

% Of Emissions

FY21 Metric Calculated Using
Tonz COz Data Obtained From
and/or Fualuation Suppliers or Value
Emmnssions Sources Sfafus Scope of Reported Entssions Erizsions Caleulafion Methodalogy Chain Parbners
9 Downstream 78,184 Incluedes emizsions frorm Non comp Transactional data is applied to a third-party transportation carbon 0%
Transportation paid freight. Excludes emissions from calculator against industry standard emissions factors (distance
and Distribution consumers traveling to stores. traveled x cargo weight or volume x emission factot Non comp  paid
freight is determined calculating the difference between Inbound and
Outbound freight and using the outbound freight emissions factor to
determine total emissions.
10 Processing of ®  Not relevant \ products are finished consumer  N/A A&
Sold Products goods and do not undergo any
additional processing once sold.
11 Use of Sold ® 5734039 These emissions are associated with There is no primary emissions data available from use of i MAA

Products

washing and drying sold apparel
and zocks. We azsumed for the value
chain footprint exercize that footwear
and equipment were not washed. Based
on our footprinting work, we estimate
that about 35% of the emissions
throughout our value chain are emitted
during the use phase of products.
These emissions are out of scope of

| moonshot ambition.

preducts. Consumer Usage: Water and Energy Usage was estimated
based on the following assumptions — only apparel units and socks
were considered. Each item was assumed washed 52 times in one
year. The washing assumptions were based on regional consumer
washing practices and estimates of washing machine types by

region. CO-e was based on regional conversion factors applied to the

estimated energy usage.

23
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CASE STUDY OF SCOPE 3 CALCULATION IN SPORTSWEAR INDU

COMPANY N (CONT))

Emissions Sources

FY21 Metric
Tons COqe
mmd{or Foaluation
Status

Scope of Reported Emissions

Emissions Calculation Methodology

R

% Of Emissions
Calculated Using
Data Obtained From
Supplicrs or Vialue
Chain Parters

12 End-of-Life 418,080 These emissions are associated with the  There is no primary emissions data available for end-of-life treatment 0%
Treatment of disposal of preducts including landfill o 's products. To evaluate | i value chain footprint, we
Sold Products and incineration. identified and quantified CO2e emissions created at each stage
of the value chain. The impact of each individual product differs
(12) considerably, based on its profile, materials used, size and weight,
method of manufacture, and location of production, use and disposal.
Several internal and external tools were used to develop this
estimation including Enablon, = Materials Sustainability Index
and EPA's Waste Reduction Model (WARM). End of Life Stage: at the
disposal stage we assumed the finished good is disposed of at the
end of one year.
13 Downstream @ Not relevant does not have significant N/A MN/A
Leased Assets emizsions from downstream leased
(13 assets.
14 Franchises ® Not relevant does not have significant N/A MN/A
(14) / emissions from franchizes.
15 Investments ® Not relevant does not have significant N/A MN/A

@5)

emissions from investments.

24
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MEASUREMENT
METHODOLOGY AND
STANDARDS




CARBON FOOTPRINTS RELATED STANDARDS

( 3 )

ISO 14064 (Org.) & 1ISO 14062 (Project)



(FOR I\/IAN(UFACTURER)
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CORPORATE CARBON FOOTP * i



GHG SOURCES

HVAC system

Electricity
Scope 2

Refrigerant
(e.g.R22 HFC134a)
Scope 1




GHG SOURCES

Electricity system

Electricity
Scope 2

Diesel
(Electricity generator
Scope 1

29



GHG SOURCES

Steam system ( )

Diesel

Coal

Wood waste ( )
Scope 1

Electricity
Scope 2




GHG SOURCES

Canteen

Diesel

LPG

Natural Gas
Scope 1

Electricity
Scope 2

()

31



GHG SOURCES

Production facilities

Welding ( )
[CO2 Argon 8 LPG Acetylene
(C2H2)]

Metal surface treatment

) Methanol (CH3OHSj
Ethanol (C2H50H) Propane (C3H8)]

Heater [Natural Gas ]
Scope 1

Electricity
Scope 2




GHG SOURCES @

Extinguisher

CO2
ABC powder ABC
Scope 1

Septic tank *
Scope 1

Remark*
consider the emission from human power

33



GHG SOURCES

Wastewater treatment
Scope 1

Supplier data 8
Scope 3

Renewable energy Solar panel

Renewable energy application

o

-

\\\\\;




GHG CALCULATION

L X0 G It d = 1 0 G

Activity Data x Emission Factor = GHG emissions

A Diesel usage = 3liters

A Emission factor * = kg CO2e / liter diesel
A GHG emissions =3X 2 =6 kg CO2e
*Remark:

Some emission factors are provided in CO2, CH4 and N20, they will involve GWP conversion
CO2 CH4 N20 GWP

35



WHAT IS CO2E?
CO2E

For example:

CO2e represented the convention between six GHGs ="
Ratio CH, = 25 of CO,

The following six GHGs (Kyoto gases):

&eD:CH4 Y%see =25 Co2

4 o X1+ D XGWP %e =CO2e

Emission Chemical GWP Sources
0 d formula l
N Carbon dioxide (_';(:;;2 1 Combustion processes
Methane CH, 25 Landfills, coal mining, wastewater
treatment, biomass combustion
¥ Nitrous oXide N,O 298 Agricultural soils and nitric acid
production
HFCs - 124 - 14800 Substitutes for ozone depleting
—_— substance, semiconductor
manufacturing
Sulphur SF, 22800 Electrical transmission and
3 X hexafluoride distribution
2 XR a PFCs - 7390 - 12200 Substitutes for ozone depleting
substance, semiconductor

manutacturing

GWP: Global warming potentials of Greenhouse Gases (source: IPCC, 2007)
I i, 0 p T

Gy M

()

Activity Data x Emission Factor x GWP radio = CO,e

36
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GHG CALCULATION

Septic Tank

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

b Tyrwx $3 Xnd TYEH $wxn 9 (GHsl z s1z B

Remark

For above calculation, one of the method is to take the summation of the following 2 parts
i o N DA AT Qi 2 ° b s

- Average no. of staff in working days X no. of working days of the month
P O¥ETARWzZ TK X @Y¥TAR

- Average no. of staff in neworking days X no. of namorking days of the month
PV W¥®E TAAWz TK X ¥ TAn

Depends on different situations, you can use your own method for estimation
Pojal 10 Q@ TOT OHA | X\

37



THE GREENHOUSE GAS PROTOCOL

A GHG emissions may come from energy related emission sources-eneagy related emission
sources

A Examples of emission sources:
Combustion of natural gas in boilers
Combustion of diesel / gasoline in vehicles

A Examples of emission sources:
Fugitive emissions of refrigerant
Wastewater treatment system

()
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DATA COLLECTIO

na 2

d

N & INPUT

Electricity bill, fuel/material usage record, meter record, purchasing invoice, production
2 dz(l LJdz(i eI O2 NR X

E-ﬁv

Account Number o
88000-22222-1

3 Energy (—Z.hargo

On-Peak

Oft-Peak

Demand Charge

On-Peak

Oft.Peak

Fuel Clause o

Odd Cents Broupht Forward
Odd Cents Carned Forward

Total Amount

$619
$242

pPEG OO0

10

€

632 ¢

41369 units
45931 units

1“1 ¢

240 XVA
0 kVA

Data input once a month

£1 1N

a, 8

Total Amount Due o $79,123.00 Autopay on 15-02-11

$28.14521
2581322

1485600
0.00
12,309 30
018
oM

$79,123.00

Ved

Business Plus Hotline: o
2678 2688
Website: www.ciponline.com.hk

8 Bil Type & Merchant Code

No.. 02 0
8 Penod 01.01-11 to 31.01.11
for 31 days usage

8 Payment after the due date

would incur 8 5% late charge

8 Thank you for your payment
$408 753.00 on 24-12-10

8 Next bill will be issued
around 28-02-11

8 Deposit held  $200,000 00

€

w

q1

Vehicle Mark Month Fuel Qty in Litre Amount (HK$)
S A i HRE (AT BB

Sep 2018 || Synergy Supreme- 63.04 $998.70

Sep 2018 || Synergy Supreme- 7917 $1,253.20

Sep 2018 || Synergy “&il 48.50 $383.20

Sep 2018 || Synergy Supreme+ 266.95 $4,225.70

UT8™ Synergy extra 87.56 $1,286.20

Sep 2018  Synergy Supreme+ 110.78 $1,753.60

Sep 2018  Synergy Supreme+ 57.73 $913.80

Sep 2018  Synergy Extra 4477 $664.40

Sep 2018  Synergy Extra 202.08 $2,968.50

Sep 2018 Synergy Supreme+ 47.42 . $757.70

Sep 2018  Synergy Extra 174.21 ¢ $2,564.30

Sep 2018  Synergy Extra 175.86 $2,583.40

Sep 2018  Synergy Extra 21273 - $3,133.00

Sep 2018  Synergy Extra 290.08 / $4,277.90



DATA COLLECTION & INPUT
na <2
Electricity bill, fuel/material usage record, meter record, purchasing invoice, production
2 dz(i LJdzi etd5 O2 NR X

V4

€ wml] ¥ € € €W d1l

. ) P A% Jo.caze2732
H“EFERERE o
Vi 1 3000019255 LEXRPELH:  2009-12°01 ARPPFEHY: 2010-01-01 ZIRHHE: 630
P& : RitAR: 1 #| 3<68127-8+678125>3-47 mmii:or
g 339+<x439>60269238215>
BEGE  ARD 7 AAlEE LARN WE  BE PR RKED OWRE e 6R wh gt B 65%xT/+1>23<42104%520 H00073140
WODSIITES 205 AHE o83 1001496 XM 200 10997 ° 0 ) cidg| 26683-0534%157007>>5~ 09242732
= |8
7000523755 2R2D15 ESRTIRDE ) :w’ln % W25 HY 200 2197 0 0 0 ! Wik 2 = I 'i:’ T IS e gy 3 = .
w0ooszaTSs 2015 KTAI-10 B 12979018 12855.83 A 20 88 0 0 -1 Logs2 2762216 ST @ | 2065. 41 1«. 8290626369 5144.93( 1% 874,64 [ =
J0D00SZ3TES  2R2015 XIdtl-10 ¥ 16954.28 16779, 93 #im 200 1143 L] o 1 36012 0.6775 24398.13
J000SZ3765  2R2015 XTik-10 & 3904. 3 3866.79 o 200 246 o o o 1748 0. 3647 2825.7 H
F Ui 692375 FLyeif: 32019 Hh ®: 0.91 ¥ %®: -0,0015 HREE: 630 TR B E R { ’ !
HUEHB: 54845.99  EAFMI: 144907 SE T : -98. 62 b it 54845. 99 SWEH : 69237.37 | |
&8 k%) : HARFRESHETEHRS L
o E 5 SEzt | ¥5144.93
BHHE: 0 ARALE: 67000 -4 /8% | |
3 | CHRATERABGHKSH (hF) = 60

Data input once a month

EY B o @



DATA COLLECTION & INPUT
na z d

L

—ﬁ U (Fuel Unit)

_ SR T L o 1 g;_l:j-J-':fJ
1661 SE (rRETH) omszoetiozs - || S50
WML AES AT 81232008 Wnas100] - - x| 21282

- A \:\ - R R =L
| Tor | Mg D 73 .84 ms.ﬁﬂﬂma
Inputs
Flows Quantities Amount inits

— . Mass 0.0372 kg



DATA COLLECTION & INPUT
na z d

Electricity Usage

et = i — o 55 ==K T
(B S 13
0 F BO23T >
—1 Fete LSy . 3247

Chutputs
Paramel Flows Quantities Amaount LInits

. Electricity [Electric power] Energy (net cal0.00112 XWh

..................................



N
DATA COLLECTION & INPUT O
na z d

L ~ (Activity setup)

v £* GHG inventory
ﬁﬂ Diesel for Boiler
£} Diesel for Transportation
ﬁﬁ Diesel for Generator

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

d ¥ N o q \ Hat 1 e T =2Nwo 1 j ' YULDb
0Bk > T

MM

\Y



N
DATA COLLECTION & INPUT O
na z d

v | d(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)

VI s 1 b o7 A Rl DY wy PG W p
w ey 20083 2009A o ?u (Ex:2008 & 200%s data input) > . (Boiler Diesel
purchasing record@008y 8w (2008Augyx 5003 " (liters),

2009y 26 (2009 Feby 5003 " 0t AUSNBR U XD D

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

3 CTTi AT HI kG | p 2008w 123 2009w 1T 1 1 TY2008w 12 3
2009w 1 O83 Bivseed Wz %see(Y W h ) "H200% " =" &)



DATA COLLECTION & INPUT
na z d

W -~ =mll (Biological Fuel)

Total Scope 3 Emissions [tonhe CO;] 0
\ i i JEM 3 FEdE[E COs]
Total Emissions ltonne COJ]\ &+ HE | 0
r—

— - =<1

2.3 Biological Emission \ “|= $2fJ iz

Type of emission \ PE#EAY |- CO2\ miCO»
- [ -

2ol T P T v e A
Significant emissions changes that None \ &
trigger base year emissions
recalculation. . - _

AR EE A TAHEER R A e B M E TR T T
itz (4]

w CQfrom Biofuel such as wood is not counted towards the company carbon footprint, will
count separately.

d1 rHab aot1” p j \pQ O o | E N



PRODUCT CARBON
FOOTPRINTS
2




ROADMAP FOR RELEVANT STANDARDS OF PRODUCT CARBON FOOTPRINT
PCF

Overview for Product Carbon Footprint:




ROADMAP FOR RELEVANT STANDARDS OF PRODUCT CARBON FOOTPRINT

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

A Several
A (LCA) (PCF% First draft report of thdS014067
dealing with product Carbon Footprint
ISO 14040 : 442006describes the 5 @i 1SO14067 °  \
principles, the rules and requirements
Of LCA ) Revised version oPAS 2050
I:,O 14040.:44 VaZOOG @ LCAGs PAS 2050 11 v

PAS 2060 Specification for the
Specification for the assessment of  demonstration of carbon neutrality §

First version ofPAS 2050

the life cycle GHG emissions of goods
and services

PAS2050 b O 1u Q
T no X M v

~

PAS 2060 A =

Product GHG Protocol Standard
WRI/WBC SD2010
3 T

WRIWBC SD2010
48



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

, L
Carbon Footprint

49


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

Corporate Footprint:

w Identifies direct regulatory and financial exposure
w Identifies key direct opportunities for action

w Addresses corporate brand

A
A
A

Product
Range
2

: Manufacturing S Disposal
Raw material / Organization Distribution Use R

VY / . awv A It

Supply Chain
E

Source: The Carbon Trust

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

L (0]
A = G@ AT
A~ aM g DEHB

50



METHODQ‘LOGY OF | .5/ Life Cycle A_ssessment N
PCF'— \{ H «— LL&/ _____________________________________________________

S

Manufagtyring

i ¥,

Material selection Manufacturing
and parts process
manufacturing
------------------------------- IO =
a = T N 5
~ —~ — ~
i o = & iy Conversion of T G o8 Conversion of =30 :{QE{J] gonve:smn of
u -| upstream consumed A |. : manufacturing A |- P ownstream
n* P Raw Material and N consumed Energy to ¥ consumed
X Energy to CO,e CO,e Energy to CO,e

e.g.

Product Carbon Footprint
2


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
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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
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CARBON FOOTPRINT SOLUTIONS BY SUPPLY CHAIN STAGE
SME n

Raw Material Endofife
extraction and  Finished product Upstream Company Downstream Use of Sold product
production manufacturing Transportation Operations transportation treatment

kﬂ e HHHE

-—

O
% a0
-

Product type Product
Facility ég Office, Distribution Center, Transit routes types
Stores) from Disposalég
9y SNHe dzaSsz SYLX 2@ suppliers to disposal/recy
company cling)

Factory
Scope 1 &
2
emissions

L $ @

dLjCOIZe 62) CO2e 94) CO2e
calculation _ : ,
Data for materials bZe[\Ziee?/\I/(tgp a) Data Collection calculationg calculationg

Material-
Bill of
material

-

Process c) Desktop review for submitted industry data industry data
' guestionnaires (per product (per product
type) type)

¢ industry Remote
ng data (per assessment
BOM)

L @

&

Scope 3

Scope 3 Downstream

Business transportatio
travel n and

distribution

Scope 3
Endof-life
treatment of
sold products

. . Scope 1
) cope Direct

footprint Purchased goods and services Emission
Outputs

Scope 2 | Scope 3
Indirect | Employee
Emissionsj Computing

Carbon




METHODOLOGY OF PCF @
PCF

A Primary Data Secondary Data
A LCA [ /! F2NJ SELISNI o6DIFo6AOD
Output
Input Process Htpt Output: COZG
(o}
a1l  Material 1 Upstream CO,
results
«2 Material 2
Lo 9y Manufacturing
| auxiliaries results
y
e.g. electricity
Consumed (kWh), Downstream
energy consumed (MJ) results
ebya  (kwh)
Fal (MJ) 53



PRODUCT CARBON FOOTPRINT STANBDARD (Nn)
Product Carbon Footprint T PAS 2050

* EZ PAS 2050

A Provides &ommon methodof assessing product GHG emissiaasociated with
the life cycle ofjoodsandservices
we X wr=1 q4u Q@ B N Qo v "He

A Allows internal assessment of the existing life cycle GHG emissions of product and
seeking for improvement in new version aretiuce the manufacturing cost
bl B @1 v Q 1 n o X 1 0 Av BB H &

A Provide ebenchmarkfor ongoing programmers aimed at reducing GHG emissions
Ep N i nooEty YA W e ! o p—

A Allows for acomparisonof goods or services using a common, recognized and
standardized approach to life cycle GHG emissions, Product Carbon Footprint
O pas ot Qo oA | bPaO A ¢ PAS 2050:2008 or new update
A Supporting documenbf Company based Carbon footprint measurement.

g AW ol g T Assessing the life cycle greenhouse gas

emissions ofjoodsandservices

A Based on existingl801404814) LCA technique ¥wer s i @ e Qo n o
j T (I1SO14040 -44) LCA &




WORKFLOW OF PRODUCT CARBON FOOHCHANT

']
PC FI Confirmationof PCF j=le{=8
evaluation
Pre-audit ' |
Meeting with client i

Define theBoundary, Calculate the
G Scope& PCR footprint

N

Planfor Project flow, Onsite evaluation *
on-site audit and Primary Data + VE i+
secondary data pre Secondary Data [N i G
review schedule Collection
n

Overall Review

Final Report of
PCF

PCF o

Compare Result. [z
Reporting &

(o]

Q



BQUNDARY

Cradleto-gate

Extra

Process

R B Ho 7 b BE oo H
Upstreamtechnical systems| Technical Downstream technical systems
performingcausal|| system performingcausalactivities

activities|| performing

ction

Transport

activities

Cradleto-grave

Wiiaste
Treatrment

4 Fefinement Frocess
Process T a
. ransport
Extraction ) ﬁ—’ . k nt
Process Transport Transport
wn ; Use
Manufacturing ErEtEEs
t ' sawn 4" R ) Protess AT \
7,
iRz AT S Cauzal TNFECT wasie Cansat
raw material wiaste generation generation and wig ste generation
extraction and emissions emissions § . and_emissions
N\ oS tngd [ PO 20 N

Note: cradle-te-gate boundaries ean vary according to the pasition of the 'gate’

LI

- 5 1 Y

ol

#  Natural Environmental System

o ad

Used with permission. Copyright Raul Carlson and Ann-Christin P8lsson, CPM, Chalmers University of Technology, 1998

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

z X X Wi K 0& bwé TTAE B i Bty

This assessments lack the completeness of a full ctaeteave
assessment, and may miss a large proportion of the impact for certain products.
E.g. for energyising products, the vast majority of the overall carbon footprint
will result from theelectricity used in the use phase.

C



PRODU
2

“EPD

THE INTERNATIONAL EPD® SYSTEM

Sourcewww.environdec.com

CT CATEGORY RULES (PCR)

-

About

EPD

PCR

Pricing Cooperation Resources Hub

Found 210 matches

Abrasive products (c-PCR to PCR 2019:14)

Air ducts, substantial materials (non-construction product)

Air-conditioning machines

Apparel, except fur and leather apparel

Arable and vegetable crops

Arable crops (expired 2020-12-15)

Asphalt mixtures (Europe, Australia)

Bakery products

Basic aluminium products and special alloys

Basic chemicals

Basic inorganic chemicals n.e.c.

Basic products from forestry

Bearings, bearings units and parts thereof

Being updated - Absorbent hygiene products

EPD Portal =

@ Help

N



EXAMPLE: POWER SUPPLY PROJECT
¢ e

aeD :

Process Flow for Power Supply

dboiT

H

Electricity
Ernergy
Consurption

Electricity
Ernergy
Consurmption

Electricity
Ernergy

Consurmption

Electricity
Ernergy
Consumption

Electricity
Ernergy
Consurmption

=

End
product

}c’ya

Electricity
Ernergy
Consurmption

) -

IR
Facking Transportat Use Prase Transport
-ion A v ¢ to Landfill
&

Balymer
Matedal
AES
F5
SAN Sub-parts
FAEE Fovver plug
FC Pover cord
FwC Metal or Intarnal wire
Cther Cable tie
Iran metal Washer
Copper Soreny
Electronic Plate sted Hol der
EDITIEE_TE”t Solder Coil bobbin
apacitor &
Inductor 96 H d 1
Resistor
Transitor
FCE
IC Facking |
Materizl 1
Faper !
Faly bag i
Palvfozm '
5 .

R avu materials and transpartation

s5a3

Upstreaming Process

bl anufactering of
Sub-parts
D T o

Manufacturing process

Decermib v process I Facking

\

5

Distributionsretail
. I

+

Consumer use
T a A

R _________T______

Disposalf Reoyds
It @

Downstreaming Process




EXAMPLE: POWER SUPPLY

eD: ¢e H

Emission results of Power Supply

FE pO& Q

General Power Supplier GWP (in kg eq CO2)

¢ e GWP (kg eq CO2)
T8 b GE Transport distribution from component's supplier 0.17 0.10% 0.12% 0.10%
G G i Plug pins production 1.83 1.04% 1.24% 1.12%
1 Cable production 2.63 1.50% 1.79% 1.61%
1 Copper wire production 1.05 0.60% 0.71% 0.64%
Df 11 Electronic component production 452 2.58% 3.07% 2.77%
1 Screw production 0.83 0.47% 0.56% 0.51%
PCBI PCB production 10.88 6.20% 7.39% 6.66%
s GHY T+ TG Plastic cover and other polymer parts production 5.55 3.16% 3.77% 3.40%
F T 1 | Component Soldering 1.67 0.95% 1.13% 1.02%
A Assembly operations 3.59 2.05% 2.44% 2.20%
Y Packaging 1.23 0.70% 0.84% 0.75%
s ¢ bh | Transportdistribution to retailer shop 0.16 15.21 18.88 0.09% 0.11% 0.10%
/BT B T e {| Use phase electricity (when full load) 141.33 98.02 110.42 | 80.53% | 95.99% | 86.51%
J -0 a Disposal - Landfill or Incineration 0.05 0.06 0.12 0.03% 0.03% 0.03%

175.49

147.24

163.37

100%

100%

100%




EXAMPLE: POWER SUPPLY PROJECT

eD: ¢e H

Emission results of Power Supply
[E po& @

(@]

Percentage of GHG emissions in product life
cycle

O Disposal
OUse

B Packaging and
transportation

O Raw material and
Manufacturing

L
.
_
_
5

GHG emission in CO2
equivalent

Percentage if GHG in Product life cycle

100
S 80
2 B SF6
g 60 B PFCs
8 40 OHFCs
T ON20
© 20 B CH4
0 CO2
Raw material and  Packaging and Use
Manufacturing transportation
Product life cycle
Product Carbon Footprint by GHG emission sources
3.53%—\ 0-14% 6 .00%
OCO2 OCH4

ON20 OHFCs

OPFCs OSF6




EXAMPLE: LAPTOP COMPUTER
aeD: 3

Sample: Laptop Computer
Total mass about 1.5 kg

A
A
A
A
A
A

140
HDD 3. 50,

TFT displ ay

1GB RAM,
External PSU with cable to plug
Li-ion battery about 300g

Use phase assumed to be 4 years, typical usage

300

250

200

150 4

-

100

50

-50

A

A mné
graphic on b§a|r5d5, s

A
A

(in kg CO; equivalencies)

15
¢C¢

3009
4

RAM e
PSU

Manufacture

Transport

Use (4 years)

B

nd of Lifp

o Impacts from treatment or disposal
O Credits from recycling

B Power consumption world mix
W AIr transport long distance

O Packaging

W Exi. power supply

O Battery

m Keyboard

OHDD

0O Mainboard

B TFT display

o Chassis

cor é

()

processing

uni t



EXAMPLE: CD DOCKING PROJECT
CD

TT . AT BE 0
Process Machinery* Energy Used (MJ)
Molding of HI-PS 4.13
Molding of ABS 4.99
Injection of HDPE 0.00
Injection of PC 0.08
Molding of PC 0.34
Machining metal stamping of steel 0.30
_Machining metal stamping of cast 0.41
iron

Mach_in_ing metal stamping of 042
aluminium

Soldering of copper 0.37
Machining metal stamping of 0.4
copper

Injection of PVC and copper 0.35
Wave-soldering of solder 0.83
Solder 0.56
Wave-soldering of printed wiring

board FR4 1211 (AulNi, rigid, single 1.35
layer)

BBeu 1o NOATIER- 1ZVTOV Reflow-solder of IC 1.56
Wave-soldering of resistors 0.78
Wave-soldering of capacitors 2.96
Reflow -solder of capacitors 0.75
Wave-soldering of coil 0.02
Wave-soldering of LCD display 0.54
Printing of paper woody uncoated 0.03
Injection & print of chromo 1.32
cardboard {GC)

Injection & print of corrugated
board mixed 1.63
Molding of pulp board 0.88

|

WAL 12 13 (4 dleeds 27 i8R S0 313 3 S

————




EXAMPLE: CD DOCKING PROJECT
CD

a
Material Type* Weight in kg
HIPS 0.4645
ABS 0.3515
PCE 0.07963
Resistor 0.04832
Copper 0.11506
Cast iron 0.21468
IC {includes diodes and micro switches) 0.00878
Aluminium 0.01139
Steel 0.0291
Solder 0.0137
LCD 0.00613
PVC 0.00768
Capacitor 0.0363511
Coil 0.00221
PC 0.017




EXAMPLE: CD DOCKING PROJECT
CD

HIPS
ABS

FCE
Resistor
Coppet
Cast iron
TiE
Aluminium
Steel
Slots
Solder
Lch
PVC
Capacitor

]
i
Coil i
i
i

Electricity
Energy
Consumption

!

Packing Transportation Use Phase Recycle

FC End product

Raw
matetial of

laser head Laserbiean
Raw . > Battety
material of

hattery

Fuel

Energy
Consumption

HDFPE

PC

Papekwnndy
Cardboard
Corrugated hoard
Pulp board

Electricity E

Electricity
Packaging Energy
materials ¢ Consumption

__'__________________________________*_________________________
}
}
_l_________________________

(Included in data analysis of this report) (Recycling is not included
Yonp oG8} s A on this report)

(Raw Material of parts) [Raw material of
are analyzed on this parts are not

repart) ! analyzed an
! this repont

Area Area 2 Area 3 Area d Area s Area b Area 7

0 T ° ‘ >jyo v
o TSQ O8]} A\

iManufacturing
processfsub-assembly
of parts are not

included on this repart) >jYutw



EXAMPLES OF ECOLOGICA
DESIGN FOR PRODUCTS
L w X yig



EXAMPLE: CELL PHONES g

Progress toward Responsible
our 2030 goal packaging
20% t 00 6( FWI & 20% recycled or renewable content! 99% fiber-based, due to our work to ! a 7 7 r Y A 083
i ici inab C 0,
0/ G Over 38% of manufacturing electricity ShIoRle pwse Xl peckaons atrt 70 99% @ g
38% 8 . sourced from supplier clean energy 100% recycled or responsibly sourced 100%+ O a v 083"
T s & D I T 9 projects? wood fibers ‘ -
Smarter chemistry3
Recovery

- Arsenic-free display glass

- Mercury-free
- Brominated flame retardant-free
- PVC-free

Return your device through
Apple Trade In, and we'll give it
a new life or recycle it for free.

- Beryllium-free

Longevity Responsible manufacturing
Apple Supplier Code of Conduct sets
strict standards for the protection of people
in our supply chain and the planet.

iPhone 15 Pro and iPhone 15 Pro Max
feature Ceramic Shield as well as
IP68 water and dust resistance that
enhance the durability of the device 4

For Reference Only



EXAMPLE: CELL PHONES

A g sl

92 kg

Baszeline emissions?

-26 kg

Emissions reductions

Recycled and low-
carbon materials!®

A &
A &

Materials -
and process Materials N 21%
emissions and process
emissions
66 kg
iPhone 15 Pro
emissions’
Clean Materials
electricity2 and process
emissions
Electricity for
manufacturing
Electricity for Electricity for
manufacturing manufacturing
Electricity Electricity Electricity
for charging for charging for charging
Transportation Transportation Transportation

A CellPhone P= Cell Phone P Max 9 & 20% G + @a ' Wi
Cell Phone P Max

b T A Cell Phone G m
b KT Aw] 7

N

Cell Phone P @i ¢ N~ 28%

a1 A& CellPhone P =
N g ) N~ 6%
100% | 7

A7 T A Cell Phone P> Cell Phone P Max @i &

i
la
Source

Materials

Maximize recycled content
in products and responsibly
source primary materials

L

-

Make
HEGOVET Make products responsibly,
Reuse products through upholding high standards of labor

Apple Trade In and maximize
material recovery at end of life

and human rights and minimizing
our environmental impact

&

Package
and Ship

Eliminate plastic from our
packaging and minimize
emissions from transportation

Use
Minimize emissions from
product use, enhance product
longevity, and seek to avoid
exposure to harmful chemicals

For Reference Only



EXAMPLE: CELL PHONES

- - e v o o v LA methodoleny i NG T i 1SO14040 ISO 14044= 1SO 14067
reennouse gas emissions were Calculated using a lire cycle assassmen metnoadlogy In - u o v PN Ir()_B_J-: ~
accordance with 1SO 14040, 1ISO 14044, and IS0 14067 standards and based on Pro T Q )::( (L[?A)A | ve s =l \IB S I" 1~28GB
. . . . E 10BJr 10OBJr
with 128GE. The LCA boundary for this product includes the physical product and all of its o) Cell f’_hone P % o3 LCA Y U 3 DA® T1
components, as well as all in-box accessories. @3 A® T
. Pro Max
Greegnhouse gas emissions 256GE
Total product footprint 66 kg COze 75 kg COze
.‘-‘-pple-.e-missinnsi frem utility-purchased 0 kg COze 0 kg COze
electricity (scope 2)
Life cycle product emissions [scops 3] GE kg COze 75 kg COze
» Preduction B3% B3%%
« Transportation 3% I
» Product usa 15% 15%
» End-al-life procassing <% <%
GHG reductions achieved? 4 29% 430%

Mote: Percentages may not total 100 due to rounding.

We've also calculated the product carbon footprint for different configurations.

Configuration iPhone 15 Pro iPhone 15 Pro Max
2586GEB 71k COza 75 kg COze

LCA emissions of different models
512G8 83 kg COze 87 kg COza

j a3 GELCAR O

1B 107 kg COze 110 kg C0oe




EXAMPLE: SUSTAINABLE MATERIALS AND PACKAGING ()
EXAMPLE:

BT ~ 600
materials grades have been tested 0 M TA P
for our 'products so far. Some, b1l F 1l’ | T 7H
like bio-PE, are now in use. y -
' VAT
of all of our resin orders in 2023 were 2023w AR 0B
procured under the mass balance oLt i b
principle. 18% _I_ : W >
08
different botanical elements and . .
Minifigure accessories made from 200 | & 8iy r 939 G ; S
M= T'41+r PE & 0 8Ly —
TH 9 o &
nnnnnnnnnnnn g X Y X
A GEWZ AT QX
h p! @ A
-




PACKAGING DESIGN EXA

EBGRILL




PACKAGING DESIGN EXA

Report Summary
Original packaging use carton box with simple partition & EPS foam, it cannot protect the product well during the
transportation and easy to be broken, so it's hard to pass the packaging test. The new packaging solution removed
the simple partition & EPS. The size of the carton was reduced but the carton strength has been improved with new
partition. The new packaging solution offers good protection which shall reduce damage rate and improve container
utilization.

Before & After Comparison:

Before

After

Change

Packaging Optimization

Packaging Design Analysis

Inside carton box,
simple partition and
3 Pcs EPS foam, it
can't protect product
well during transit.

New packaging
remove them and
improve the partition
to fix the position of
product well.

Improved

[ Mew packaging can pass
Internal SPT test, and only
use paper, it is more
environment friendly )

Packing with product

: 87.18 Kg 92.90 Kg V¥ +572Kg
Gross Weight (Kg) (+6.6 %)
. 10.37 m2 + 3 Pes EPS N/A = annot corﬁpare due
Material Usage (m2) 12.85 m2 to removal of EPS foam.
foam (cardboard increase of 24%
as remove EPS foam)
Overall Dimension (mm) 875*770*630 843*761*636 3.99%
Packaging Cost for one ;

g_ i USD14.41 USD14.13 0.28UsD*
packaging (-1.9 %)
Transportation
Optimization
a 40" HQ Container 152 Carton 165 Carton +13 Carton

(+8.6 %)
Cost saving for one 40°
HQ Container 299 USD **

BGRILL

A GEgy EPS

A 083

AT n s {0BJ: >
Aol niH 4 Vo
BwiZ 1! H !

Al wé” w kv,

AY SPT |

Reduced volume, lower packaging costs, and
increased single-shipping volume, reduce carbon

footprint per trip per product

nt vy o H 1 K wr o,
N¥%T P p¥%K \ o8

T A

{0BJ;

T



PACKAGING DESIGN EXA GRILL

Original carton box drawing Original Partition and EPS foam drawing
sD A > D EPSH 6
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PACKAGING DESIGN EXA

New Packaging Drawing for Carton Box
A ANY

REGRILL

New Packaging Drawing for Partition
A° Y



