Activity-based Carbon Footprint Modeling of the manufacturing processes of

Intimate Apparel Products
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Introduction &4

Activity-based Carbon Footprint Modeling of the Manufacturing Processes of
Intimate Apparel Products (ACFM) aims at providing an understanding of the carbon
emission status-quo of the manufacturing processes of intimate apparel products, so

that carbon reduction opportunities can be identified.

This software dissects the manufacturing processes of most sought intimate products
into activity-based carbon footprint constituting modules, then to model, gather,

analyze and disclose the activity-based carbon footprints of the apparel products.
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Why is this software required? N HEENIHE T E?

Since carbon footprint calculation system specifically for intimate apparel product
could not be easily found, this software helps users to identify, analyze and report the
carbon footprints of the most sought intimate apparel products so that significant
carbon reduction opportunities for the development of low carbon competitive
advantages can be identified. This innovative and practical approach, together with
the customized computer program will allow maximal flexibility and cost
effectiveness in carbon footprint disclosure that fits the characteristics and demand of

today’s intimate apparel industry.

Advantages of using this tool:

+ Inalignment with government regulations of carbon reduction, users can
understand better about energy consumption in each production activity and
carbon emission performance in their companies and factories.

¢  According to reports generated from the software, users can set policies for
reducing energy and emission in all production activities of their companies and
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factories, resulting in a better cost control and corporate efficiency.

Comparing with Life Cycle Assessment (LCA) approach, ACFM possesses the
advantages of simple, user-friendly, maximal flexibility and cost effectiveness in
carbon footprint calculation.

Users can compare the performance and distribution of carbon footprint in
different orders or styles.

Users can compare and record the carbon footprint in different months, so as to
enhance competitive advantage by observing the trend.

To provide opportunity to reduce carbon emission of the entire supply chain.
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Major users EE/H /-
This software might be used by:

*

The 10 manufacturing types of corporate identified in the intimate apparel
industry

Departments in-charge of energy saving

Units who need to report their energy utilization

Other energy consumption units

GHG accounting consulting companies, third-party certification companies and

research institutions



*

Planners of regional low-carbon development or low-carbon action program
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Basic calculation concept A4 J5 3

*

Carbon emission of manufacturing activities (P) &7~ 1& & I HE (P):
P = Z (Epk; + EpAp + EpCy)
F=1

where f = fuel type, E; =emission factor of fuel per kg, K;= fuel consumed by
key equipment, As= fuel consumed by auxiliary equipment, C;= fuel consumed

in corporate level
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Carbon emission of external transportation(T) 4 iz % i a5 HEB(T):

T = i{Eﬂ.T}]
F=1

where E4 =emission factor of vehicle type per km, T;= distance travelled in
external transportation
LAE Eq =i8fn TH VRN ARHBCRE,  Tr=4h s i i EE 2

Carbon emission of material (M) # KA (M):



M = i{:EmMm]

where m = material type, En=emission factor of raw material per kg, M=

material consumed

PLE m =fPRHORSE, Enm iz MR T BRI B, M= B

¢ Carbon emission of Intimate Apparel Product (I) P3¢ & (I HERL(1):
I=P+T+M

ACFM Overview ACFM # %
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Figure 1 Project Boundary & 1.7 H AR

“Gate to Gate” approach which means calculating carbon emission from textile
material processing to garment manufacturing within factories’ gate was set as the

project boundary. Since raw materials were out of the boundary, its calculation of



carbon emission would be optional to users and its carbon emission factors were
obtained from literature.
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Operational boundary Eizii5t
Direct emission & Indirect emission HE3HER K A1EHEK

¢  Direct GHG emissions are emissions from sources that are owned or controlled
by the reporting corporate, e.g. emissions from factory stacks, manufacturing
processes and vents, and from corporate-owned/controlled vehicles.

+ Indirect emissions are emissions that are a consequence of the activities of the
reporting corporate, but occur from sources owned or controlled by another
corporate, e.g. emissions from the production of purchased; electricity and

contract manufacturing.
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Scope I, 1L, LI JEH I, 11, 111
According to Greenhouse Gas Protocol*, the definitions of Emission boundary are
listed below:
+  Scope I accounts for direct GHG emissions from sources that are owned or
controlled by the reporting corporate.
+  Scope Il accounts for indirect emissions associated with the generation of

imported/purchased electricity, heat, or steam.

LRARSE- W97, 90 ER. (2012). GHG Protocol Tool for Energy Consumption In China (Version 2.0).



+  Scope Il allows for the treatment of other indirect emissions that are a
consequence of the activities of the reporting corporate, but occur from sources

owned or controlled by another corporate.
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Figure 2 Overview of GHG emission sources along the value chain
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Different activity levels AN[FVES)EH
In the ACFM model, the carbon emissions are mainly dissected and reported
according to different activity levels. Compare with Scope I, I1, 111 reporting, this
could allow users to identify carbon reduction opportunities at different aspects more

easily. The 3 activity levels are:

+  Energy consumption of key production activities (K): Major activities that are

necessary applied to the product in the course of production.



+  Energy consumption of auxiliary facilities along production (A): Major facilities
that are operating along execution of production but not applying in production.
Such consumption has no direct relationship to production.

¢ Energy consumption from corporate operation (C): Major facilities that are

operating outside the production area but within the factory site.

Besides the above 3 levels, there are carbon emissions within the supply chain of
intimate apparel products but from sources other than production activities. Because
some of such data are not directly controlled by the corporate (such as carbon mission
from subcontract key production activity, production of material, fuel combustion
from material import and fuel combustion from external transportation), and some
activities are favorable to the environment in other viewpoints (such as effluent
treatment), ACFM would report these data separately from the above mentioned
K/A/C scope. Depending on the comprehensiveness of data collected by each
corporate, the software would allow users to input these data optionally. Reports will

preset these data in separate sections.
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3.Purchased steam
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Table 1 Comparison of carbon emission under each different activity level and scope
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Flow of data input A&

Figure 3. Flow of system data input

B 3. REFRMATE

After login, users have to input all the data under the master tables if it is used for the
first time. Then, fill in the periodical data monthly. Next, fill in order data. At last, the
reporting function will be able to generate reports according to user requirements.
Refer to table below for more details.
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Type of software

Software Input items

Data RGN H
RGN
Master Data > Key activities 5 1535 5l
FH £ > Auxiliary facilities i) iti
>  Corporate information 2% %t K}
>  Production machineries = HlLhik
> Types of fuel BAEIZE 51
Periodical data > Overall energy consumption 44 fE 5 7 &
FE e >  Energy consumption of auxiliary facilities %t B % i (1)

Y

REVETH AT

Energy consumption of corporate level M7 & GEYHTH
E

Effluent treatment 75 /K Zb 2

Monthly production information 4 H 277 %k
Monthly holiday information 4 /318 H %t k)

Order Management
TERE

VIV V V

Product & order information 7~ /i A& 3T B %k}
«  Product Type /= /it 255

«  Order Quantity 1] H% &

«  Product Features 7~ b 3= 2245 55

Contact Information BEZ% 5 1:

A Research Project of The Hong Kong Research Institute of Textiles and Apparel

Research Institution: Clothing Industry Training Authority

Contact Person: Ms. Jo Poon/ Ms. Yan Wong

Tel: 2263 6357/ 2263 6375

Email: jo.poon@cita.org.hk / yan.wong@cita.org.hk
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Hii%: 2263 6357/ 2263 6375

FEL I jo.poon@ecita.org.hk / yan.wong@cita.org.hk
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