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Do you recycle?

Problem analysis Problem Solution ImplementationImpact



Total ASEAN MSW ≈ 170–180 million tons/year

Average MSW generation: 1.14 kg per capita/day 

Only ~20%  is recycled sustainably. 

• This large-scale generation with
•  Weak recycling systems
•  Poses serious environmental and 

economic challenges.

Dataset: What a Waste 2.0 (World Bank) – “Trends in Solid Waste Management”

URL: https://tinyurl.com/3n9486f2

Dataset: What a Waste 2.0 (World Bank) – “Trends in Solid Waste Management”

URL: https://tinyurl.com/3myss5ru



Region/Countr

y

Avg MSW per 

capita 

(kg/day)

Total MSW 

(Mt/year)

ASEAN (avg) 1.14 ~170–180 Mt

EU (avg) 1.33 ~225 Mt

USA 2.24 ~292 Mt 

Japan 1.10 ~43 Mt

South Korea 1.10 ~54 Mt

ASEAN vs Developed Countries
MSW & Recycling Comparison

ASEAN generates less per capita waste 
than USA or EU, but:

 Recycles far less (20% vs 47–59%)

Developed countries have infrastructure, 
incentives, and circular economy 

markets to support high recovery rates.

ASEAN’s low recycling rate despite

high total volume = huge missed opportunity

Dataset: Eurostat “Municipal waste statistics” (EU average ~50% in 2021)

URL: https://tinyurl.com/mppwwcsk

Dataset: US EPA “Facts and Figures about Materials, Waste and 

Recycling” (national MSW recycling; latest series)

URL: https://tinyurl.com/bdd4efb9 



The Gap Between Waste and Worth

Problem analysis Problem Solution ImplementationImpact



 Problem  Solution

• ASEAN loses $80B–$120B in 

recyclable value yearly.

•  ~20% of MSW is sustainably 

recycled or treated

•  Waste-to-resource pathways 

are fragmented, underutilized, 

and opaque.

 Impact



worth of recyclable materials is 

lost annually due to inefficient 

waste management practices

(based on available data from 

2022)

is processed in controlled 

waste management 

facilities, but often without 

material recovery or 

emissions treatment.

(based on available data 

from 2025)

greenhouse gas emissions 

per year from waste 

(based on available data 

from 2023)

40% - 45% $80 billion to $120 billion 1,719,770.00 MtCO₂e 

Report: UNEP “Waste Management in ASEAN Countries: Summary Report”

URL: https://tinyurl.com/4n94stt8

Global stat basis: Ellen MacArthur Foundation (EMF), “New Plastics Economy”

URL: https://tinyurl.com/45shn749

The Waste Crisis in ASEAN: A Mounting Challenge

Dataset: EDGAR v8.0 – Waste sector emissions (country level)

URL: https://tinyurl.com/5edkcf3k



Waste Composition Across ASEAN Countries

Dominant Waste Streams
Plastics, food, and paper/cardboard form the bulk of ASEAN's waste due 
to high consumption and inadequate recycling. Limited infrastructure 
leads to landfilling or burning of these materials despite their 
recyclability.

Dataset/report: UNEP ASEAN Summary Report (Fig. 8; country breakdowns)

https://tinyurl.com/5e6chpfj



Waste Composition Across ASEAN Countries

Underutilized Resources
Wood, metal, and glass waste often go unrecycled but hold 
economic potential. Better sorting and processing could transform 
them into valuable materials, supporting a circular economy.

Dataset/report: UNEP ASEAN Summary Report (Fig. 8; country breakdowns)

https://tinyurl.com/5e6chpfj



"Indonesia’s waste = 65M tons/year — where does it all go?"

Dataset: What a Waste 2.0 (country totals; Indonesia ~64–65 Mt/y, etc.)

URL:  https://tinyurl.com/ya4xvyp5

https://tinyurl.com/568p29x8



Countries with high waste generation 
(e.g., Indonesia, Vietnam, The Philippines)

Countries with low recycling rates 
(e.g., Lao PDR, Myanmar, Cambodia)

Countries with growing green innovation 
sectors (e.g., Singapore)

Regional Waste Opportunity Map

Myanmar

Thailand

Malaysia

Vietnam

Indonesia

Lao PDR

Cambodia

Singapore

The Phillipines

Brunei

Countries with Emerging Transition
(e.g., Thailand, Malaysia, Brunei 
Darussalam)

• Source: World Bank (2018). What a Waste 2.0: A Global Snapshot of Solid Waste Management.

      Dataset URL: https://tinyurl.com/2mrfe3x4

• Source: United Nations Environment Programme (UNEP), Regional Office for Asia and the Pacific.

      Dataset URL: https://tinyurl.com/4n94stt8

• Source: ASEAN Secretariat (2023), Jakarta.

      Dataset URL: https://tinyurl.com/s2meahu6



The chart shows recycling rates across ASEAN nations, with Singapore 
leading at 36.84%, while Indonesia and Lao PDR report the lowest rates at 
4.23% and 6.04%, highlighting regional disparities in waste management.

Regional base: UNEP ASEAN Summary Report

https://tinyurl.com/4n94stt8



• This diagram shows the link between GDP (in thousands) and recycling rates in ASEAN countries. 
• Singapore, has the highest GDP, also has a relatively highest recycling rate,
•  Other countries show low GDP and  low recycling activity. 
• Some countries lack recycling data. Dataset: World Bank, WDI — NY.GDP.MKTP.CD

URLs: https://tinyurl.com/522k8p6x

API docs: https://tinyurl.com/42vxy3wz



The Solution ASEAN Has Been Waiting For
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NEXUS
Waste-to-Value

 Problem  Solution

• ASEAN loses $80B–$120B 

in recyclable value yearly.

•  Less than 45% of waste is 

processed sustainably.

•  Waste-to-resource pathways 

are fragmented, 

underutilized, and opaque.

 Impact

An AI-Powered Circular Economy Platform

An AI + blockchain-powered 

digital platform that:

• Matches waste with 

upcyclers

• Optimizes supply chain 

logistics

• Tracks impact in real-time 

using SAP dashboards



W A S T E - T O - V A L U E  
P L A T F O R M

“Turning Waste Into Value – Our Mission”



Objectives

Reduce Landfill Waste Promote Recycling 
Supply Chains

Enable suppliers to sell 

recyclable materials instead 

of dumping them.

Connect manufacturers with 

waste sources to produce 

reusable low-cost products.

Empower Green 
Business via Data

Use analytics to optimize 

operations, forecast 

supply/demand, and measure 

environmental impact.



  Suppliers list waste 

materials (plastic, metal, wood, 

etc.) on the platform.

 Smart matching system 

connects waste types with 

relevant manufacturers

How the Waste-To-Value Platform Works

Manufacturers upcycle 

waste into usable products or 

raw materials

 SAP dashboards track 

materials, trends, and value 

generation in real-time

 Waste auctions enable 

competitive bidding for 

high-demand waste

 Marketplace access for 

both wholesale (bulk buyers) 

and retail customers

 End-to-end traceability 

of waste from source to 

final product

 Distributors deliver 

products to businesses and 

customers

  Eco-entrepreneurs and       

       green businesses can access

       valuable data to grow
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PLATFORM USER CATEGORIES & EXAMPLES

Supplier



PLATFORM USER CATEGORIES & EXAMPLES

Manufacturers
(Upcyclers/ 

SMEs, startups)



PLATFORM USER CATEGORIES & EXAMPLES

Distributors



PLATFORM USER CATEGORIES & EXAMPLES

Retail 
Customers



Suppliers 
(businesses or organizations that generate plastic, 

food, paper/cardboard, or industrial waste)

Food processing 

plants

Plastic manufacturers

Logistics warehouses / 

e-commerce 

(generate cardboard/plastic)

Hotels / Supermarkets

(generate food & 

packaging waste)

ASEAN Federation of 
Plastic Industries (AFPI)

Example organizations in ASEAN



Recyglo (Myanmar)

 plastic & e-waste 

recycler

Waste Reusers / Upcyclers / Recyclers

SMEs, startups, or enterprises that turn waste 

into new products

Example organizations in ASEAN

GA Circular 

(Vietnam/Singapore) 

packaging and 

materials recovery

Evoware (Indonesia)

  turns seaweed into 

packaging

Organic compost SMEs

buy food waste for 
conversion

Paper 

millsuse scrap 
cardboard/paper as 

raw material



Distributors & Logistics Providers

Companies that manage the collection, transport, 

and delivery of repurposed materials across the 

supply chain.

Example organizations in ASEAN

DHL Supply Chain Kerry Logistics Network SCG Logistics DB Schenker Yusen Logistics



Retail Customers

Businesses and individuals that purchase upcycled 

or recycled products distributed through the 

platform for resale or personal use.

Example organizations in ASEAN

Supermarkets 

(e.g. City Mart, 

FairPrice, Big C)

 Buy compost, eco-

packaging, or paper-

based goods to resell 

to consumers.

Eco-conscious retailers 

(e.g. The Green Corner, 

Ecotopia)

 Purchase upcycled 

products (e.g. bags from 

plastic, furniture from 

wood/paper waste).

Online shops 

(e.g. Shopee sellers, 

Lazada eco stores)

 Buy and resell 

sustainable products to 

end customers.

Individual buyers

 (e.g. farmers buying compost, 

crafters buying paper)

 Use platform to directly source 

low-cost recycled goods.



Waste-type analysis

Smart matching engine

Supply-demand forecasting

Predictive logistics 

planning

Core Technology Stack: AI, Blockchain & SAP Analytics

1. AI & Machine Learning Layer



End-to-end traceability

Smart contracts for secure transactions

ESG compliance logs

2. Blockchain Layer



Real-time dashboards

KPI tracking (CO₂ saved, cost reduced)

Auto-generated sustainability reports

3. Data Visualization Layer (SAP Analytics Cloud)



Waste listings & auctions

Manufacturer search/filter

Retail and wholesale customer portal

4. Marketplace & User Interface



How It Works
From waste generation to value creation, our platform streamlines 

the entire circular economy process.



1

2 3

Upload Waste Data

Industries upload detailed information 

about their waste streams, including 

type, quantity, and availability.



1

2 3

AI Analysis & Matching

Our AI engine analyzes waste 
characteristics and matches them with 

optimal repurposing opportunities.



Connect & Transact

Secure blockchain-verified transactions 

connect waste producers with upcyclers and 

manufacturers.



1 2

3 4



Track Impact

Monitor environmental impact, cost savings, 

and compliance metrics through real-time 

analytics.



4

2

3

1



Sustainability & Business Model: Built to Last and Scale

Transaction Fees   ⟶ % commission on B2B/B2C waste-material sales

Freemium Access Model ⟶ Free listing for small suppliers; premium features for businesses



ESG Report Subscriptions

Monthly/quarterly reports sold to corporates or agencies

Data Insights Licensing

Industry data analytics for policymakers or NGOs

Sustainability & Business Model: Built to Last and Scale



Greener. Cheaper. Smarter.

Problem analysis Problem Solution ImplementationImpact



NEXUS
Waste-to-Value

 Problem  Solution

• ASEAN loses $80B–$120B 

in recyclable value yearly.

•  Less than 45% of waste is 

processed sustainably.

•  Waste-to-resource pathways 

are fragmented, 

underutilized, and opaque.

An AI + blockchain-powered 

digital platform that:

• Matches waste with 

upcyclers

• Optimizes supply chain 

logistics

• Tracks impact in real-time 

using SAP dashboards

 Impact

• Cuts landfill and GHG 

emissions

• Creates new low-cost raw 

material markets

• Empowers businesses to 

meet SDG and ESG goals

An AI-Powered Circular Economy Platform



ESG Dashboard & Impact Metrics 
Based on 3 main waste types (Plastic, Food, Paper)  across ASEAN

Pilot platform could target 

Value:

40,014 tons CO₂e

By upcycling plastic, 

food, and paper waste 

instead of landfilling

 Waste Diverted  CO₂ Emissions Saved

Value:

21,060 tons

Waste volume repurposed 

from landfill or open 

dumping across ASEAN

 Cost Savings for Suppliers

Value:

USD 2,511,000

From avoided disposal 

fees and sale of 

recyclable materials

 Recycled Material Value

Value:

USD 2,133,000

Market value of plastic, 

food compost, and 

recycled paper resold

 Transactions Matched

Value:

42,000 matches

Successful connections 

between waste suppliers 

and upcyclers

 ESG Compliance Score

Value:

78%

Composite score from 

traceability, diversion 

rate, and reporting



Platform Feature 
UN SDG Target & 

Indicator
ASEAN 2025 Measure

AI Waste Matching
SDG 12.5 - Reduce waste 

generation

ASEAN Socio-Cultural Blueprint: 

Circular economy promotion

Blockchain for ESG 

Compliance

SDG 13.3 - Improve education & 

awareness

ASEAN Economic Blueprint: 

Transparency & traceability

Marketplace & Upcycler 

Network

SDG 9.4 - Sustainable 

infrastructure

ASEAN Innovation Goals: Industry 

4.0 & resource efficiency

SAP ESG Dashboards
SDG 12.6 - Adopt sustainable 

practices

ASEAN Green Growth Agenda: 

Business sustainability tracking

Our platform features Aligning with UN SDGs & ASEAN 2025 Strategic Priorities



ASCC Blueprint 2025 Alignment

Characteristic / Element How Waste-to-Value Platform Supports It

E.2: Sustainable Consumption and 

Production

Promotes circular economy by transforming waste into 

marketable resources.

E.3: Environmental Sustainability 

and Climate Resilience

Reduces landfill use and GHG emissions through digital 

waste optimization and CO₂ tracking dashboards.

D.1: Strengthening Human 

Development

Builds digital literacy and data analytics capacity among 

youth and SMEs in waste sector.

Impact: Supports ASEAN Vision 2025 goal of a “clean and green ASEAN with sustainable 

consumption patterns.”

AEC Blueprint 2025 Alignment

Strategic Measure / 

Priority
How Waste-to-Value Platform Supports It

A5: Foster Innovation and 

Entrepreneurship

Encourages data-driven eco-entrepreneurship and cross-

border collaboration among recyclers and startups.

B4: Sustainable Economic 

Development
Creates a new regional green value chain connecting 

suppliers, upcyclers, and buyers across ASEAN.

C2: Enhancing Digital Integration
Uses AI, blockchain, and SAP Analytics Cloud to increase 

supply-chain transparency and cross-border traceability.

D1: Strengthening Micro, Small, 

and Medium Enterprises (MSMEs)

Empowers SMEs to participate in circular economy markets 

using accessible digital tools.

Impact: Advances AEC Vision 2025 of a “highly integrated, cohesive, and sustainable ASEAN 

economy.”

ASEAN 2025 Strategic Alignment – Waste-to-Value Platform

Sources: ASEAN Secretariat (2015) ASEAN Socio-Cultural Community Blueprint 2025; 

ASEAN Secretariat (2015) ASEAN Economic Community Blueprint 2025; ASEAN 

Secretariat (2023) ASEAN Investment Report 2023 – The Green Investment Landscape.



Long-Term Ecosystem Value

Environmental

Less landfill, lower 

emissions

Economic

Cheaper raw materials, 

new market 

opportunities

Social

Job creation for 

recyclers, SMEs, and 

logistics partners



From Idea to Implementation

Problem analysis Problem Solution ImplementationImpact



Year Milestone Description

2025 MVP Launch in Yangon
Basic matching engine + manual marketplace 

with pilot industries

2026 Pilot Scale-up in 3 ASEAN cities
Add logistics optimization, ESG dashboard, and 

blockchain tracking

2027 Regional Rollout across ASEAN
Multi-country launch, multilingual UI, policy 

alignment for ESG compliance

Implementation Roadmap: From Vision to ASEAN Impact

Timeline: 2025–2027



Key Stakeholders 

Implementation Roadmap: From Vision to ASEAN Impact

 Industrial Waste 

Suppliers

 Upcyclers / 

Recyclers

 Tech Enablers  Governments

 Investors / 

ESG Funds

factories, manufacturing 

units

SMEs, startups, 

informal sector

SAP, logistics AI providers, 

blockchain integrators

ESG policy support, public 

waste data, incentives

for scaling sustainable 

marketplaces



Waste-to-Value: Building a Greener, Smarter ASEAN 
Together

“We are Team NEXUS, and this is our 

vision for a better, cleaner ASEAN.”

Thank You



Team NEXUS - ASEAN DSE 2025 Regional Finals References

Global & Regional Datasets
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Dataset: Trends in Solid Waste Management (country totals and per-capita data).
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5. Pollution Control Department, Thailand. (2018). Plastic Waste Management Roadmap 
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KPI Calculation Models – Appendix 1

1. CO₂ Emissions Saved

Formula:

Total CO₂ Saved (tons) = Σ [Waste type 

(tons) × Emission Factor (tCO₂/ton)]

Example:

• 10 tons plastic × 2.7 = 27 tCO₂

• 5 tons food waste × 1.9 = 9.5 tCO₂

• 5 tons paper × 3.3 = 16.5 tCO₂

•   Total = 53 tCO₂ saved

2. Waste Diverted from Landfill

Formula:

Total Waste Diverted (tons) = Σ [Waste 

Supplied × Diversion Rate]

Example:

• 30 tons collected × 70% diversion

•   = 21 tons diverted

3. Cost Savings for Suppliers

Formula:

Total Cost Savings = (Disposal Cost 

Avoided + Revenue Earned from Sale)

Example:

• Disposal: $100/ton × 21 tons = $2,100

• Sale of waste: $150/ton × 21 tons = 

$3,150

•   Total = $5,250 saved

4. Recycled Material Market Value

Formula:

Market Value = Σ [Recycled Waste × 

Market Price/ton]

Example:

• Plastic: 10 tons × $300 = $3,000

• Food (as compost): 5 tons × $60 = 

$300

• Paper: 5 tons × $200 = $1,000

•   Total = $4,300

5. Platform Transactions

Formula:

Total Matches = Suppliers × Avg 

Upcyclers per Supplier × Time

Example:

• 10 suppliers × 3 matches/month × 3 

months = 90 matches

6. ESG Compliance Score

Formula:

 A weighted score (scaled to 100%) based 

on:

• Traceability (35%)

• Waste reduction (30%)

• Verified reports (20%)

• Carbon savings (15%)

Example Weights:

(0.9 × 35) + (0.7 × 30) + (0.6 × 20) + (0.9 × 

15) = 78.5%



Root-Cause Analysis: Why ASEAN’s Recycling Systems Fail - Appendix 2

Fragmented national regulations  -->

Weak enforcement of recycling mandates  -->

Lack of regional coordination--> High cost of waste segregation -->

Low investment incentives for recyclers -->

Unstable demand for recycled materials -->

Insufficient sorting & collection systems -->

Outdated landfills / no MRFs in rural areas -->

Limited data integration across supply chains -->

Low household separation participation  -->

Poor awareness of waste value -->

Cultural convenience of “throw-away” habits -->

No centralized data on waste flows  --> High humidity degrades recyclables  -->

Informal sector not digitally recorded  -->

Lack of transparent performance metrics --> Climate-related disasters disrupt waste logistics-->

Urban density & limited land for facilities -->

Cross-border traceability via 

blockchain

Marketplace + 

transaction transparency 

attracts investors

AI-driven matching + 

predictive logistics

Dashboard + education 

partnerships through SAP 

ESG tools

Real-time dashboards & 

ESG compliance logs

Predictive logistics + 

regional resource-sharing

Problem areas

Solution

Policy & Management Financial & Market Factors Infrastructure & Technology

Public Awareness & Behavior Data & Governance Environmental & External Factors



\text{Break-Even Point (BEP)} = \frac{\text{Fixed Costs}}{\text{Selling Price per Unit} - \text{Variable Cost per Unit}} ]

0

30000

Fixed Cost (FC) 

Platform 

development, hosting, 

admin, marketing 

(annual)

40000

Average Transaction 

Value

Typical waste–

upcycling trade on the 

platform

5 000

Commission 

(Revenue %) 

5 % of each 

transaction 
—

Revenue / Transaction 

(SP)
5 % × 5 000 250 / transaction

Variable Cost / 

Transaction (VC)

Payment gateway, 

logistics data, 

handling

50 / transaction

Contribution Margin 

(SP – VC)

250 – 50 = 200 USD / 

transaction

Break-Even Point (BEP) Analysis - Financial Feasibility of Waste-to-Value Platform - Appendix 3

Goal: Determine the number of successful waste–upcycler transactions needed for the platform to break even.

Number of Transactions (0 → 400)

“P
ro

fi
t 

(U
S

D
)”

 (
0

 →
 4

0
0

0
0

)

Total Cost 

Line

Total Revenue 

Line
Intersection 

Point

100 200 300 400

10000

20000

40000

50000

Break-Even Point = 200 transactions per year

At 200 matched waste-upcycler transactions (~USD 1 million total value), the platform covers its yearly costs 

and becomes profitable.
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