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In 2024, ASEAN Member States declared a unified commitment to tackle plastic pollution across the entire life cycle.

are among the world’s                    plastic polluters

countries6 ASEAN 10out of

accounting for over 50% of global ocean plastic waste

 top 10 

Source:  ASEAN Secretariat (2024)
      Suradja et al. (2023)
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Low Plastic Recycling Rates Across ASEAN

Issue Analysis RecommendationProblem Statement Implementation Impact

Issue 1



Higher Per Capita Plastic Use in ASEAN
Per Capita Plastic Use (2022)

Within ASEAN
~ 42.99 kg/cap

Rest of Asia-Pacific
~ 25.29 kg/cap
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Source: OECD (2025)



Packaging is the main use of plastic across

every ASEAN country, driving most of the

region’s plastic consumption.     

%

%

%

%

Packaging Dominates ASEAN’s Plastic Use
The largest plastic application across every ASEAN country

Source: OECD (2025)

Note: Data grouped by income category using World Bank / ASEAN socioeconomic classification. 
‘Rest of ASEAN – High-Income Country (HIC) & Upple-Middle-Income Country (UMIC)’ includes Brunei, Malaysia, Singapore;  
‘Rest of ASEAN – Low & Middle Income Country (LMIC)’ includes Cambodia, Laos, Myanmar, Philippines, Vietnam.
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Low Plastic Recycling Rates Across ASEAN
ASEAN lags behind China, Japan, and Korea

compared to Japan (14.37%), China
(13.73%) and Korea (9.96%)

ASEAN’s plastic recycling rate is LOW

        

7.88%
 

~ 1.93 MT

Source: OECD (2025)

7.88% 

14.37% 
13.73% 

9.96% 



Lack of Lifecycle Traceability and Data Transparency
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Issue 2



Source: Northrop et al. (2022)

Low Lifecycle Traceability
Most ASEAN Countries Lack Plastic Waste Data 

Data Ranking

5

Annual, split by plastic type

Irregular, not split by virgin vs. recycled

Discontinued after 2018, previously annual

Annual without tonnage / one-off detailed release

One-off, regional, or non-disaggregated

No available data
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Source: Northrop et al. (2022)
SINGSTAT (2025)  
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Low Lifecycle Traceability
Most ASEAN Countries Lack Plastic Waste Data 

Only Singapore has a strong reporting
system 

Scan to explore: 
Waste Management and Recycling Rates, Annual
– Singapore Government Data Portal
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Source: Northrop et al. (2022)

Low Lifecycle Traceability
Most ASEAN Countries Lack Plastic Waste Data 

 of consistent, detailed, and recent data 

REDUCES plastic traceability across its lifecycle 

LACK 

Other ASEAN Countries
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The MSME Gap in ASEAN’s Circular Economy
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Issue 3
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Micro, Small and Medium Enterprises (MSME)
MSME Share of Business Establishments in ASEAN’S Economy

million MSMEs across ASEAN~70
Contribute 85% to employment, 45% to GDP,
and 18% to exports

Source: ASEAN (n.d.)
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ASEAN MSMEs 
Knowledge Gap for Circular Economy

Waste reduction and resource optimization
is the top priority for ASEAN MSMEs.

Source: ASEAN Secretariat (2025)
Main knowledge gaps for circular economy adoption in MSMEs

2%

12%

15%

21%21%

29%



48%

28%

14%

6%
4%
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Source: ASEAN Secretariat (2025)

ASEAN MSME Circular Economy Adoption Barriers
Knowledge Gap for Circular Economy

Lack of Awareness (48%)
Generic circular economy (CE) training, but no
sector-specific technical support

MSMEs’ main challenges in implementing the circular economy



High Transition Costs (14%)
Green adoption is expensive 
without financial support

Lack of Awareness (48%)
Generic circular economy (CE) training, but no
sector-specific technical support

Issue Analysis RecommendationProblem Statement Implementation Impact

Source: ASEAN Secretariat (2025)

ASEAN MSME Circular Economy Adoption Barriers
Knowledge Gap for Circular Economy

48%

28%

14%

6%
4%

MSMEs’ main challenges in implementing the circular economy



GREEN
LOANS

Financing to kick-start
MSMEs’ green

initiatives

Loans with financial terms tied to
sustainability performance

targets, helping empower MSME
expansion opportunities

(Sustainability-
Linked Loans) 

SLLs

Source: Climate Bonds Initiative (2023)

Issue Analysis RecommendationProblem Statement Implementation Impact

Green Microfinancing Options
For ASEAN MSMEs



GCCSGCCS
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Green Circular Credit Scoring 

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application

Enabling access to Green Financing via a 
4-tier Green Circular Credit Scoring system

ASEAN Consortium



Eligible Green Financing by GCCS Score Tiers

80 - 100

60 - 79

40 - 59

0 - 40

Green Loans & SLLs
(with long-term strategic Advisory Services)

SLLs

Conditional SLLs
(require roadmap submission)

Advisory Services only

Issue Analysis RecommendationProblem Statement Implementation Impact

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application

Green Circular Credit Scores

Green financing options

MSME Circular Economy Adoption

HIGHER

MORE

GREATER

GCCSGCCS Green Circular Credit Scoring 

ASEAN Consortium

(Appendix 1.0 - Green Circular Credit Scoring (GCCS) Calculation)
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Blockchain Ledgered Plastics
(BLP) Circularity Loop

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium
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GREENL       PGREENL       PBlockchain Ledgered Plastics (BLP) Circularity Loop

 GreenLoop Plastic
Manufacturer Partners

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium
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!

GREENL       PGREENL       P
 GreenLoop Plastic

Manufacturer Partners BLP Supply

Food & Beverage
Healthcare & Beauty
Stationery & Toys
Household Supplies

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application

 GreenLoop Plastic
MSME Retailers

Blockchain Ledgered Plastics (BLP) Circularity Loop

ASEAN Consortium
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GREENL       PGREENL       P
 GreenLoop Plastic

Manufacturer Partners

Microfinancing
Institutions

BLP Supply

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application

GCCSGCCS

Food & Beverage
Healthcare & Beauty
Stationery & Toys
Household Supplies

 GreenLoop Plastic
MSME Retailers

Blockchain Ledgered Plastics (BLP) Circularity Loop

ASEAN Consortium

Drive Circular
Economy
adoption
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GREENL       PGREENL       P
 GreenLoop Plastic

Manufacturer Partners

GreenLoop Plastic
Consumers

Microfinancing
Institutions

Household Consumers
Industrial Consumers

BLP Sold

BLP Supply

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application

GCCSGCCS

Food & Beverage
Healthcare & Beauty
Stationery & Toys
Household Supplies

 GreenLoop Plastic
MSME Retailers

Blockchain Ledgered Plastics (BLP) Circularity Loop

ASEAN Consortium

Drive Circular
Economy
adoption
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GREENL       PGREENL       P
 GreenLoop Plastic

Manufacturer Partners

GreenLoop Plastic
Consumers

 GreenLoop Plastic
 Recycling Centres

Microfinancing
Institutions

BLP to be recycled

Recycled plastics
to new material

Household Consumers
Industrial Consumers

BLP Sold

BLP Supply

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application

GCCSGCCS

Food & Beverage
Healthcare & Beauty
Stationery & Toys
Household Supplies

 GreenLoop Plastic
MSME Retailers

Blockchain Ledgered Plastics (BLP) Circularity Loop

ASEAN Consortium

Drive Circular
Economy
adoption

Raise
ASEAN’s

Recycling
Rate



Multi-stage Plastics Tracking Recorded on Blockchain 

Real-Time Traceability & Immutable Data Source

Creditors: 
Accurate assessment and administration of green credit

Regulators: 
Real-time tracking, analysis, and annual 
reporting of plastic circularity data.

Manufacturing to consumption → ERP Integrated barcode scanning
Recycling centres & collection machine → RFID auto scanning

Issue Analysis RecommendationProblem Statement Implementation Impact

Blockchain-Ledgered Plastics (BLP)

Smart RFID Labels

labelled on all mega or
macro plastics

unique product ID & weight
logged on blockchain

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

(Appendix 2.0 - Classification of Plastics Size, Appendix 3.0 - XERAFY RFID Label Type, Price Quote & Suitability) 

AGWCW

AGWESC Boost plastics
lifecycle

traceability
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GreenLoop
Mobile 

Application
Prototype

GreenLoop Mobile App

For BLP
scanning,
tracking and
consumer
rewards 

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

(Appendix 3.0 - GreenLoop App Prototype Test)
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Nearest Recycling CentresCustomer ID QR Code GreenLoop Points & Rewards

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium



Block 1:
Manufacturer

Block 2
Distributor

Distributor

Scan ledger upon
receiving product

Retailer

Scan ledger to input customers
ID upon selling of product

Distributor Interface Retailer Interface

Issue Analysis RecommendationProblem Statement Implementation Impact

Blockchain Record

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium
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Alternative Decentralised Collection Model

Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

Informal Collectors

MSME Commercial Lot Area

Plastic Consumers
GREENDROP

Equipped with RFID scanner
for Automatic scanning of
RFID labels upon BLP drop-off

Customer log-in for in-app
points, informal collectors
receive cash reward

A smart reverse vending machine
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

ASEAN Consortium 
Isn’t 
blockchain
carbon-
intensive 
and costly
to maintain?

Private Permissioned
Blockchain Consortium 

Introducing
Cost-saving

Private Server with
Permissioned Access

Centralised
governance

Lower gas fees
per transcation

Carbon
Friendly

(built on Hyperledger Fabric)

Zero mining. Lightweight,
energy-efficient consensus,

faster validation



Manufacturers
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

ASEAN Consortium 

Primary Funding Members

Pay annual subscription fee 

Pay ledgering fee

Enhanced EPR compliance

Enhanced ESG standing

ASEAN Working Groups ASEAN Grants & Partnerships

ASEAN Working Group on
Environmentally Sustainable
Cities (AWGESC) 

ASEAN Working Group on
Chemicals and Waste (AWGCW) 

Southeast Asia Regional
Programme on Combating Marine
Plastics (SEA-MaP) 

Annual grants at constant rate
(excluding first year)

Utilise plastic circularity data for
regional analysis & reporting

Implement action and track
measurable impact in low
recycling regions.

Members of
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

ASEAN MFIs Secondary Funding Members

Pay annual licensing fee 
Access GCCS data for green
credit scoring
Access GreenLoop’s sustainable
MSME network

ASEAN Consortium 

Members of

Recycling Centres Data Verification Partners

Measure plastic quality
Verify data transparency
Quantify circularity impact
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

GreenLoop Central Hub and Service Provider

Operate blockchain platform 

Manage IT infrastructure 

Oversee ecosystem operations 

Technology Partners Technology Enablers

SAP - Data Analytics Cloud Partner
Dashboard consolidation, metric
tracking, and performance reporting.

Xerafy - RFID label technology provider 
Secure RFID system, and blockchain
ledger ERP integration

GREENL       PGREENL       P

ASEAN Consortium 

Members of
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

Community Stakeholders Circular Economy Contributors

Core users of GreenLoop
blockchain

Receive training, demo and
education on GreenLoop and
Circular Economy practices

Retail MSMES
Plastic consumers
Informal Collectors

ASEAN Consortium 

Users of 

GreenLoop
Blockchain Ecosystem

(Appendix 5.0 - MSME’s Awareness Gap & Circular Economy Transition
Appendix 6.0 - ASEAN Access LEARN)
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

ASEAN Consortium

“Forging Ahead Together” with “Inclusivity & Sustainability”

Core Operations
& Strategy

Blockchain & Green
Finance Advisory

Primary Focus High-
Impact Market

Founding Countries
(Appendix 9.0 - ASEAN Consortium Strategic Advantages)
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

Malaysia Core Operations & Strategy

Objective: To establish a stable and efficient operational core to
drive regional strategy and governance.

Consortium Role Country Relevance

Admin

Legal

Finance

Strategy

Reporting

Matured legal & finance system
(including islamic banking)

Adequate land & infrastructure
capacity

Environmental & political stability



Consortium Role Country Relevance
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

Singapore Blockchain & Green Finance Advisory

Objective: To provide expert advisory on blockchain architecture
and green finance, ensuring advancement and compliance.

Blockchain Advisory

Green Finance Advisory

Digital Regulation Advisory

Talent Hub & R&D

Singapore-Asia Taxonomy for
Sustainable Finance.

Singapore Blockchain Innovation
Programme

MAS Fintech Regulatory Sandbox.

Ranked 4  in Global Fintech Rankingth

(Appendix 10.0 - Sustainability-Linked Loans (SLLs) in ASEAN)Source: Monetary Authority of Singapore (n.d.); Singapore Blockchain Innovation Programme (n.d.); Singapore Business Review (2025)



Consortium Role Country Relevance
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Green Loop EcosystemGreen Circular Credit Scoring Mobile Application ASEAN Consortium

Philippines Primary Focus High-Impact Market

Objective: To serve as the primary market for deployment &
scaling of circular economy & financial inclusion solutions.

Market Scaling

MFI-MSME Connect

Impact Analysis

Major plastic waste challenge 
356,371 metric tonnes Annual
Ocean Plastic Waste

Microfinance Council of the
Philippines, Inc. (MCPI) 

12 banks, 33 microfinance non-
government organizations

Source: Suradja et al. (2023); Microfinance Council of the Philippines Inc (n.d.)
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Project Implementation & Key Milestone Targets

PHASE 1

R&D &
Partnership

Building

Tech
Development

& Alpha
Testing

PHASE 2 PHASE 3 PHASE 4

Beta Launch
& GCCS

Deployment

Scaling &
Incentive

Integration

9 months 1 year 9 months 2 years

ASEAN Consortium
Formalization (Legal &
Admin - Malaysia Lead)

MoUs with manufacturers
& recyclers (Pilot Markets)

Blockchain & mobile app
MVP (Singapore R&D)

Alpha testing with pilot
partners (Malaysia &
Philippines MSMEs)

RFID labelling &
scanning system

Green Loop Beta Launch
(Philippines Scale-up Focus)

GCCS scoring engine launch

Consumer drop-off &
reward map update

Microcredit framework
(Green Loans/SLLs)

MSME CE Training &
Onboarding

First Statistical Report
on Plastics Tracking

(Reporting to SEA-MaP)

ASEAN Consortium
Expansion Pilot

GreenLoop Integrated
Dashboard Launch

Blockchain & Green
Finance Advisory
(Singapore Lead)

SAP Analytics backbone
setup (Consolidated

dashboards)
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Alignment with ASEAN Blueprint

ASEAN SOCIO-CULTURAL COMMNUNITY (ASCC)
BLUEPRINT 2025
Section C.3. Sustainable Climate 
Section C.4. Sustainable Consumption and Production

ASEAN ECONOMIC COMMUNITY BLUEPRINT 2025
Section B.4. Productivity-Driven Growth, Innovation, Research and
Development, and Technology Commercialisation 
Section D.1. Strengthening the Role of Micro, Small, and Medium
Enterprises
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SDG Impact Indicators

8.3 Promote policies
to support job
creation and growing
enterprises

8.4 Improve resource
efficiency in
consumption and
production

9.3 Increase
access to
financial services
and markets

9.4 Upgrade all
industries and
infrastructures for
sustainability

12.4 Responsible
management of chemicals
and waste

12.3 Substantially reduce
waste generation

12.6 Encourage companies
to adopt sustainable
practices and sustainability
reporting



GREENL       PGREENL       PBy 2030, 

TRACK ONBOARD ENGAGE

50,000+ metric
tons of plastics 

Onboard 500+
MSMEs 

Engage 150,000+
consumers

Boost lifecycle
traceability

Drive Circular
Economy
adoption

Raise ASEAN’s
Recycling Rate

GCCSGCCS X

Lower ASEAN ocean plastic waste pollution



THANK YOU

Chiam Kai Li
Monash University Malaysia

www.linkedin.com/in/kailichiam

Lee Xin Yee
Monash University Malaysia

www.linkedin.com/in/lee-xin-yee-r16x23l9

Presented by: Team MyKXLab

http://www.linkedin.com/in/kailichiam
https://www.linkedin.com/in/lee-xin-yee-r16x23l9/
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The administration of GCCS credits to MSMEs are upon the recognition of GreenLoop adoption via the below metrics:

For each metric, the raw value is standardized to a score
from 0 to its full weight. Then, both metrics are added up to
get a final GCCS score out of 100.

Calculation of GCCS scores

Tracked Volume Ratio

% of supply chain partners
integrated with GreenLoop

Total kg of plastic processed
via GreenLoop over total kg of

plastics sold

Supply Chain Adoption
Proportion

70%
weightage

30%
weightageS

um
m

at
io

n 
o

f 
2

 m
e

tr
ic

s

Appendix 1.0 - Green Circular Credit Scoring (GCCS) Calculation



Appendix 2.0 - Classification of Plastics Size

GreenLoop Blockchain Ledgering Focus
“Labelling of Smart RFID labels with unique product ID
& weight on mega & macro plastics”

Source: United Nations Environment Programme (2016)



Appendix 3.0 - XERAFY RFID Label Type, Price Quote & Suitability

The ledgering of RFID Smart Labels on Blockchain-Ledgered Plastics (BLPs) will use Standard Disposable Off-Metal RFID labels, suitable for high-
volume application across most plastic types, especially in the packaging industry. Each label is estimated to cost under $0.10, given it’s standard
label type, offering a low-cost and scalable solution that integrates easily with existing barcode or QR-based systems.

Alternatively, RFID Inlays can be embedded directly into packaging in a loose wire-like structure, providing greater durability and tamper
resistance. However, it still requires an additional barcode for ERP-integrated scanning at the retail level. Therefore, Inlays are reserved for later
stages requiring deeper product integration.



Appendix 4.0 - GreenLoop App Prototype Test

Due to the app being run and developed on Replit which does not run online 24/7, please contact Kai Li Chiam on LinkedIn to turn on the
live app when testing the Prototype.

Example blockchain ledger for testing (Product ID & Weight):

Start with manufacturer login ID (eco123), followed by distributor(trans456), retailer (retail789), consumer (home321) and recycling centre (recycle999).

http://www.linkedin.com/in/kailichiam


Multi-Stage Circular Economy Implementation

CE Stage What They Need GreenLoop Initiatives

Early Stage Adoption & CE
Understanding

CE awareness training, technological
support & close guidance

Use ASEAN Access LEARN to provide sector-
specific CE education + demo GreenLoop
via local pilot projects + offer free trials with
integration mentorship

Intermediate Stage CE
Implementation

Green Financing, 
Long-term sustainability strategy 

Link high GCCS scores to sustainability-
linked loans + provide strategy advisory

Appendix 5.0 - MSME’s Awareness Gap & Circular Economy Transition



Appendix 6.0 - ASEAN Access LEARN

ASEAN Access LEARN offers live virtual training sessions and self-paced courses led by experts in international trade, each specializing in their
respective industries. This ensures that all training provided meets the highest standards of quality. All sessions and courses are conducted in
English, and participants who complete the training will receive a certificate from the platform.

A recent live market talk similar to GreenLoop’s interest is the Switch to Green: Sustainable Value Chain for Recycled Plastic hosted by Hieu
Huu Nguyen, Co-founder and CEO of FiinGroup, which has been actively monitoring and analyzing Vietnam’s plastic and plastic recycling
industries for over a decade through in-depth industry reports and tailored research services.

Source: ASEAN Access Learn (2025)



Appendix 7.0 - ACCMSME policy recommendations

Source: ASEAN Secretariat (2025)

GreenLoop Alignment:
Policy 5: Facilitate Sustainable Finance and
Investment
Policy 3: Design and Promote Eco-Labelling
Incentives
Policy 6: Promote market access: Green
Procurement & Supply Chain Enhancement

ASEAN Coordinating Committee on MSMEs (ACCMSME) Policy
Recommendations on Enhancing ASEAN MSMEs’ CE Participation



Appendix 8.0 - SEA-MaP

Southeast Asia Regional Program on Combating Marine Plastics (SEA-MaP)

Source: ASEAN (n.d.)



Country Country Advantage

Malaysia
(Core Operations & Strategy)

Singapore
(Advisory - Blockchain & Green

FInance)

Philippines
(Primary Focus High-Impact Market)

Appendix 9.0 - ASEAN Consortium Strategic Advantages

Builds on the Green Investments Partnership (GIP) with ASEAN,  mobilises blended capital and advisory support to finance

circular and waste management projects across ASEAN (Monetary Authority of Singapore, 2025).

Channels Singapore’s skilled talent pool into regional projects, expanding their global exposure and hands-on experience in

digital governance and sustainability.

Positions Singapore as a reputable candidate for global ESG capital, directing investments toward verified and high-impact

circular economy or sustainable projects in Singapore.

Strengthens Singapore’s position as ASEAN’s sustainable FinTech hub through the Green Circular Credit Scoring (GCCS) &

GreenLoop integration framework.

Anchors national green talent development through real-world blockchain, logistics, and sustainability applications, aligning

with the Green Skills Fair 2025 agenda (Talent Corporation Malaysia Berhad, 2025).

Showcases Malaysia’s 2025 ASEAN Chairmanship priorities on “Inclusivity and Sustainability” by integrating MSMEs and

waste workers into the digital circular economy.

Establishes the groundwork for circular plastics, high-tech investment, and digital economy growth as GreenLoop expands

beyond Philippines and scale across Malaysia.

Addresses the nation’s leading role in marine plastic leakage through large-scale source reduction and value creation for

collected plastics.

Strengthens financial inclusivity through green microfinancing, enabling MSMEs to access sustainable credit and participate

in circular growth.

 Positions the Philippines as a credible hub for ESG and climate investment, diversifying the economy and creating a stable

market for recycled materials.



Appendix 10.0 - Sustainability-Linked Loans (SLLs) in ASEAN

Source: Climate Bonds Initiative (2023)



Appendix 11.0 - ASEAN Consortium Financial Projection



Appendix 11.1 - ASEAN Consortium Financial Projection Assumptions

Financial Projection Assumptions
i.    A 3% annual inflation/growth rate starting in Year 2 is assumed to account for increased salaries and maintenance as the platform scales. 

ii.   The consortium begins with 5 founding manufacturers in Year 1. We assume a growth rate of 25% annually for the first three years, and then a more
conservative 15% thereafter as the market matures.

iii.   Microfinancing Institutions (MFIs): We assume a starting number of 5 MFIs in Year 1, with an aggressive growth rate of 100% annually for the first two
years, as the GCCS proves its value, before tapering to 50% and 25% in subsequent years.


