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Case study for upgrading technology on
circular economy for non-woven textile
and garment industry

Edward Fong, Senior Consultant SMD
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What is Carbon Neutrality? “hkpc
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CBAM Carbon Adjustment Mechanism

On March 10,
2020, the EU
Parliament
boundary
adjustment
mechanism.

O

2022 complete
legislation

O O O

Raised EU Coundl and
legislation issue Parliament has
at EU inJune cometoa
2021 consensus to
implement
Timeline of cancellation of EU ETS
2026 2028
* 97.5% * 90%
O O O
2027
* 95%

2023-2025 test
out, induding

concrete, steel,
industrial etc

O

O

2029
* 77.5%

O

2026 as fully
implementatio
n for CBAM to

reflect actual

ETS price

2030
* 51.5%

O

Electricity
generation
emissions
included in
taxation

O

2034
cancellation of
free quota

O O

2030 covering

all industry
2032
* 26.5%
@) @)
2031
* 39%

O

Implement
negative
incentive

O

2033

Carbon Tariff to
developing
countries for
their
development

O

O
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Standardizing
Carbon Tariff

# 1 CBAM 5% 8¢ R#ing X 7

Ey HEI §hiY) CBAM fiidH EU ETS % #%¢fc #i
2026 2.5% 97.5%
2027 5% 95%
2028 10% 90%
2029 22.5% 77.5%
2030 48.5% 51.5%
2031 61% 39%
2032 73.5% 26.5%
2033 86% 14%
2034 100% 0%

2034

* 0%

O

* 13%

Copyright @ 2025 HKPC All rights reserved



4%

*hkpc

Procedure to achieve Carbon Neutrality

Company Level

Reduce
Management

Measure &
Commit Investment

Declare

Green Investment

: Manage, Declare
(Green Project)

Monitor, claim/report
Reduce Offset

(Carbon
Credit Purchase)

Understand your

- Strategy
carbon emission

Deployment

Green Strategy

Green Strategy Formulation

Development (Set
realistic targets)

Green Project Level Reduce

Measure & Management Declare
Investment

Initiate

Build Proiect Verification
Funding / Sl el

Development Registration on Project
Document Carbon Development Carbon Offset
Platform

Looking for
Funding

=] HEH
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Case Study in
Hong Kong
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Case Study - Destruction & Recycle Company

* Hong Kong Environmental Protection Department approved licensee

* Collecting, sorting and recycling of a variety of products

Wing Kai Destruction &

* Banks, luxury brands, semiconductor manufacturing companies, electronic
equipment companies, telecommunication equipment companies, machinery T =

manufacturers, optics manufacturers and original equipment manufacturers,

etc.

[=] - L] HH
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nnnnnnnnnnn -New Productive Forces

Luxury brands “hkpe

BURBERRY

Products with Ageing Defects and
GlV E N CHY .
IP logos inventory returns
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W 2.8

Source: B EIRIE(RES

mw%ﬁﬁgggﬂgﬁmﬁnﬁwﬂﬁ
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FKEBRY TrRRBY i EmEY
(a) (b) (e)=(a)+(b)

B 162 91 253
(2.0%) (2.3%)
£ ) 126 131 256
(1.9%) (2.9%) (2.3%)
(58 23 1,433 1,271 2,704
(21.9%) (28.2%) (24.5%)
| et 1,247 1,073 2,320
(19.0%) (23.8%) (21.0%)
B RE 2,513 1,143 3,656
(38.3%) (25.4%) (33.1%)
sy 240 99 339
(3.7%) (2.2%) (3.1%)
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Market

Used clothes
o000 O0O

O
Leftovers
eooco00 @

Defective
00000
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Acoustic textiles
Carpet

Geotextiles
Insulation materials

Cleaning rags

i e

5%
-

o

o
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Recycling Industry % GREEN MANUFACTURING "

Wing Kai Destruction &
Recycle Company

WINGKAI
HKERR
Products with Ageing Defects and
IP logos inventory returns Used clothes
000000 ‘
Leftovers

Defective
00000

/7

+* Conduct Experiments on Different Sorting Criteria

and Machine Processing Parameters
+* Develop Operation Workflow for Sorting Process.

BlFh-25 2 - §h & £ ZE 71 12
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Process
Enhancement
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Research Focus
Textile and Smart Wearable

Processing
e "Quick learning" robotic application
e Soft materials handling

e Machine vision inspection with Al
e Advanced surface decoration e.g. laser

' Smartification

e Data monitoring and analysis for textile machinery and
warehouse

Testing

e Testing for conventional mechanical watch ‘Current

-

BlFh-2t 2 - §h & £ =
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The Future

Processing

e Upcycling and recycling for textile applications
e Flexible sensors

Smartification

e Application of flexible circuit on textiles for multi-purposes
e Virtual showroom

Testing

e Testing methodologies for smart wearable
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Technology Development

Material Innovation

Manufacturing Process

AWK LERRNNTS —

o -
o C
BRA3 N -
;.

T aghiei-T 2019/809

Environmental Manag

WG e ea A s
s

One Stop Solution for Bra

& - MR ey o R ’PL‘ Cup Manufacturing Process .

e = P o £ /4 Quick Learning Automatic

::mf"’""é{ Y ) u. “ei. Al e ( Spraying Cabinet

G + | ; ern é&,v..

Competence 'L.... * &

i ._.WMF@T - o el 1~ v

e O B ‘
" £ WWW/—/ sar ol
jj Et R ooy coonn ey

ESG Advisory

Remote Monitoring and

Control System for 2 L7

Off-shore Waste Bra Cup Aluminum Mold
Water Treatment Plant

CNC Improvement Service
BlXh-2f 2 - ¥h & £ ZE 7]

Roadmap Study for Fur Enterprises
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Study on
Sustainable Development
of HK Fashion & Textile
industry
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Technology Development

Automation & Digitalisation

Sand wash Whisker Colour pattern

Laser Engraving Machine for
Multi Decorative Finishing

One Stop Solution for Bra
Cup Manufacturing Process

Multi-functions Textile And

Apparel Decoration Machine Real Time Data Capture for

Elastic Tape Production

Sl 2F - 5% . ¥F g nowledge-based 5-axis Plus-sized Bra _ .
Enjn\ij:_linn EE : niﬁpr'f-auge,%mgéup Plastic Shot Laser Cutting System Copyright @ 2025 HKPC All rights reserved
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Machinery Development

Intelligence Roll

Textile Materials Circular Knit Collar Underwear

Attaching Roller Waistband
Attachment Machine

Cutting Machine

Knit Circular Bottom
Hemming Roller

Side Seam Smart Tape Attaching

System with Cutter

Topstitching Machine and Stacker

Bl % 5% &2 - 35 &
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Sorting of non-
textile components

E(HHRRR (Rrssk/EH1T)

Non Woven Fabrics - Way to process textile waste

Sorting of color

IRt 48/ 55 Bk

BlFh-25 2 - §h & £ ZE 71
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Ozonejgs
Sanitization

RIMNFHE

vap’)
Cutting

Opening

IF iR

Carding /

Non-woven

77

spinning

drawing LEL N
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Doubling
& Twisting
HORfERE
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Non Woven Fabrics — Operation Video
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Process — Near Infrared NIR Sorting *hkpc’

* Using Near Infrared to identify the material
* Sortthe textiles using Infrared Camera (Heat) or Color
* Reject the scraps by pneumatic method

=1 mH
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Novel Process with lloT & Critical Process -:;.:,:"hkpc@
Parameter Control System for Denim Product
Innovation

Novel Smart Processes for
Traditional Manual o Denim Laser Marking, no
Processes on Denim ' - Stone Washing & Drying.
Washing and Whisker  —— Laser whisker with
Making ) development of smart
machinery

Blih-Zr = - % & % E 7] Copyright @ 2025 HKPC All rights reserved
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14.0 Bra Cup Production
Development

Foam sheet
material feeding

Dust removal
process

Robust control of Vision Sensor size
production checking sorting
parameters

Robotic on-loading

Knowledge base
process

system

Molding process

Post processor

Robotic off-loading
process

Cooling process

Finish
(Bra cup tray)
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R&D on Graphene Application in Heat
Generation

—

., Fabric coated with

_ P e E Electrothermal test
r-GO composites

60

55 —

50
45
40

35

High thermal conductivity Controller

Temperature (°C)

30

25

20
0 5 10 15 20 25 30

f Power supply Time (Min)

—#—r-GO composite ink coated Polyester5V/1.1A

Polyester fabrics coated with reduced
Eﬂnﬂgﬁ@;@ngiﬁx%ﬁ;%om pOSiteS Copyright @ 2025 HKPC All rights reserved
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(. uick Learning Automatic Spraying Cabinet

~
Reproduce the trajectory motions in manual DlPLOME V
production with a six-axis roboticarm  §k " ¢ TaEE <
INTERNATIONAL
DES INVENTIONS
GENEVE
Capture ‘ :;;::;E.
@ ] E m | =
| (R = 3
1 U
21 |
P
= Paint
Preview and Modify
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Laser Engraving Machine for
Multi Decorative Finishing

Provide various innovative decorative features on jeans including sand blasting
effect, imitated-handmade pattern and colour pattern.

Plastisol ink (Yellow
Blue dye (Jean)

Whisker Colour pattern

=] HEH
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Multi-functions Textile And Apparel Decoration
Machine

* Embroidery
* Printing
* Rhinestone apparel decoration

* Automatic fixture transfer system

- : //
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Digitalization
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ESG System implementation

Wing Kai currently faces the problem
1.

Client specifically request for the ESG Report
2. Manual Input data

A need in standardizing the ESG report with the aid of

Sensors

| 5 o ‘i‘&"
' } [ Forrni
® & @ = =y
ENVIRONMENT SOCIAL GOVERNANCE ; s -m,-_-uw»-u---/_’
Ly
ESG Advisory
BlXh-2f 2 - ¥h & £ ZE 7]
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ESG Dashboard
by ESG MATTERS

20,000

1. ESG system developmentvia Internet of Things (loT) and o o o o
‘ P gsonand (o @ W@ %0 %@
2. 2. ESG advisory service and Internal Auditing

15,000

10,000

II || ' O //

5,000
0
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Digital ESG Reporting Solution

Objective: client can sign in a portal to view a dashboard of own waste activities and environmental impacts (e.g.
waste, energy, carbon, etc.), and can choose to export results between certain dates to a PDF format report

Recorra®@

Technical reference:
Hong Kong government’s carbon audit guidelines
HKEX ESG reporting guide

James george@bpraroup.cok

ESG data to collect from lol and site visits, including: P v et e s

* Client information

* Tracking information, e.g. work order/ date / batch
Location information, e.g. pick up and drop off, and furthe

waste processing destination if applicable

 Transport - vehicle type

* Transport - fuel consumption

* Factory —waste weight changes throughout the process

* Factory - energy consumption, e.g. electricity, diesel, etc.

* Factory - water usage

* Factory - general information relating to social and governance,

e.g. policy relating to health and safety, governance structure, etc.

Recorra®@

75% 91 52,505kg

Trees saved CO: were saved

Overall recycling rate

=] HEH
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Digital ESG Reporting Solution (Deliverables) “hkpc

i o

ESG Data Collection Ul Development Report / Data Review
Through loT and site assessment: Develop a portal for the input and Design template, calculate based on
* Client in.formatio.n calculation of collected data, as well input data, to generate summary
* Factory information
« Location information as the generation of summary reports reports accordingly.

* Vehicle type _ for each client.

*  Fuel consumption

* Waste weight Conduct trial run and sample review

*  Energy consumption (Reference: of the summary reports to ensure the

* Water usage Recorra _ _ _ _ _

Other relevant social and governance https://youtu.be/N_7WRmXtCQI?si=X inclusion of all required information
information KMmdnR8cwIpUBSO0) and data, and present in a

professional manner.

=] HEH
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Proposed Data Extraction Work flow

Recorra@

Paper Round is the commercial recycling expert dedicated to
transforming the future of resource management, today.

London

020 7407 9100

Intranet Server at 10T
Wing Kai Inlet Weight

5 10T
Computer Vision Camera Outlet Weight

Brighton

01273 685 628

S

4 , } —

V

WIP Data R EED Rea time material

be processed
- Client Information - Material - Photos
~
~ e - Logging to
[ WIP Generation Dats Waight Dashboard
J - Time - Type of product
WIP No.

Processed Material

- Weight

- Scrap Weight

N

WIP Completion /
ESG Report

Generation
\.

J

~

BlFh-25 2 - §h & £ ZE 71
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Dashboard
Display
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|I |I| |I||I|

4%

*hkpc

ENB

The general data through recycling process would be logged via

loT Weight and Camera

The remaining data mentioned previously would be generated

via HKPC auditing

Copyright @ 2025 HKPC All rights reserved
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Implementation - Remote Monitoring and Control hkp(:O
System for Off-shore Waste Water Treatment Plant

s | pH Value 6.69 Flow Rate L 00 |LPM
| Conductivity Unit (271 | pS/m Turbidity Value | 0.00 | NTU

PRODUCT WATER
K

Through loT and site assessment:

* pH Value of water

* Flow Rate

* Visualization of the operation

* Energy consumption

* Water usage

* Other relevant social and governance
information etc

GREYWATER

AR
[ RECEPTION r
NK H >
—] o ]
BIOLOFICAL
TANK BUFFER
e S
= . ] HE
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14.0 Digitalisation of Elastic Tape Production

[Real time data capture + network]

BlFh-25 2 - §h & £ ZE 71
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Thank You

Hong Kong Productivity Council

BB

ENIEER

HKPC Building, 78 Tat Chee Avenue, Kowloon, Hong Kong
BENEEZIRTSREENAE
Tel: +852 2788 5678 Whatsapp: +852 5283 4131
www.hkpc.org
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