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1. Introduction

1. Introduction

To cope with the risk of climate change and in response to the shift in
environmental policies and laws towards products in different countries, there
are increasing pressures for the electrical and electronics industries to measure
the Greenhouse Gas (GHG) emissions specific to their products. Therefore,
the International Organization for Standardization (ISO) has developed a
standard ISO 14067 — the requirements and guidelines for quantification and
communication of the carbon footprint of products in 2013, based on GHG

emissions and removals over the life cycle of a product.

To address this need, in Asian regions such as Korea, Japan and Taiwan, more
electrical and electronics manufacturers have developed their products with
carbon footprint labeling and have even developed their own carbon footprint
database. For example, Samsung and LG have developed their own database,
based on the Korean national database, with their required information from
their components suppliers and also their own manufacturing and assembly
material and energy consumption, indicating the best way to implement supply
chain carbon management. However, their major competitors, the Hong Kong
electrical and electronics industries do not have carbon footprint labeling for

their products and also not have their own carbon footprint database.

To help the SMEs in the electrical and electronics industries in Hong Kong to
increase their competitiveness and the quality of their products by using low
carbon manufacturing strategies and exercising corporate social responsibility,
the Green Manufacturing and Eco-Design Research Group under the

Department of Industrial and Systems Engineering of the Hong Kong
1



1. Introduction

Polytechnic University has launched a project called “Development of an
embedded Greenhouse Gas (GHG) emissions database with a G-BOM
analyzer and a SME advisory kit for electrical and electronic Industries to
respond to the implementation and compliance of ISO 14067 (carbon footprint
of products)” with the support of the SME Development Fund of the Trade
and Industry Department of the Hong Kong SAR Government. This
application guideline for embedded GHG emissions database and G-BOM

analyzer is one of deliverables for the project.

To guide the SMEs to use the G-BOM analyzer with the embedded GHG
emissions database, this application guideline is written for helping them use
the G-BOM analyzer to estimate the carbon footprint of their products in a

simple and cost-effective way.

2. G-BOM analyzer

2. G-BOM analyzer

In Hong Kong, although SME:s in the electrical and electronics industries have
been searching for tools and methods to develop products that have low
carbon emissions and environmental impacts, several carbon footprint
calculation tools available in Hong Kong only concern human activities as a
primary footprint rather than GHG emissions from the whole life cycle
(including raw material use, manufacturing, distribution, use and end-of-life)
of products in the secondary footprint. No existing carbon footprint calculation
tool in Hong Kong calculates the product carbon footprint based on a whole

product life cycle approach.

To fill this gap, the Green Manufacturing and Eco-Design Research Group
have developed a G-BOM analyzer, a free of charge product carbon footprint
analyzing tool, which is specially designed for local electrical and electronics
SMEs to calculate their product carbon footprint based on a whole product life
cycle method. This G-BOM analyzer can be applied for both “downstream”
end-product manufacturers and “upstream” component/part manufacturers,
and acts as a niche compared to existing carbon footprint calculation tools
which allow manufacturers to input their product information according to the
product life cycle, which includes raw material stage, manufacturing stage,
distribution stage, use stage and end-of-life stage, to simply calculate the
product carbon footprint using the embedded greenhouse gas (GHG)

emissions database provided.

In principle, the G-BOM analyzer is based on the bill of materials (BOM) of

the products, with the combination of the embedded greenhouse gas (GHG)
3



2. G-BOM analyzer

emissions of the raw materials/components/processes/activities to assess GHG
emissions of the products throughout the whole life cycle. For the raw material
stage, the data input includes the names, emission factors and quantity of
components, product packaging materials, packaging of both components and
product packaging materials and transportation of both components and
product packaging materials. For the manufacturing stage, the data input
includes the names, emission factors and quantities of electricity, consumables,
packaging of consumables, transportation of consumables, and the
transportation, recycling and disposal activities of the liduid/solid wastes. For
the distribution stage, the data input includes the names of the route, the
emission factors of the transportation activities from the GHG emissions
database and their corresponding transportation distances. For the use stage,
the data input includes the names of the use/ maintenance, the energy/ material
used from the GHG emissions database and their corresponding quantities. For
the end-of-life stage, the data input includes the names of the activity, the
emission factors of the disposal or recycle activities from the GHG emissions

database and their corresponding quantities.

Compared with other carbon footprint assessment interfaces/software, the G-
BOM analyzer is more user-friendly and can guide the manufacturers to input
the product information/data step by step from the beginning to the end
without the need of external experts for product carbon footprint analyzing.
After using the G-BOM analyzer, local SMEs can get the GHG emissions in
each stage, even in each component/ activity, thus SMEs can recognize which
stage and which component/ activity they should improve in regard to product

design and manufacturing so as to reduce the product carbon footprint. The G-

4
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BOM analyzer can also help the SMEs disclose their product carbon footprint

in claim format according to ISO 14021 (Type II environmental labeling).

The procedures of how to use this G-BOM analyzer with the embedded carbon
footprint database is given in detail in Section 4 to Section 8 of this application
guideline. There are totally four showcases, with an electronic scale and an
induction cooker as showcases of the end products; a LCD panel and a printed
circuit board (PCB) as showcases of components corresponding to the
previous two end products. Both English and Chinese versions are provided

for user’s convenience.



3. Embedded GHG emissions database

3. Embedded GHG emissions database

To meet the requirements and to implement ISO 14067, an embedded GHG
emissions database in G-BOM analyzer has been developed for Hong Kong
electrical and electronics SMEs to check the greenhouse gas data related to
product design and development during the entire product life cycle. This
embedded GHG emissions database includes the GHG emission factors of the
raw materials, components, processing and activities etc. and is divided into
five stages of the whole life cycle, namely “Material stage”, “Manufacturing
stage”, “Transportation stage”, “Use stage” and “End-of-life stage” as shown

in the interface of the embedded GHG emissions database in Figure 1.

Figure 1. Five life cycle stages in the interface of the embedded GHG
emissions database

GHG emission database
 ppiionthontoniioniioiiiidiotioiiiot
: Material stage

Heyword sesreh Semon
- -

1 Manufacturing stage
- 1

_______

' 1
| M e 1

RS ———— : 1| Use stage
T ! :

| Berie 1 i End of life stage
1

In each stage, the GHG emission factors are sorted into different categories

1

1

1

1

1

. 1
! Transportation stage |
1

1

I

1

1

and sub-categories so that users can find the suitable GHG emission factor
more easily. For example, the GHG emission factor of the component, logic
type integrated circuit (IC), can be searched under category (2) “Electronic
and electrical related products” and the sub-category (3) “Electronic

components” in (1) “Material stage”, as shown in Figure 2 on the next page.
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Figure 2. Five life cycle stages, categories, sub-categories and components in
the interface of the embedded GHG emissions database

GHG emission database
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Similarly, the GHG emission factor of the process, e.g. extrusion of plastic
film, can be found under category “Plastic” and sub-category “Extrusion” in

“Manufacturing stage”, as shown in Figure 3 on the next page.



3. Embedded GHG emissions database

Figure 3. Demonstration of how to find the process “extrusion of plastic film”
in “Manufacturing stage”
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There are totally around 3,900 emissions factors from the five database
sources from the different regions used in the embedded GHG emissions

database. They are shown in Table 1 below.

Table 1. Five sources of database used in the embedded GHG emissions
database and their corresponding descriptions and regions

Ecoinvent 2.2 Ecoinvent 2.2 Europe
Japan Environmental Management
=) g Association for Industry e
3  Korean LCI Korea Life Cycle Inventory(LCI) Database Korea
4 Taiwan EPA Talw_aq B Environmental Protection Taiwali
Administration

PolyU GME PolyU ISE Eco-Design and Green

Research Group ~ Manufacturing Research Group Hong Kong

3. Embedded GHG emissions database

We have chosen the emission factors from the above four databases available
in the market according to their relevancy, accuracy and suitability to be used

for the SMEs in the electrical and electronics industry.

Apart from the above four databases available in the market, the Green
Manufacturing and Eco-Design Research Group has computed more than 60
items of our own customized emission factors which are not available in the
other four databases in order to enhance the user-friendliness of the G-BOM
analyzer. This means that the users do not need to compute their own emission

factors but just choose our computed emission factors.

For example, in the “use stage”, for the emissions factors of electricity used in
Hong Kong, the original four databases available in the market do not include
this data, so our group has computed the emission factor “Electricity (Hong
Kong)” based on the emission factors from the other four databases and the
relevant data specific to Hong Kong. This emission factor can be found under
the category “Electricity” and sub-category “China” in the “use stage”. Thus,
the users can just choose the emission factor “Electricity (Hong Kong)” that
can be found in the “use stage” in the G-BOM analyzer during the process of

estimating their product carbon footprint.

Another example for the “use stage” is grid power used in the Northern part of
China. Our group has also computed the emission factor “Grid power (North)”
based on the emission factors from the other four databases and the relevant
data specific to Northern China. This emission factor can be also found under

the category “Electricity” and the sub-category “China” in the “use stage”.



4. Procedures to do before using G-BOM analyzer
4. Procedures to do before using G-BOM analyzer

4.1 Getting an user ID
Your login ID and password should be registered before use. Send an email

to mfeco@polyu.edu.hk to request your preferred login ID and password.

Company name and nature, contact person and number should be included in

the email. An example email is shown below.

Ta Ll sfecodoomuedunt +
ce

L G SO i segalr

gels 1 v E s wm

Dear Sir/Madam,

1 am from ABC company asd would [k ta rogitter 15 use G BOM analysor. My srcferred fogn
10 and password are & folows. ...

Besides, company name and nature, cantect person and numter are provided below,

Best fegarda,
Peter Wong

4.2 Go to G-BOM analyzer webpage

Go to G-BOM webpage

(link: http://www.pctech.ise.polyu.edu.hk/ecodesign/gbom_analyzer.html), (1)
click “English” or “H132” in the upper right hand corner of the website to use
English or Chinese version and (2) click “LOGIN™.

& Trmpmiin —
/v_\ and Eco-Design Research - 4 bl
"/ The Hong Keng, . I s
| BRATASSOEERMEEIST ML \ a
ot at Covon om0 3087 - Coninin P

37 | English

1 Introduction
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4.3 Login to G-BOM analyzer

Enter the registered login ID and password and click “Login”.

* 0 oo - - A s
T W L (®) ind beo s Mo
-
DEPARTMENT OF INDUST D SYSTEMS £ il P Rer et

Login

4.4 Enter your company name and information before using

G-BOM analyzer
An example is shown below. Click “Start analyzing” after filling in the

information.

I Start analyzing I

Procedures for using an embedded Greenhouse Gas (GHG) emissions
database and G-BOM analyzer for two end product showcases (i.e. electronic
scale and induction cooker) and two component showcases (i.e. LCD panel
and printed circuit board (PCB)) throughout the whole product life cycle are

shown in the next four sections (sections 5 to 8).

11
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5. Electronic scale

5.1 Raw material stage

The interface of “raw material stage” is shown below.

Nl =
Raw Material Slqio ' i

Section for choosing

amoate - sovwn g v Sema =

“Component name”, searching

“Material” emission factor and
entering “Quantity”

Section for entering
“Assumption”

==
T Section for entering
“Component name”

B T Section for entering a list of

“Component name” from Excel

5.1.1 Input the name of component

There are two methods to input the item names.

Method 1
A user can enter each component name one by one. Input the component
name in the box “Input the Component here” and then click “Save”. For

the example below, “upper cover” is the input to the “Component name”.

—Select the Component amt ¥
Upper cover _
-

12
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Then the component name will appear under the “Component” category.

Yaterd

e [sow |

Upper cover v = i

Then enter the next component and click “Save”.

—Select the Companent ani ¥
Bottom cover _

The next component name will appear under the category of “Component”

and then click to choose it.

Upper cover ¥

T

Save

| St - |
| Upper cover |

Method 2

Import an excel file (xls format) directly for a large number of
components. Click “Choose File” to import an excel file and click

“Import” as below.

Download Excel Sample

o WY

Example of an excel file is shown below.
13
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B8 | #A EEEE A 3

= % ET
iy
Janes (B 7 O-|H-[O-4
sus 5 5

[ Gll e P
A B

Upper cover

Bottom cover

Screen printing glass plate

LCD panel

Display stand

FEEE ~12
L3

O N W N e

After importing the excel file, the list of components will appear under

“Component” category.

Upper cover v

| Bottom cover |
| Screen printing glass plate ‘

T

Save
B

LCD panel
| Displav stand

5.1.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database.

- o
; == %

After clicking “Search”, the interface of the GHG emissions database will

appear as shown below.

14
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GHG emission datab:
b Method 2
Keyword search Sewch | Cloat Saorc (keyword search)

Method 1 & 2 (use
embedded GHG
o emissions
database)

Self Dafine

Name

Unit

Method 3 (self-
define)

Carben footprint emission factor (kg CO2-
L

Subent

There are 3 methods to select the emission factor of the components.

Method 1

Select the material emission factor in the embedded GHG emissions
database according to its stage and category.

Example: High impact polystyrene (HIPS)

1. Point the cursor and select “Material stage”

2. Select “Plastic-related products”, as HIPS belongs to this category
3. Select “Plastic polymers”, as HIPS belongs to this sub-category

4. You can then find “polystyrene, high impact, HIPS, at plant [RER]” in
the GHG emissions database under the “Ecoinvent 2.2” database

15
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Plastic mensaers

1
Gther sthetic Tern
ctr ~
~— Plastie feotwess
.
rprren

5. After clicking the “polystyrene, high impact, HIPS, at plant [RER]” in
the interface of GHG emissions database, it will appear under the

“Material” category in the interface of “raw material stage”.

i et
Sa— —
Upper cover polystyrene nigh impact HIPS at piant [RI kg Save |

Method 2 (keyword search)

It is a faster method to find the materials in the GHG database and is
suitable for users who may not know which category the material belongs

to.

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the material you choose. Below “HIPS” is an example.

16
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e GHG emission database
Keyword search | HP°5 Search | Clear Search
Haterial stage | Planic- related | Plastic polymezs polystyrene, high impact, HIPS, at plant
products RER) Bt 22
Nuwfactuzing stage Plastics

Yood snd paper-

Transportation s1age  related materials \e

Tse rtage

End of life stage

After clicking the “polystyrene, high impact, HIPS, at plant [RER]” in the
interface of GHG emissions database, it will appear under the “Material”

category in the interface of the “raw material stage”.

Component Material
St Save
Upper cover polystyrene high impact HIPS at plant [RE =~ kg e

Method 3 (self-define)

Enter the emission factors for the materials that are not included in the
GHG database.

Example: Black pigments from ABC company

Enter its name, unit and carbon footprint emission factor as below if you
can find its emission factor from other databases. An example is shown
on the next page. Click “Submit” after entering the information.

Salf Detine
Name black pigments (ABC compary)

unit L]

Carbon footprint emission factor (kg CO2-
el

TN

12
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5. Electronic scale

After clicking “Submit”, it will appear under the “Material” category, just

like the example below.

5.1.3 Enter the quantity used in the component
Enter the quantity used in the component, just like the example below

and then click “Save”.

5.1.4 Proceed to the “manufacturing stage”

After repeating the procedures in 5.1.1 to 5.1.3 to add new components
and entering all the information of the components (component name,
material emission factor, quantity and unit) in the raw material stage, just
like the example below, click “Next” to proceed to the manufacturing

stage. The example below only shows part of the components.

L= ' \
Raw Material Stage ’ i

ST R TN T e
Dper che v 1 g 2

Pevtrens, Ngh Ipact 1S, 28 prant s IR Sa
Delete

i plant j SR | 45 ’ Save
Celete

t plant [RER, Saach ., Sace

) : _Dsiste

v LCD madule. af plant [GL Saach . Sae
Delste
s Seaet - _Sae_
Detate

=N

5. Electronic scale

Remarks:

1. All components and product packaging materials should be included in
the actual situation.

2. All packaging of both components and product packaging materials
should be included in the actual situation.

3. All transportations of both components and product packaging
materials should be included in the actual situation.

4. Assumptions should be stated clearly in the actual situation.

5. If the direct emission factors of the component and the packaging
material cannot be found in the embedded GHG emissions database,
please try to find out the emission factors of its corresponding raw
material and manufacturing process from raw material to the component.
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5. Electronic scale

5.2 Manufacturing stage

The interface of “manufacturing stage” is shown below.

Section for choosing “Name

of the process”, searching
“Process” emission factor
and entering “Quantity”

Section for entering
“Assumption”
‘ '
i Section for entering
“Name of the process”
o
e i Section for entering a list of
e “Name of the process” from Excel

5.2.1 Input the name of process
Similar to the “raw material stage”, there are two methods to input the

name of the process.

Method 1
A user can enter each of the names of the process one by one and then

click “Save”.

--Select the Name of the proc +

put the Name of the process here F

20

Method 2

5. Electronic scale

Import an excel file (xIs format) directly for large number of processes.

Click “Choose File” to import an excel file and click “Import” as below.

Component XLS File: \ Choose File 'example.xls
Download Excel Sample

[ import |

5.2.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database.

T o
. \ Saw

After clicking “Search”, the interface of GHG emissions database will

appear as shown below.

GHG emission database

Keyword search Semch | Couar Seaish

Unit

Carbon footprint emission factor (kg COZ-
o

Sctest

21

Method 2
(keyword search)

Method 1 & 2 (use
embedded GHG
emissions
database)

Method 3 (self-

define)




5. Electronic scale

Similar to the “raw material stage”, there are 3 methods to select the

emission factor of the process.
Method 1

Select the emission factor of the process according to its stage and
category.

GHG emission database
Keyword search " Search :CIear Search

Point the curs cr2s and click search for specific data.

| Material stage
L (@xcluding furniture |

X end equipment)
Transportation stege Jumber and wood

!J'n stage Chemical reaction
End of life stage Combustion

|Fron textile

s t0 select data, or che:

Method 2 (keyword search)

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the name of the process you have chosen.

° GHG emission database

Keyword searchil  Electricity Search 1«‘Chaar Sear

Point the cursor on stages to select data, or check stage bores and ciick search for specific data \e

Waterial stage i
| Transportation stage | ;
Use stege e

End of life stage

22
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Method 3 (self-define)

Enter the emission factor for the process name that is not included in the
GHG database.

Enter its name, unit and carbon footprint emission factor as below if you
can find its emission factor from other databases.

Se¥Qetne

Name

st

Carbon footprnt emission tactor (kg CO2.
“

Sudmat

5.2.3 Enter the quantity used in the process
Enter the quantity used in the process per electronic scale, as below, and

then click “Save”.

Process

Name of process

Electricity consumption frar v Electricity consumption from NDRC

;

5.2.4 Proceed to the “distribution stage”

A user can click “Next” to proceed to the distribution stage after finishing
the data entry in the manufacturing stage

23



5. Electronic scale

Remarks:

1. Electricity consumption per unit of electronic scale should be included
in this stage.

2. All consumables, packaging of consumables and transportation of
consumables per unit of electronic scale should be included in this stage.
3. All waste management per unit of electronic scale, e.g. solid waste and
wastewater from manufacturing processes should be included in this
stage.

4. Assumptions should be stated clearly in the actual situation.

5. If the direct emission factors of the consumable and the packaging
material of consumable cannot be found in the embedded GHG emissions
database, please try to find out the emission factors of its corresponding
raw material and manufacturing process from raw material to the
component.

5.3 Distribution stage

The interface of “distribution stage” is shown below.

Section for choosing “Route”,
searching “Transportation”

emission factor and entering
“Quantity”

Section for entering
“Assumption”
. Section for entering
“Route”
e
v w | Clupwn i o e b
o e Section for entering a list of
“Route” from Excel

24
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5.3.1 Input the name of route
Similar to the previous “manufacturing stage”, there are two methods to

input the name of the route.

Method 1
A user can enter each of the names of the route one by one and then click

“Save”.

—Selectthe Route anded v

e

Method 2

Import an excel file (xIs format) directly for a large number of routes.

Click “Choose File” to import an excel file and click “Import” as below.

Component XLS File:| Choose Filej example.xls

Download Excel Sample \

m\

5.3.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database and select the

transportation activities.

25



5. Electronic scale

Save

R T O T

After clicking “Search”, the interface of the GHG emissions database will

appear as shown below.

‘ GHG emission database Method 2
. | o S (keyword search)
e Method 1 & 2 (use
e e embedded GHG
i emissions
database)
M Method 3 (self-
:::nn footprint emission factor (kg CO2- d efl ne )

Similar to “manufacturing stage”, there are 3 methods to select the

emission factor of route.
Method 1

Select the emission factor of the transportation activity from embedded
GHG emissions database according to its stage and category.

Material stage |

| Nenufacturing stage

|Use stege General

|End of life stage  Marine

RER] Foment22
Transport, lomy 16-32t, EURO4
[RER] Fcaiment22

| Transport, lory 16-32t, EUROS

|Train Passenger

Transpertation tools

Self Define

26
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Method 2 (keyword search)

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the transportation activity you choose.

o GHG emission database

Keyword search | f(orry 16-32t | search ;Clg,arSearm

Point the cursor on stages to select data, or check stage boxes and click search for specific data.

| Use stege

|End of Life stage

Train B Lot o SO (25O, lorry 16-321, EURO4
Transportation tools SRS 3

Self Define Transport, lorry 16-32t, EUROS

Method 3 (self-define)

Enter the emission factor for a transportation activity that is not included
in the GHG database.

Enter its name, unit and carbon footprint emission factor, as below, if you
can find its emission factor from other databases.

Sett Define
o el It 1ty chabis ks avattalil

Hame

Unif

Carbon footprint emission factor (kg CO2.
€

——
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5. Electronic scale 5. Electronic scale

5.3.3 Enter the quantity used in the transportation activity » Remarks:

nter the quantity used in the transportation activity per unit of electronic 1. Distances for ottes can be obtained from Google Map.

scale, as below, and then click “Save”.
2. Assumptions should be stated clearly in the actual situation.

\ 5.4 Use stage

Please note that the formula of tkm calculation is as follows: . .
The interface of the “use stage” is shown below.

Distance of transportation activity (km) x Weight of finished product
(g) /1,000,000 = tkm

Section for choosing “Use/
Maintenance”, searching

For example, distance of route 1 = 100 km

“Energy/ material used” emission
factor and entering “Quantity”

Weight of finished product = 3,500 g

U sEREER

Then the quantity used in the transportation activity of route 1 = ! Section for entering
100 (km) x 3,500 (g)/ 1,000,000 = 0.35 tkm 1 j “Assumption”

1 Section for entering
‘ “Use/ Maintenance”

A user can click “Next” to proceed to the “use stage” after finishing the —
data entry in the distribution stage. Only part of all the routes is shown in | v

“Use/ Maintenance” from Excel
below example. :

5.3.4 Proceed to the “use stage”

5.4.1 Input the name of “use/maintenance”

Similar to the previous “distribution stage”, there are two methods to

input the name of “use/maintenance”.

“—m

Factory o Yan v Transport lomry 75150 EURCA [RER] SR g soe | ] Methodl
— \ A user can enter each of the names of “use/maintenance” one by one and

then click “Save”.
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5. Electronic scale

—Select the Use/Maintenac v

Save Clear all

Method 2

Import an excel file (xIs format) directly for a large number of
use/maintenance activities. Click “Choose File” to import an excel file

and click “Import™ as below.

Component XLS File: | Choose File }example.xls
Download Excel Sample \

m\

5.4.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database.

RS AN pace iy “
= o

T

After clicking “Search”, the interface of the GHG emissions database will

appear as shown on the next page.

30
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GHG emission database
Method 2
Keyword search Sewrch L Seatch
) o ) ) (keyword search)

B Method 1 & 2 (use
et T, embedded GHG
b emissions

database)

It of Uit stage

—
o ‘ = Method 3 (self-
. define)

Carbon footprint emizsion factor (kg CO2-
©

e

Similar to the “distribution stage”, there are 3 methods to select the

emission factor of the energy/ material used.

Method 1

Select the emission factor of the energy/ material used according to its
stage and category.

Materisl stage

Manufacturing stage

Trensportation st

|Blectricity

Finland JEMAT /‘

France JEMAI

Gabon JEMAD

End of life stage Energy consumption

Gearnia JFMAT

Method 2 (keyword search)

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the energy/ material you choose.
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5. Electronic scale

0 GHG emission database

Keyword searchl  rance Search | Cieyr Sagecy

Materiel stage
Manufecturing stage |
' Transportation stage

End of life stage

Method 3 (self-define)

Enter the emission factor for the energy/ material used that is not
included in the GHG database. -

Enter its name, unit and carbon footprint emission factor as below if you
can find its emission factor from other databases.

&t Detne

Hame

Uit

Larbon toatprint enussion factor (kg LUZ
e

Sutirst

5.4.3 Enter the quantity used in the energy/ material used
Enter the quantity used in the energy/ material used per unit of electronic

scale, as below, and then click “Save”.

I T I
. E Saw
\

5.4.4 Proceed to the “end-of-life stage”

A user can click “Next” to proceed to the “end-of-life stage” after
finishing the data entry in the distribution stage.

32
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u: Sfage \
g
Remarks:

1. All components and activities of use/maintenance should be included
in the actual situation.

2. Assumptions should be stated clearly in the actual situation.

3. If the direct emission factors of the component of use/maintenance
cannot be found in the embedded GHG emissions database, please try to
find out the emission factors of its corresponding raw material and
manufacturing process from raw material to the component.

5.5 End-of-life stage

The interface of the “end-of-life stage™ is shown below.

Section for choosing “Activity”,

searching “Activity” emission
factor and entering “Quantity”

LLLLLLL Section for entering
3 “Assumption”
i . .
— Section for entering
; “Activity”

- Section for entering a list of
e “Activity” from Excel
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5.5.1 Input the name of activity
Similar to the previous “use stage”, there are two methods to input the

name of the “activity”.

Method 1
A user can enter each of the names of “activity” one by one and then click

“Save”.

——-Select the Activity and edilt v

Method 2

Import an excel file (xIs format) directly for a large number of activities.

Click “Choose File” to import an excel file and click “Import” as below.

Component XLS File: | Choose File_j example.xls

Download Excel le \

R

5.5.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database.

RESCY ane
- —_ Save

[ waex o Hext ] \
34
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After clicking “Search”, the interface of the GHG emissions database will

appear as shown on the next page.

GHG emission database

p— Sowch | Ciar Seatcn Method 2
i — (keyword search)

Method 1 & 2 (use
embedded GHG
emissions

database)

Method 3 (self-
define)

unit

Carbon footprint emission factar (kg CO2-
.

Sutme

Similar to the “use stage”, there are 3 methods to select the emission

factor of the “activity”.

Method 1

Select the emission factor of the “activity” according to its stage and

category.

Batariad vinge

Seafviwing stage

Trancpertation viagy

Urw ttage

Others
Conalraction saste

reryeling

Tarte disperad
Beetronle po
reeyeiing
3 Corava recytle Kores i)
el Doy oy FODOND ey Ko T
reayeling Cencrets racycls Komes LT
Rame Camanting Industs
manually, at olaet CH ¢
Unit -
= g Industy
(arbon tootprel emission Tagtor [kg £ 07 By, 2t Ok e,
LU 22
Dopowl industral devices 10 WELE
Suomit weatment [CH) Fomvent 27



5. Electronic scale

Method 2 (keyword search)

1

(1) Enter a keyword in the search engine and (2) click “Search”. All

related items will be shown when you click on different stages.

(3) Click the “activity” you choose.

o GHG emission database e
Keyword search WEEE ﬁSea:c& Clear Search
Pointthe cursor on stages to selact data, or check stage boxes and click search for specific data

Materisl stage
Menufacturing stage |
Transportation stage

Use stage

D ot it sage aycline [T

recycling

Method 3 (self-define)

Enter the emission factor for an “activity” that is not included in the GHG

database.

Enter its name, unit and carbon footprint emission factor as below if you

can find its emission factor from other databases.

Self Define
Epleriie armicciop faciorif notter oyl doto ic —oilohle

Name

Unit

Carbon footprint emission factor (kg CO2-
e)

- n
Supmit
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5.5.3 Enter the quantity used in the activity
Enter the quantity used in the “activity” per unit of electronic scale, just

like next page, and then click “Save”.

Activity

WEEE to recycling faclory ¥ Transport lorry 16-32t EUROA [RER

5.5.4 Proceed to the next stage
A user can click “Next” to proceed to the next stage after finishing the

data entry in the end-of-life stage.

r )
WEEE recyching factary 101 ¥ Transpost fory 16-32t EURCA [RER 0.253 m Sove

—

Remarks:

1. All components and activities of end-of-life stage should be included in
the actual situation.

2. Assumptions should be stated clearly in the actual situation.

3. If the direct emission factor of the component of disposal/recycling
stage cannot be found in the embedded GHG emissions database, please
try to find out the emission factors of its corresponding raw material and
manufacturing process from raw material to the component.
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5. Electronic scale

5.6 Life cycle based result
After clicking “next” on the previous page, a page of “Life cycle based result”

page will appear. An example is shown below.

Life cycle based result .
Part (a) Life

Total carson
GHG  Material Hanufacturing Transportaion | _ .. Endofife footprint cycle based
emissions  stage stage stage stage kg CO2-8q. result
Munctional unit)
kg CO2-eq. 41783 21417 0.0057 07200 0.0655 T4
Ratio(%) 587566% 30.1178% 0.0804% 10.1249% 09204% 100%
| < Bect ] > Noxt ]
Company name Electronic Scale Co. Ltd Part (b) Basic
Product name Electronic scale company and
Product Electronic scale product

description

Functional unit One unit of electronic scale with primary and secondary packagings information

Reference flow One unit of electronic scale

The most significant
stage in GHG emissions

Part (c) Bar chart
showing the
carbon footprint
in each stage

kg
O N W b

 eooneor Ll For printing out PDF

RMS: Raw material stage

MS:  Manufacturing stage
TS:  Transportation stage
USE: Use stage

EOL: End-of-ife stage

In part (a), the GHG emissions and their corresponding ratios in each stage

will be shown. The total carbon footprint of this product will also be shown.

In part (b), the basic information including company name, product name,
product description, functional unit and reference flow that were entered at the

beginning will be shown.

38
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In part (c), a bar chart showing the carbon footprint in each stage will be
shown. The bar chart can show which stage is the most significant life cycle
stage in the GHG emissions. In this case, the “raw material stage” has
contributed the highest amount of GHG emissions in the whole life cycle. As a
result, G-BOM analyzer users can recognize the most significant life cycle
stage in GHG emissions of their product and the GHG emissions in other
stages, especially focus on the most significant life cycle stage to adopt

suitable improvements in reducing their product carbon footprint.

In this stage of the life cycle based result, a user can print out the result of this
stage in PDF format by clicking “Print out PDF”. The assumptions written in
each stage of the G-BOM analyzer will also be printed on the resulting page.

A user can proceed to the next page by clicking “next”.
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5.7 Components and activities based result
After clicking “next” on the previous page, a “Components and activities

based result” page will appear. An example is shown below.

Components and activities based result

Material |Manutactuting| Transportation] Use | End of lite
Screen printing glass plate 15778 0 ] 0
1 ( 0

LCO panel
Bottom cover

2219%

¢ 2178

Upper cover

Tispiy stwnd
I Electricity consumption 0 21397
fom MDRE

The most significant activity
2 e in GHG emissions

0
0
0
0
0
0

Ethanol o 0002
Factory to Yantian port o e 0.0057
AAA battery 0 0 0

WEEE recycling faciory to
plastic factory

WEEE to recycliing factory 0 0 0 0

Company name  Electronic Scale Co. Ltd

Productname  Electronic scale

Product
description

Functional unit  One unit of electronic scale with primary and secondary packagings

Electronic scale

Reference flow  One unit of electronic scale

[ Posouror | For printing out PDF

On this page, the GHG emission and ratio of carbon footprint for each
component and each activity will be shown in the corresponding stage
accordingly. This table can show which component/component in which stage
is the most significant component in GHG emissions. In this case, the
electricity consumption in the “manufacturing stage” has contributed the
highest amount of GHG emissions in the whole life cycle. As a result, G-BOM
analyzer users can recognize the most significant component/activity in GHG
emissions of their product and focus here on adopting suitable improvement in

reducing their product carbon footprint.

A user can print out the result of this stage in PDF format by clicking “Print
out PDF”. The assumptions written in each stage of the G-BOM analyzer will
also be printed in the resulting page.
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6. Induction cooker

6.1 Raw material stage

The interface of the “raw material stage” is shown below.

W e
Raw Material Stage s
“Component name”, searching

- S LT Material” emission factor and

— entering “Quantity”

Section for choosing

Bl =REER

Section for entering
“Assumption”

w— Section for entering
“Component name”
Section for entering a list of
= “Component name” from Excel

6.1.1 Input the name of component

There are two methods to input the item names.

Method 1

A user can enter the name of each component one by one. Input the
component name in the box “Input the Component here” and then click
“Save”. For the example below, “aluminium plate” is input as the

“Component name”.
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6. Induction cooker

Then the component name will appear under the “Component” category.

o

Alsmuinium plate v

Then enter the next component and click “Save”.

- Seiact the Camponant and ¢

Heat sink <S—

oz

The next component name will appear under the category of

“Component”, then click to choose it.

Aluminium plate v

Aluminium plate

Heat sink

Method 2

Import an excel file (xIs format) directly for a large number of
components. Click “Choose File” to import an excel file and click

“Import” as below.

Component XLS File: | Choose File jexample.xls
Download Excel Sample ~

[ import Loy

Example of an excel file is shown on the next page.
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%

= an arER 2 4 } L3 e »a
Bl e rray e RS S
L29%
Br awex BRI UG- N-A EEBRE D
cuw 3 vy g rase
T
A 8 c

1 Aluminium plate

2 Heat sink

3 Solder

4 Integrated circuit

5 Ring core chokecoil inductor

After importing the excel file, a list of components will appear under

“Component” category.

[ Comonen | erer vy | o
s

(o =
Aluminium plate ¥ Search ave |
Heat sink <8ect | > Nout |

Solaer

Integrated circuit Q)
| Ring core chokecoil inductor =
I

6.1.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database and select the

materials of the components.

o T

After clicking “Search”, the interface of the GHG emissions database will

appear as shown below.
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6. Induction cooker

GHG emission database

Method 2
(keyword search)

Keyword search

Method 1 & 2 (use
embedded GHG
emissions database)

tame Method 3 (self-

Unit

define)

Carbon footprint emission factor (kg CO2-
e

.....

There are 3 methods to select the emission factor of the component.
Method 1
Select the material according to its stage and category.

Example: integrated circuit

1. Point the cursor and select “Material stage”

2. Select “Electronic and electrical related products” as an integrated
circuit belongs to this category

3. Select “Electronic components” as an integrated circuit belongs to this
sub-category

4. You can then find “integrated circuit, IC, logic type, at plant [GLO]” in

the GHG emissions database under “Ecoinvent 2.2” database

Baterssl stags Agriculture and

livestock-related

acturing stage | products
Tensportation stage Chemicals and

related products

Use stege WL EcoimventZs

End of life stage

ergy-related

products afted circuit, IC, memory type, at

*IGI O Ermimant 79

6. Induction cooker

5. After clicking on the material, it will appear under the “Material”
category.

Method 2

It is a faster method to find the materials in the GHG database and is
suitable for those who may not know which category the material belongs
to.

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click
the material you choose. An example is shown below.

o GHG emission database

Transper tation stage
Use stage

Pud af Vifa sbare

After clicking on the material, it will appear under the “Material”
category.

integrated circult 1T, logic type. at plant jt kg | Save |

Iintegrated circuit

Method 3

Enter the emission factor for materials not included in the GHG database.
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6. Induction cooker

Example: thermal fuse

Enter its name, unit and carbon footprint emission factor as below if |
you can find its emission factor from other databases. An example is
shown below. Click “Submit” after entering the information.

Carbon footprnt etwssion factor (kg CO2
) %

Sunew <—

After clicking “Submit”, it will appear under the “Material” category, just
like example below. )

Searer X

Component Material

Therma! fuse Thermal fuse L Save |

6.1.3 Enter the quantity used in the component

Enter the quantity used in the component just like the example below and
then click “Save”.

-

Thermal fuse v Thermal fuse

6.1.4 Proceed to the “manufacturing stage”

After repeating the procedures in 6.1.1 to 6.1.3 to add new components
and entering all the information of the components (component name,
material, quantity and unit) in the raw material stage, just like example on
next page as part of the raw material list, click “Next” to proceed to the
manufacturing stage.
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P A=
Raw Material Stage

0y

Remarks:

1. All raw materials and product packaging materials should be included
in the actual situation.

2. All packaging of both raw materials and product packaging materials
should be included in the actual situation.

3. All transportation of both raw materials and product packaging
materials should be included in the actual situation.

4. Assumption should be stated clearly in the actual situation.

5. If the direct emission factors of the component and the packaging
material cannot be found in the embedded GHG emissions database,
please try to find out the emission factors of its corresponding raw
material and manufacturing process from raw material to the component.
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6.2 Manufacturing stage

The interface of “manufacturing stage” is shown below.

Section for choosing
“Name of the process”,
searching “Process”

emission factor and

- entering “Quantity”
dusREEsR
Section for entering
] “Assumption”
|
X
Section for entering
“Name of the process”
=
— Section for entering a list of
e i ) “Name of the process” from Excel

6.2.1 Input the name of process
Similar to the “raw material stage”, there are two methods to input the

name of the process.

Method 1
A user can enter each of the names of the process one by one and then

click “Save”.

--—-Select the Name of the proc
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Method 2

Import an excel file (xls format) directly for a large number of processes.

Click “Choose File” to import an excel file and click “Import” as below.

Component XLS File: | Choose File | example.xis

Download Excel Sample ~

.

6.2.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database.
et B
.l \
| <5ece | » N |

After clicking “Search”, the interface of the GHG emissions database will

appear as shown below.

Method 2
(keyword search)

GHG emission database

Keyword search

Method 1 & 2 (use
embedded GHG
emissions database)

- Method 3 (self-

Unit

define)

Carbion footprint smission factor (kg CO2-
€
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6. Induction cooker

Similar to the “raw material stage”, there are 3 methods to use the GHG

emissions database in order to select the emission factor of the process.

Method 1

Select the emission factor of the process according to its stage and
category.

Materisl stage
e (Excluding furniture
and equi

< equipment)
Transportation stage lumber and wood

",“, sh:ﬁ Chemicel reaction

End of life stage Combustion

From textile

Method 2

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the name of the process you choose.

0 GHG emission database

Keyword searchl  Electricity

Search | Clear Search

Material stage

|
umtactaring stees | Blectricity ____Jothers _______ Publc slectricty JEMAI _ -
j Trensportation stage

| Use stage | e

End of life stage |

Paoint the cursor on stages to select data, or check stage bos2s and dlick: search for spacific data

Method 3

Enter the emission factor for a process name that is not included in the
GHG database.
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Enter its name, unit and carbon footprint emission factor as below if you
can find its emission factor from other databases.

S&ll Defne

Hame

()

Larben footprnt emission factor (kg LOZ
@l

Sutimat

6.2.3 Enter the quantity used in the process
| Enter the quantity used in the process per induction cooker, just like

| below, and then click “Save”.

|
|

[' Electricity consumption fror v Electricity consumption from NDRC

6.2.4 Proceed to the “distribution stage”

! A user can click “Next” to proceed to the distribution stage after finishing
the data entry in the manufacturing stage

Remarks:

1. Electricity consumption per unit of induction cooker should be
included in this stage.
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2. All consumables, packaging of consumables and transportation of
consumables per unit of induction cooker should be included in this stage.

3. All waste management per unit of induction cooker, e.g. transportation
of waste metal cutoffs and waste plastic materials should be included in
this stage.

4. Assumptions should be stated clearly in the actual situation.

5. If the direct emission factors of the consumable and the packaging
material of consumable cannot be found in the embedded GHG emissions
database, please try to find out the emission factors of its corresponding
raw material and manufacturing process from raw material to the
component.

6.3 Distribution stage

The interface of the “distribution stage” is shown below.

Section for choosing
“Route”, searching
“Transportation”

emission factor and

antarinag “Niantitvy”

Section for entering
“Assumption”

' ’ Section for entering
“Route”
wrm

Section for entering a list of
“Route” from Excel
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Please note that this stage is for reference only because there is a huge
variation in users’ usage patterns for induction cookers in terms of different
temperature selection and cooking methods, and in geographical differences
regarding electricity production in different regions. Therefore, the system
boundary of this case is confined to the “Cradle to Gate” product life cycle
stages. The distribution stage is for reference only. The overall product carbon

footprint excludes the carbon footprint generated in the distribution stage.

6.3.1 Input the name of route
Similar to the previous “manufacturing stage”, there are two methods to

input the name of the route.

Method 1
A user can enter each of the names of the route one by one and then click

“Save”.

—Selectthe Route anded ¥

B

Method 2

Import an excel file (xIs format) directly for a large number of routes.
Click “Choose File” to import an excel file and click “Import” as shown

on next page.

53



6. Induction cooker

Component XLS File:| Choose VFiilg“‘example.xls

Download Excel Sample

 lpsrt Y
6.3.2 Use the GHG emissions database/ Enter carbon footprint
emission factor

Click 'Search' to enter the GHG emissions database and select the

transportation activities.

After clicking “Search”, the interface of the GHG emissions database will

appear as shown below.

GHG emission database Method 2
Kejsoord sonreh T e (keyword search)

Method 1 & 2 (use
embedded GHG

1o o 1412 31 emissions
database)

Name

Method 3 (self-
define)

unit

Carbon tootprint emission factar (kg COZ-
L

Similar to the “manufacturing stage”, there are 3 methods to select the

emission factor of route.

54

6. Induction cooker

Method 1

Select the emission factor of the transportation activity according to its
stage and category.

GHG emission database

Keywedd aoarch SeMch  Liad Search)

\ In.r.-lnu-/

) Banal acto g Bee
Foraasbrtstbon one |
transpertation staee JU0

e atuge

Method 2

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the transportation activity you choose.

0 GHG emission database

Keywoni search iy 1632 Search | Ciear Search

End o Life stage  Warine

\ CE R T -
\ r R

Trun

) Method 3

Enter the emission factor for a transportation activity that is not included
in the GHG database.



6. Induction cooker

Enter the name, unit and carbon footprint emission factor as below if you
can find its emission factor from other databases.

Self Define

Name

Unit

Carbon footprint emission factor (kg CO2-
e)

Submit

6.3.3 Enter the quantity used in the transportation activity
Enter the quantity used in the transportation activity per unit of induction

cooker, just like below, then click “Save”.

Please note that the formula of tkm calculation is as follows:

Distance of transportation activity (km) x Weight of finished product
(g) /1,000,000 = tkm

For example, distance of route 1 = 100 km
Weight of finished product = 3,000 g

Then the quantity used in the transportation activity of route 1 =
100 (km) x 3,000 (g)/ 1,000,000 = 0.3 tkm

6.3.4 Proceed to the “use stage”

A user can click “Next” to proceed to the “use stage” after finishing the
data entry in the distribution stage.
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Remarks:
1. Distances of routes can be obtained from Google Map.

2. Assumptions should be stated clearly in the actual situation.

6.4 Use stage

Please note that “use stage” is not included in the induction cooker case
because the system boundary of this case is confined to the “Cradle to Gate”
product life cycle stages. The reasons are described in the previous section 6.3.
The overall product carbon footprint excludes the carbon footprint generated
in the use stage. Therefore, simply leave this stage blank and click “Next” to

proceed to the end-of-life stage as below.

6.5 End-of-life stage

Similar to the reasons in the “use stage”, please note that the “end-of-life”
stage is also not included in this case because the system boundary of this case
is confined to the “Cradle to Gate” product life cycle stages. Therefore, simply

leave this stage blank and click “Next” to proceed to the next page as below.
57



6. Induction cooker

6.6 Life cycle based result
After clicking “next” on the previous page, a “Life cycle based result” page

will appear. An example is given below.

Life cycle based result

Total carson footprint

GHG  Iaterial Manufacturing T ftation Use  End oflife :
9 P {kg CO2-8q. Part (a) Life
emissions  stage stage stage stage  stage functional unity (2)
kg CO2-eq. ©6004 12174 0.0077  0.0000 0.0000 98 ggete passy
Ratio%) 875311%  123906% 0.0784% 0% 0% 100% result

Company name Induction cooker Co. Ltd

Product name Induction cooker Part (b) Basic

dpggg[rlii)ttion Induction cooker company and
Lo ) product
Functional unit Cne unit of induction cocker with primary and secondary packagings p .
information

Reference flow Cne unit of induction cooker

Part (c) Bar chart
showing the

carbon footprint
in each stage

For printing out PDF

RMS: Raw material stage

MS:  Manufacturing stage
T8: Transportation stage

USE: Use stage

EOL: End-of-life stage
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In part (a), the GHG emissions and their corresponding ratios in each stage are
shown. The total carbon footprint of this product is also shown. As the
induction cooker only covers the “Cradle to Gate” stages of the product life
cycle, the “use” stage and the “end-of-life” stage are not calculated from the
total carbon footprint. The carbon footprint in the “transportation” stage is also
for reference only.

In part (b), the basic information, including company name, product name,
product description, functional unit and reference flow that are entered at the
beginning, will be shown.

In part (c), a bar chart showing the carbon footprint in each stage will be
shown. The bar chart can show which stage is the most significant life cycle
stage in regard to GHG emissions. In this case, the “raw material stage” has
contributed the highest amount of GHG emissions in the whole life cycle. As a
result, G-BOM analyzer users can recognize the most significant life cycle
stage in GHG emissions of their product and focus on adopting suitable

improvements so as to reduce their product carbon footprint.

In this stage of the life cycle based result, a user can print out the result of this
stage in PDF format by clicking “Print out PDF”. The assumptions written in

each stage of the G-BOM analyzer will also be printed on the resulting page.

A user can proceed to the next page by clicking “next”.
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6. Induction cooker 7. LCD panel

6.7 Components and activities based result 7. LCD panel

After clicking “next” on the previous page, a “Components and activities
based result” page will appear. An example is shown below. 7.1 Raw material stage

The interface of the “raw material stage” is shown below.

Components and activities based result

The most significant
component in GHG emissions

Integrated circuit 41814

Section for choosing

Ring core chokecoil 2.0208 0 0 a 0 2 e .
—— :b - = ‘Component name”, searching
Heat sink 13392 [ 0 J d 1263% aA .
Aluminium piate 07738 0 0 o o 788% “qmn _ “Material” emission factor and
Solder 0.2852 0 0 0 0 2.9% entering "Quantity”
Electricity 0 12174 0 0 0 12.30 fasess }oren ]
‘consumption
Fnctoryc(o Foshan 0 0 0.0077 ) 0 0.08% U=l EEN
Section for entering
| <5ea | “« P
Company name Induction cooker Co. Ltd ASSUmptIOn
Productname  Induction cocker
descrtion  Induction cooker — Section for entering

Functionalunit  One unit of induction cooker with primary and secondary packagings

“Component name”

Referenceflow  One unit of induction cooker

[ T
oot o | . . Section for entering a list of
In this page, the GHG emission and ratio of carbon footprint for each B CUlpRLRLE e S B
component and each activity will be shown in the corresponding stage 7.1.1 Input the name of component
accordingly. This table can show which component in which stage is the most There are two methods to input the item names.
significant component in GHG emissions. In this case, the integrated circuit in
Method 1

the “raw materials stage” has contributed the highest amount of GHG

emissions in the whole life cycle. As a result, G-BOM analyzer users can A user can enter each component name one by one. Input the eompansTL

recognize the most significant component/activity in GHG emissions of their name in “Input the Component here” box and then click “Save”. For the

product and focus on adopting suitable improvement in reducing their product example below, “ITO glass™ is input as the “Component name”.

carbon footprint.

—--Select the Component ann v

A user can print out the result of this stage in PDF format by clicking “Print 7O glass —
out PDF”. The assumptions written in each stage of the G-BOM analyzer will E}m'

also be printed on the resulting page.
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Then the component name will appear under the “Component” category.

e

Bel [ save |

Component Material

ITO glass v

Then enter the next component and click “Save”.

--Select the Compaonent ani v

Epoxy resin _

The name of the next component will appear under the category of

“Component”, and then click to choose it.

k=t

ITO glass Save
‘TO laSS

—

Method 2

Or import an excel file (xls format) directly for a large number of
components. Click “Choose File” to import an excel file and click

“Import” as below.

Component XLS File: | Choose File example.xls
Download Excel Sample

I —

An example of an excel file is shown on the next page.
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Y xe @A mmem ox me
B e Caln 2 AW
J Lam AN
'L gawex B I G- @ S A-
Ly | . 2
[T o . Y|
A E

1 11O glass

2 Epoxy resin
3 Mixing glue
4

After importing the excel file, the list of components will appear under

the “Component” category.

Material

Component

T

ITO glass

170 giass

l Eon\ resin

7.1.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database and select the

materials of the components

o

=)

(oo T ]

After clicking “Search”, the interface of the GHG emissions database will

appear as shown below.
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7. LCD panel

GHG emission database

Keyword search Sewch | Cluw Se

) Method 2
(keyword search)

Method 1 & 2 (use
embedded GHG
emissions database)

e ' Method 3 (self-

define)

Unit

Carbon footprint emission factor (kg CO2
.l

Sute

There are 3 methods to use the GHG emissions database.
Method 1
Select the material according to its stage and category.

Example: LCD glass

1. Point the cursor and select “Material stage”

2. Select “Electronic and electrical related products” as LCD glass
belongs to this category

3. Select “Electronic components” as LCD glass belongs to this sub-
category

4. You can then find “LCD glass, at plant [RER]” in the GHG

emissions database under the “Ecoinvent 2.2” database
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Mexm stage Agriculture and
livestock-related
acturing stage | products
Transportation stage  Chemicals and related |
e prcducts

Use stage o -
e SRR Elcctroruc and Electroric campenents | LCD glass, at plant [GLO) Ecoinvent 22
Sl of Tfo stage electrical relsted

- products E

Ferey-related products,

onic modules Lea e Korea LCT
Ii@ft emitting diode, LED, at plant
{GLO] Feoinvent 2.2

5. After clicking on the material, it will appear under the “Material”
category.

Food and beverage

Material

b “
i kg sy

ITO glass LCD glass. at piant [GLO]

Method 2 (keyword search)

It is a faster method to find the materials in the GHG database and is
suitable for those who may not know which category the material belongs
to.

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click
the material you choose. “LCD glass” is an example given below.

o GHG emission database

Kayword searen | L0 gus Seach | Clear Search

(it et it e (D gt i R0 etz
electnucal related \

Ronl wtus ag stage odacts

Temaport stion = age 3

Tze rtage

End of life stage

After clicking on the material, it will appear under the “Material”
category.
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7. LCD panel

] R
ECTH T

Method 3 (self-define)

Enter the emission factors for materials that are not included in the GHG
database.

Example: cellulose triacetate membrane

Enter its name, unit and carbon footprint emission factor as below if
you can find its emission factor from other databases. An example is
shown below. Click “Submit” after entering the information.

o s

Name

unr

C7bon 1951prnt entission tactor (kg
cO2-ef

— ]

After clicking “Submit”, it will appear under the “Material” category, just
like the example below.

KD O

7.1.3 Enter the quantity used in the component

Enter the quantity used in the component just like the example below and
then click “Save”.

7. LCD panel

7.1.4 Proceed to the “manufacturing stage”

After repeating the procedures in 7.1.1 to 7.1.3 to add new components
and entering all the information of the components (component name,
material, quantity and unit) in the raw material stage, just like example on
the next page as part of the raw material list, click “Next” to proceed to
the manufacturing stage.

. |k ==
Raw Material

T TR SR T

ITO giass v LCDglass atplantiGLO]  S2areh g gos (= a

Epoxy resin v epoxy resin, liquid, at uia»(‘m&l 459e-05 kg {DS:I:“
Ganreh G2

Mixing glue v Adhesive Search| 5¢.05 kg fé:,ﬁ

Seaich

-

v Adhesie kg LG

Remarks:

1. All raw materials and product packaging materials should be included
in the actual situation.

2. All packaging of both raw materials and product packaging materials
should be included in the actual situation.

3. All transportation of both raw materials and product packaging
materials should be included in the actual situation.

4. Assumption should be stated clearly in the actual situation.

5. If the direct emission factors of the component and the packaging
material cannot be found in the embedded GHG emissions database,
please try to find out the emission factors of its corresponding raw
material and manufacturing process from raw material to the component.
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7.2 Manufacturing stage

The interface of “manufacturing stage” is shown below.

o Mo varing et fen Pitige Bacast
e TRy b —
BRI PSS RN F e

Section for entering
“Name of the process”

Section for entering a list of

Section for choosing “Name
of the process”, searching
“Process” emission factor
and entering “Quantity”

Section for entering
“Assumption”

“Name of the process” from Excel

7.2.1 Input the name of process

Similar to the “raw material stage”, there are two methods to input the

name of the process.

Method 1

A user can enter each of the names of the process one by one and then

click “Save”.

——-Select the Name of the proc »

[seve | cionran
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7. LCD panel

Import an excel file (xIs format) directly for a large number of processes.

Click “Choose File” to import an excel file and click “Import”, as below.

Component XLS File: | Choose File |exa mple.xls

Download Excel Sample ﬁK

7.2.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database.

e [ o
™ Cxo

After clicking “Search”, the interface of GHG emissions database will

appear as shown below.

GHG emission database

Keyword search

Unit

Carbon footprint emission factor (kg CO2
.
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Method 1 & 2 (use
embedded GHG
emissions database)

Method 3 (self-
define)



7. LCD panel

Similar to the “raw material stage”, there are 3 methods to select the

emission factor of the process.
Method 1

Select the emission factor of the process according to its stage and
category.

Materiel stage
Manofactoring stage Cbclud.m( furni ture

and equipment)
Transportation stage  Lunber snd wood

Use stage
End of life stage

Method 2 (keyword search)

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the name of the process you choose.

o GHG emission database

Keyword searchf  Eisctricity Search | Clear Search

Material stage

i ity i :
rrmsporuunn stage
Use st-g

| 3
End of life ug.

Method 3 (self-define)

Enter the emission factor for a process name that is not included in the
GHG database.
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Enter its name, unit and carbon footprint emission factor as below if you
can find its emission factor from other databases.

Self Detng

Nome

Unit

Carbon Footprint emission factor tkg LUZ
e}

Submit

7.2.3 Enter the quantity used in the process
Enter the quantity used in the process per unit of LCD panel, just like
below, then click “Save”.

EMCHTily CONSUMPton YoM ¥  Electres

Sae
Ooeta

7.2.4 Proceed to the “distribution stage”

A user can click “Next” to proceed to the distribution stage after finishing
the data entry in the manufacturing stage.

mm

Electncity consum ¥ Eiectricty cansumption (Chin: 23161 ¢ 14 }Ef-m
Sogwm hydroxge ¥ sodium hyaroude, 509% in H20 S231EH 0 0opas g ]%‘::ﬂ—
Acetone v acetane. liquid, at plant [RER] SBAIEH 3605 Xg m

v acetons hquid. 3t plant [RER] 5—!@ kg ri"'{:

Remarks:

1. Electricity consumption per unit of LCD panel should be included in
this stage.
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2. All consumables, packaging of consumables and transportation of
consumables per unit of LCD panel should be included in this stage.

3. All solid wastes and wastewater emissions in the manufacturing
processes should be included in this stage.

4. Assumptions should be stated clearly in the actual situation.

5. If the direct emission factors of the consumable and the packaging
material of consumable cannot be found in the embedded GHG emissions
database, please try to find out the emission factors of its corresponding
raw material and manufacturing process from raw material to the
component.

7.3 Distribution stage

The interface of the “distribution stage” is shown below.

X ' Muevboisnog ed U [
i ! Ve Vg R Wu Towerary
T A LR LT EXF T el o
i

Distribution Stage
= \ ) Section for choosing “Route”,
searching “Transportation”
emission factor and entering

“Quantity”

Section for entering
“Assumption”
=
-
“Route”
oo ]

Section for entering a list of
“Route” from Excel
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Please note that this stage is for reference only because the LCD module is a
component used in the end product, which covers only the “Cradle to Gate”
stages of the product life cycle. The overall product carbon footprint excludes

the carbon footprint generated in the distribution stage.
7.3.1 Input the name of route

Similar to the previous “manufacturing stage”, there are two methods to

input the name of the route.

Method 1
A user can enter each of the names of the route one by one and then click

“Save”.

—Selectthe Route anded v

Method 2

Import an excel file (xIs format) directly for a large number of routes.
Click “Choose File” to import an excel file and click “Import”, as shown

on the next page.

Component XLS File: | Choose File ’example.xls

Download Excel Sampxle
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7.3.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database and select the

transportation activities.

- Sam

T A T

After clicking “Search”, the interface of the GHG emissions database will

appear as shown below.

GHG emission database

Method 2
(keyword search)

Keyword search

Method 1 & 2 (use
embedded GHG

emissions
database)

Method 3 (self-
define)

Unit

Carbon footprint emission factor (kg COZ-
.

St

Similar to the “manufacturing stage”, there are 3 methods to select the

emission factor of route.
Method 1

Select the emission factor of the transportation activity according to its
stage and category.
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Material stage

Henufacturing stage

Transportation stage f0d
USe stage General
End of life stage  Marine

CETI  icoivr 25 .

/‘“ ] /"}w I <o oy 16321, EuRos
[N (RER) cconent 22
Self Define Port, lormy 16-32t, EUROS

Method 2

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the transportation activity you choose.

0 GHG emission database

TSacan |
Keyword search | (orry 15-221 éearch Clear Search

Pointthe cursor on stages to select data, or check stage boxes and click search for specific data,

Materiel stage
Hamfecturing stege
Y ..
Use stage General
Eod of Life stage  Marine
T < o2y :
Train Passenger ranspor, lomy 16-32t, EURO4 )

Trensportation tools

Transport, lorry 16-32t, EUROS

Self Define

Method 3

Enter the emission factor for a transportation activity that is not included
in the GHG database.

Enter its name, unit and carbon footprint emission factor, as below, if you
can find its emission factor from other databases.
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Self Define

Name

Unit

Carbon footprint emission factor kg CO2-
e)

['susmit |

7.3.3 Enter the quantity used in the transportation activity
Enter the quantity used in the transportation activity per unit of LCD

panel, just like below, and then click “Save”.

Please note that the formula of tkm calculation is as follows:

Distance of transportation activity (km) x Weight of finished product
(2) /1,000,000 = tkm

For example, distance of route 1 = 100 km
Weight of per unit of LCD panel =6.5 g

Then the quantity used in the transportation activity of route 1 =
100 (km) x 6.5 (g)/ 1,000,000 = 0.00065 tkm

7.3.4 Proceed to the “use stage”

A user can click “Next” to proceed to the “use stage” after finishing the
data entry in the distribution stage.
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Remarks:
1. Distances of routes can be obtained from Google Map.

2. Assumptions should be stated clearly in the actual situation.

7.4 Use stage

Please note that “use stage” should not be included in the LCD panel case
because the LCD panel only covers the “Cradle to Gate” stages of the product
life cycle, as the LCD panel is a component used in the end product. Therefore,
simply leave this stage blank and click “Next” to proceed to the next stage, as

below.

7.5 End-of-life stage

Please note that “end-of-life” stage should not be included in LCD module
case because LCD module only covers the “Cradle to Gate” stages of the

product life cycle, as the LCD panel is a component used in the end product.
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Therefore, simply leave this stage blank and click “Next” to proceed to the

next page, as below.

7.6 Life cycle based result
After clicking “next” on the previous page, a “Life cycle based result” page

will appear. An example is given below.

Life cycle based result

End of life Total carcon faotprint

GHG Material  Manufacturing Transportation Use :
ks Sakiy it e Al s g (wcoz-ou:,m Part (a) Life
kg COZ-eq. 00175 0.1296 00008 00000 00000 01 cycle based

Ratio(%) 118218%  876572% 0521% 0% 0% 100% result
RN T

Part (b) Basic
company and
product
information

Company name LCD Co. Ltd

Product name LCD panel

Product
description

Functional unit One unit of LCD panel with primary and secondary packagings

LCD panel

Reference flow One unit of LCD panel

The most significant
stage in GHG emissions

Part (c) Bar chart
showing the
carbon footprint
in each stage

Praonror Bl For printing out PDF

RMS: Raw material stage
MS:  Manufacturing stage
TS: Transportation stage

USE: Use stage

EOL: End-of-life stage
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In part (a), the GHG emissions and their corresponding ratios in each stage
will be shown. The total carbon footprint of this product will also be shown.
As LCD only covers the “Cradle to Gate” stages of the product life cycle, the
“use” stage and the “end-of-life” stage are not calculated in the total carbon
footprint. The carbon footprint in the “transportation” stage is also for

reference only.

In part (b), the basic information including company name, product name,
product description, functional unit and reference flow that are entered at the

beginning will be shown.

In part (c), a bar chart showing the carbon footprint in each stage will be
shown. The bar chart can show which stage is the most significant life cycle
stage in GHG emissions. In this case, the “raw material stage” has contributed
the highest amount of GHG emissions in the whole life cycle. As a result, the
G-BOM analyzer users can recognize the most significant life cycle stage in
GHG emissions of their product and focus on adopting suitable improvements

in reducing their product carbon footprint.

In this stage of the life cycle based result, a user can print out the result of this
stage in PDF format by clicking “Print out PDF”. The assumptions written in
each stage of the G-BOM analyzer will also be printed in the resulting page.

A user can proceed to the next page by clicking “next”.
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7.7 Components and activities based result
After clicking “next” on the previous page, a “Components and activities

based result” page will appear. An example is shown below.

Components and activities based result

ITO glass 00174 0 0 0 0 11.8%
Epoxy resin 0 0 0 0 a 0.02%
Mixing glue 0 0 0 0 0 0% The most significant
(Slectricity 0 01291 0 0 0 8736% I activity in GHG

Sodium hydroxide a 0.0004 0 0 0 0.25% emiSSionS
Acetone 0 0.0001 0 0 0 0.05%
Factory to Kwun
Tong

0 0 0.0008 o 0 0.52%

Company name LCD Co. Ltd

Productname  LCD panel

Product
description

Functional unit ~ One unit of LCD panel with primary and secondary packagings

Reference flow  One unit of LCD panel
Prmsaroe & FOT printing out PDF

In this page, the GHG emission and ratio of carbon footprint for each

LCD panel

component and each activity will be shown at the corresponding stage
accordingly. This table can show which component/ activity in which stage is
the most significant component in GHG emissions. In this case, the electricity
consumption in the “manufacturing stage” has contributed the highest amount
of GHG emissions in the whole life cycle. As a result, G-BOM analyzer users
can recognize the most significant component/activity in GHG emissions of
their product and focus on adopting suitable improvements in reducing their

product carbon footprint.

A user can print out the results of this stage in PDF format by clicking “Print
out PDF”. The assumptions in each stage of the G-BOM analyzer will also be

printed on the resulting page.
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8. Printed Circuit Board

8.1 Raw material stage

The interface of the “raw material stage” is shown below.

e
Raw Material Stage
Pyt

Section for choosing
“Component name”, searching

“Material” emission factor and

T S T T - LI i
. - = entering “Quantity
e
=R EER

Section for entering
“Assumption”

_— Section for entering
“Component name”
e Section for entering a list of
= “Component name” from Excel

8.1.1 Input the name of component

There are two methods to input the item names.

Method 1

A user can enter each component name one by one. Input the component
name in the “Input the Component here” box and then click “Save”. For
the example below, “Laminate — woven glass” is input as the

“Component name”.

—Select the Component an ¥
Laminate - woven glass <

E —
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The component name will then appear under the “Component” category.

[ e | BT RO
aminate - woven gss . Sexcy

Then enter the next component and click “Save”.

Select the Compansnt ani v

Laminate - epoxy resin ==

The next component name will appear under the category of

“Component”, and then click to choose it.

Method 2

Import an excel file (xIs format) directly for a large number of
components. Click “Choose File” to import an excel file and click

“Import” as below.

Component XLS File: [ Choose File ‘exampie.xls
Download Excel Sample

[ import B

Example of an excel file is shown on the next page.
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t\aj e LB e = ne -

anT

Calion RETIN (G
i s
BX sawme B I UL A EEEW
cuw 3 = .
L& -G Ao Laminate - woven gl _
A B

Laminate - epoxy resin
L

1
2
3 Laminate - copper foil
4

After importing the excel file, a list of components will appear under

“Component” category.

capegnett il il “
Laminate - woven glass 57 |
| Laminate - wovengiass |
| Laminate - epoxy resin
Laminate tog[,Lr foll < aack

8.1.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database and select the

materials of the components

—F“

» Noll

After clicking “Search”, the interface of the GHG emissions database will

appear as shown below.
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GHG emission database Method 2
(keyword search)

Keyword search Seweh | Clost Senrsh

Method 1 & 2 (use
embedded GHG
emissions database)

Saff Define

- Method 3 (self-
Unit .
Carbon footprint emission factor (kg CO2- defi ne)

Sutent

There are 3 methods to select the emission factor of the component.
Method 1
Select the material according to its stage and category.

Example: glass fibre

1. Point the cursor and select “Material stage”

2. Select “Other product categories” as glass fibre belongs to this
category

3. Select “Glass manufacturing” as glass fibre belongs to this sub-
category

4. You can then find “glass fibre, at plant [RER]” in the GHG emissions

database under the “Ecoinvent 2.2 database
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5. After clicking on the material, it will appear under the ‘“Material”
category.

Method 2 (keyword search)

It is a faster method to find the materials in the GHG database and is
suitable for those who may not know which category the material belongs

to.

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the material you choose. A “glass fibre” example is shown below.
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o GHG emission database

Keyword saorch  glans S Sewch | Claw Searsh

After clicking on the material, it will appear under the “Material”
category.

T

Laminate - woven glass glass fibre, at plant [RER] kg S
KN LT
Method 3 (self-define)

Enter the emission factor for materials that are not included in the GHG
database.
Example: nickel (II) sulphate

Enter its name, unit and carbon footprint emission factor as below if
you can find its emission factor from other databases. An example is

shown below. Click “Submit” after entering the information.

Salf Detine

Name

Unit

Carbon footprist enission fattor fkg CO2.
« R

Supet <—

After clicking “Submit”, it will appear under the “Material” category, just

like the example below.
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Material

Electroless nickel micke! () suiphate

[<oeo T ren ]

8.1.3 Enter the quantity used in the component

Enter the quantity used in the component, just like the example below and

then click “Save”.

8.1.4 Proceed to the “manufacturing stage”

After repeating the procedures in 8.1.1 to 8.1.3 to add new components
and entering all the information on the components (component name,
material, quantity and unit) in the raw material stage, just like example on
the next page as part of the raw material list, click “Next” to proceed to

the manufacturing stage.

BT e

Raw Material Stage
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Remarks:

1. All raw materials and product packaging materials should be included
in the actual situation.

2. All packaging of both raw materials and product packaging materials
should be included in the actual situation.

3. All transportation of both raw materials and product packaging
materials should be included in the actual situation.

4. Assumptions should be stated clearly in the actual situation.

5. If the direct emission factors of the component and the packaging
material cannot be found in the embedded GHG emissions database,
please try to find out the emission factors of its corresponding raw
material and manufacturing process from raw material to the component.
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8.2 Manufacturing stage

The interface of the “manufacturing stage” is shown below.

| ettt g a ey
4 . . v L Kang |
m PRRTA SRR ARSI &

Section for choosing “Name
of the process”, searching

“Process” emission factor
and entering “Quantity”

Section for entering
| “Assumption”
- Section for entering
“Name of the process”

e Section for entering a list of

“Name of the process” from Excel

8.2.1 Input the name of process

Similar to the “raw material stage”, there are two methods to input the

name of the process.

Method 1

A user can enter each of the names of the processes one by one and then

click “Save”.

——-Select the Name of the prot +
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Method 2

Import an excel file (xIs format) directly for a large number of processes.

Click “Choose File” to import an excel file and click “Import” as below.

Component XLS File: thhoose File |exam ple.xls
Download Excel Sample

v WY

8.2.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database.
mm
- \ i
| <5acx | o nexi |

After clicking “Search”, the interface of GHG emissions database will

appear as shown below.

GHG emission database
Method 2
Koz A o Som (keyword search)

Method 1 & 2 (use
embedded GHG
emissions database)

::' Method 3 (self-
Carban footprint emission factar (kg CO2- define )
.

Sutwest
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Similar to the “raw material stage”, there are 3 methods to use the GHG

emissions database in order to select the emission factor of the process.
Method 1

Select the emission factor of the process according to its stage and
category.

Haterial stage
L (Bxcluding furni ture

and equipment)
Trensportation stsge  lumber and wood

Use s\qe Chemicel reaction
End of life stage Conmbustion
vcoios—oame—nptccrny ~

From textile

Method 2 (keyword search)

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the name of the process you choose.

0 GHG emission database

Keyword search Elactricty ge;rmj Clear Search

T check staga boxas and click search for spacific data. \e
Material stage

|
restitmin s Bicricts ——Joors bty v

| Transportation stage

| Use stage
|End of life stage

Method 3 (self-define)

Paintthe cursor on stages ta select cata

Enter the emission factor for a process name that is not included in the
GHG database.
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Enter its name, unit and carbon footprint emission factor, as below, if you
can find its emission factor from other databases.

<&l Detng

Hame

Unit

Larbon feotprnt enuesion factor (kg LUZ
el |
{

8.2.3 Enter the quantity used in the process
Enter the quantity used in the process per square meter of PCB, just like

below, and then click “Save”.

8.2.4 Proceed to the “distribution stage”

A user can click “Next” to proceed to the distribution stage after finishing
the data entry in the manufacturing stage.

(Manufact

Electricity consumption . consumption (China)
- ren =
Sodium hydroxide * sodwum hydroxide. 50% in H20, productior R 0.00034 kg

Search . Save
Acetone * acetone. liquid. at plant [RER| 3e-0% kg =

Search
* acetone, iquid, at plant [RER] g kg Save

| g |
Remarks:

1. Electricity consumption per m* of PCB production should be included

in this stage.
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2. All consumables, packaging of consumables and transportation of
consumables per m” of production should be included in this stage.

3. All waste management per m” of production including liquid/solid
waste from manufacturing processes, sludge from wastewater treatment,
discharged water effluent and hazardous liquid should be included in this
stage.

4. Assumptions should be stated clearly in the actual situation.

5. If the direct emission factors of the consumable and the packaging
material of consumable cannot be found in the embedded GHG emissions
database, please try to find out the emission factors of its corresponding
raw material and manufacturing process from raw material to the

component.
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8.3 Distribution stage

The interface of “distribution stage” is shown below.

e
e ASRALARBRENIR 0

Section for choosing “Route”,
searching “Transportation”

emission factor and entering
“Quantity”

| Section for entering
| “Assumption”
==

Section for entering
I “Route”

Section for entering a list of

“Route” from Excel

Please note that this stage is for reference only because a PCB is a component
used in the end product which covers only the “Cradle to Gate” stages of the
product life cycle. The overall product carbon footprint excludes the carbon

footprint generated in the distribution stage.

8.3.1 Input the name of route
Similar to the previous “manufacturing stage”, there are two methods to

input the name of the route.

Method 1
A user can enter each of the names of the route one by one and then click

“Save”.
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—Selectthe Route anded ¥

Method 2

Import an excel file (xls format) directly for a large number of routes.
Click “Choose File” to import an excel file and click “Import”, as shown

on the next page.

Component XLS File:{ ghoosé;fil_e |example.xls
Download Excel Sample

s N

8.3.2 Use the GHG emissions database/ Enter carbon footprint

emission factor

Click 'Search' to enter the GHG emissions database and select the

transportation activities.

- o
=

After clicking “Search”, the interface of GHG emissions database will

appear as shown below.
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Method 2
(keyword search)

GHG emission database

Keyword search Sewch | Cloa: Sen

Method 1 & 2 (use

Raiaws T embedded GHG
et v
Yoo s emissions

fnd of Life stage

database)

S ko _ Method 3 (self-
o define)

Carbon footprint emission factor (kg CO2-
o

Sugma

Similar to the “manufacturing stage”, there are 3 methods to select the

emission factor of route.
Method 1

Select the emission factor of the transportation activity according to its
stage and category.

Buteridl stuge |
Manufactaring st

Transportation stags FiE3

|Use stage General
End of life stage Marine
[RER] Ecoinvent 2.2

Passenger

Transportation tools

| Transport, lorry 16-32t, EUROS

Self Define

Method 2

(1) Enter a keyword in the search engine and (2) click “Search”. All
related items will be shown when you click into different stages. (3) Click

the transportation activity you choose.
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o GHG emission database

[ e=samsrg |
Keyword search | lorry 16-22t Search | Clear Search

Point the cursor on stages to select data, or check staga boxes and click search for specific data M

|Material stage

Manufacturing stage

Txmm stage [XR3

Vse stage General
(Bad of Life stage  Marine
T i cconenzz -
| Train Passenger Transport, lomy 16-321, EURO4
=
Self Define TraRspoe §Ofy 16:32L EURDS
Method 3

Enter the emission factor for a transportation activity that is not included
in the GHG database.

Enter its name, unit and carbon footprint emission factor as below if you
can find its emission factor from other databases.

Self Define

Name

Unit

Carbon footprint emission factor (kg CO2-
e)

" suomit |

8.3.3 Enter the quantity used in the transportation activity
Enter the quantity used in the transportation activity per m’ of PCB, just

like below, and then click “Save”.
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Please note that the formula of tkm calculation is as follows:

Distance of transportation activity (km) x Weight of finished product
(kg) /1,000 = tkm

For example, distance of route 1 = 100 km
Weight of PCB per m* =4.52 kg

Then the quantity used in the transportation activity of route 1 =
100 (km) x 4.52 (kg)/ 1,000 = 0.452 tkm

8.3.4 Proceed to the “use stage”

A user can click “Next” to proceed to the “use stage” after finishing the
data entry in distribution stage.

Remarks:
1. Distances of routes can be obtained from Google Map.

2. Assumptions should be stated clearly in the actual situation.
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8.4 Use stage

Please note that the “use stage” should not be included in the PCB case
because PCB covers only the “Cradle to Gate” stages of the product life cycle
as a PCB is a component used in the end product. Therefore, simply leave this

stage blank and click “Next” to proceed to the next stage, as below.

8.5 End-of-life stage

Please note that the “end-of-life” stage should not be included in PCB because
PCB covers only the “Cradle to Gate” stages of the product life cycle as PCB
is a component used in the end product. Therefore, simply leave this stage

blank and click “Next” to proceed to the next page.
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8.6 Life cycle based result
After clicking “next” on the previous page, a “Life cycle based result” page

will appear. An example is shown below.

Life cycle based result

GHG  Material Manufacturing Transportation Use  End of lite T""}W Part (a) Life
emissions  stage stage stage stage stage
o Ly cycle based
kg CO2-eq. 13.8031 774177 04134 0.0000 0.0000 92
) - o = result
Ratio(%) 15.0633% 54 4856% 0.4511% 0% 0% 100%
I

Part (b) Basic

Company name PCB Technology Co. Ltd

Product name Printed Circuit Board (PCB) company a nd

Product Itis a Printed Circuit Board (PCB), a semi-finished product that is used as one of the components in o] rod uct
description watch. s .
One square meter of PCB with primary packaging (packaging film and bubble wrap) and secondary information
packaging (silica gel, humidity card, carton box, stickers, and poly strap)

Reference flow One square meter of PCB

Functional unit

ot The most significant
stage in GHG emissions

Part (c) Bar chart
showing the
carbon footprint
in each stage

Prink un POF For printing out PDF

RMS: Raw material stage
MS:  Manufacturing stage
TS:  Transportation stage
USE: Use stage

EOL: End-of-life stage

In part (a), the GHG emissions and their corresponding ratios in each stage
will be shown. The total carbon footprint of this product will also be shown.
As PCB covers only the “Cradle to Gate” stages of the product life cycle, the
“use” stage and the “end-of-life” stage are not calculated for the total carbon
footprint. The carbon footprint in the “transportation” stage is also for

reference only.

100

8. Printed Circuit Board

In part (b), the basic information including company name, product name,
product description, functional unit and reference flow that were entered at the

beginning, will be shown.

In part (c), a bar chart showing the carbon footprint in each stage will be
shown. The bar chart can show which stage is the most significant life cycle
stage in GHG emissions. In this case, the “manufacturing stage” has
contributed the highest amount of GHG emissions in the whole life cycle. As a
result, G-BOM analyzer users can recognize the most significant life cycle
stage in GHG emissions of their product and focus on adopting suitable

improvements in reducing their product carbon footprint.

In this stage of the life cycle based result, a user can print out the results of this
stage in PDF format by clicking “Print out PDF”. The assumptions in each
stage of the G-BOM analyzer will also be printed in the resulting page.
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8.7 Components and activities based result
After clicking “next” on the previous page, a “Components and activities

based result” page will appear. An example is shown below.

Components and activities based result

Material | Manufachanng | Transportsion | Use | Endof We

g =Lige stage lage “tage

2 170 ) 1001%
i 9 0 0 ) 240%

Lamnats . apoxy Fesin

Laminate wovea giass

Laminate . ¢
Ehectncity Consumption

Sodwm ¢ arbonate

The most significant activity
in GHG emissions

Suiphurnic ackd
Material Cutter  steel a%oy
PCB tactory 1o Huanggang Pert

Huanggang Port 1o HK
Internabonal Aport

& wrag) and secandan

Fencnonal unnt

Reterence fow

For printing out PDF
On this page, the GHG emission and ratio of carbon footprint for each
component and each activity will be shown in the corresponding stage
accordingly. This table can show which component/ activity in which stage is
the most significant component in GHG emissions. For example, the
electricity consumption in the “manufacturing stage” has contributed the
highest amount of GHG emissions in the whole life cycle. As a result, G-BOM
analyzer users can recognize the most significant component/ activity in GHG

emissions of their product in each stage and focus on adopting suitable

improvements in reducing their product carbon footprint.

A user can print out the result of this stage in PDF format by clicking “Print
out PDF”. The assumptions in each stage of the G-BOM analyzer will also be

printed on the resulting page.
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9. Conclusion

This “application guideline for embedded GHG emissions database and G-
BOM analyzer”, through detailed procedures of how to use G-BOM analyzer
and embedded GHG emissions database, is applied in two showcases of
“downstream” end-products (electronic scale and induction cooker) and two
“upstream” components corresponding to the previous two end products.
SMEs in the electrical and electronics industries in Hong Kong can have the

following three benefits by using this G-BOM analyzer with the embedded

GHG emissions database:

(1) To estimate their product carbon footprints in a simple and cost
effective way;

(2) To identify key items and key stages for effective GHG reduction;

(3) To adopt low carbon supply chain management during the design and

development stage in order to increase the competitiveness of their

products.
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