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Some Examples of Digitization 

1. Existing tools such ERP for waste collection and handling 

2. Simulations of waste streams and solutions. 

3. The Use of Applications (APPs) on mobile devices 

4. The use of wider extended producer responsibility schemes 

5. The use of Artificial Intelligence – materials identification to 
advances in AIs for all of the above 

Today, we will share some examples of items 2 through 5. 
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Solutions for Waste  

Source 
Prevention 

(Tier 1) 

Prepare for reuse 

(Tier 2) 

Recycling 

(Tier 3) 

Recovery 

(Tier 4) 

Disposal 

(Tier 5) 

Example Municipal 
Waste generation: 

 
See Screening example 

on following slides 
 

5 planning scenarios 
used to demonstrate 

complexity 

Activities that change the 
volume and composition of 

waste generated 

Prudent order of Waste Management based on Waste Management Hierarchy 
Prevention being the highest and most preferred (ADB Energy Policy 2020) 

Examples of individual Activities (not full list) 

• Waste 
reduction 
policies 

• EPR policy 
• Digital tools 

(APPs) for 
improved 
waste 
tracking, 
sorting, and 
recycling 

• Large material 
recovery 
facility (MRF) 

• Eco-industrial 
park MRF 

• Small MRF 
• Informal 

waste pickers 
• Secondary 

sorting 
• Compost 

• PE/PET/PP 
recycling 

• Torrefaction 
• Black soldier 

fly farms 
• Paper & 

Metals 
recycling 
(aluminum, 
copper, etc.) 
 

• Gasification 
• Pyrolysis 
• Waste to fuels 
• Energy from 

Waste (EfW) 
• Anaerobic 

digestion 
• Refuse derived 

fuel (RDF) or 
(SRF) 

• Landfill gas to 
power/energy 
 

• Open dump 
closure 

• Landfill 
• Wastewater 

treatment 
• Incinerator 
• Landfill Mining 
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Object Based Modelling - Agents 

Source 
Prevention 

(Tier 1) 

Prepare for reuse 

(Tier 2) 

Recycling 

(Tier 3) 

Recovery 

(Tier 4) 

Disposal 

(Tier 5) 

Waste generation 

Activities that change the 
volume and composition of 

waste generated 
Tiers in Waste Management Hierarchy 

A2 

P1 

A10 

A3 A4 

A5 

A9 

P7 A6 

P8 

A1 

Market that accepts valuable products (recycled materials, energy, fuels, etc.) 

Material product 

Energy product 

Legend 
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Model Parameters and Results 
Model uses waste composition data and agent process data to explore and measure the environmental 

and economic performance of different waste management scenarios. 

Waste Composition Agent Process Data (inputs and outputs) Economic and Financial Indicators 
• Net present value 
• Annual shortfall 
• Capital costs 
• Operating costs 
 
Environmental Indicators 
• Greenhouse gases (CO2-eq) 
• Nitrogen oxides (NOx) 

• Sulfur oxides (SOX) 

• Particulate matter (PM) 
• Unintentional Persistent 

Organic Pollutants (UPOPs) 
 

Social Indicators 
• Disability adjusted life years 
• Jobs - male/female 
• Jobs - formal/informal  
• Access to waste services 
 

Model Parameters Model Results 
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How the WARPS Tool Works 
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Basic Waste Parameters 

User interface steps 

1. Enter waste 
profile 

2. Select waste 
management 
agents 

3. Set policy and 
price conditions 

4. View results in 
the dashboard 
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User interface steps 

1. Enter waste 
profile 

2. Select waste 
management 
agents 

3. Set policy and 
price conditions 

4. View results in 
the dashboard 

 

Setting up Waste Flows 
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User interface steps 

1. Enter waste 
profile 

2. Select waste 
management 
agents 

3. Set policy and 
price conditions 

4. View results in 
the dashboard 

 

Adding Policy Information 
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User interface steps 

1. Enter waste 
profile 

2. Select waste 
management 
agents 

3. Set policy and 
price conditions 

4. View results in 
the dashboard 

 

Inputting Context Specific Economic Data 
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User interface steps 

1. Enter waste 
profile 

2. Select waste 
management 
agents 

3. Set policy and 
price conditions 

4. View results in 
the dashboard 

 

Adding Market Pricing Information 
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User interface steps 

1. Enter waste 
profile 

2. Select waste 
management 
agents 

3. Set policy and 
price conditions 

4. View results in 
the dashboard 

 

Simulation Summary 
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User interface steps 

1. Enter waste 
profile 

2. Select waste 
management 
agents 

3. Set policy and 
price conditions 

4. View results in 
the dashboard 

 

Agent Specific Results and Aggregation 

Financial performance results summary 
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User interface steps 

1. Enter waste 
profile 

2. Select waste 
management 
agents 

3. Set policy and 
price conditions 

4. View results in 
the dashboard 

 

More Agent Specific and Aggregation Results 

Environmental performance results summary 
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Screening Example – Waste Flow Simulation 

15 

Simulation by ADB WARPS tool 

Energy from Waste  
(EfW) 

Thermal Project 
 

Assumes all waste to EfW plant 
 

Scenario 2 

OR 

landfill 

(Open dump scenario 0 
Engineered Landfill Scenario 1)) 
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Screening Example – Impacts of Flow Scenarios 1 

16 
Simulation by ADB WARPS tool 

Annual Subsidies for five technology and business model scenarios  
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Screening Example – Impacts of Flow Scenarios 2 

17 

Simulation by ADB WARPS tool 

New Jobs GHG Emissions (scope 1&2) 

uPOPs Emissions 
SOx Emissions 
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Screening Example – Impacts of Flow Scenarios 3 

18 

New Jobs for Women New Jobs  
Formal Vs Informal 

Human Health Impacts 

Simulation by ADB WARPS tool 

PM Emissions 
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Outcome of Screening with WARPS 
• Rapid simulation of project scenario(s) using WARPS Tool under beta 

testing.  Note mass and waste character changes will change the outcomes. 
Denser urban areas with high waste volumes will better suited to EfW 
processing of unrecyclable mixed waste depending on context.  

• Ability to handle complexity, context, technology types, waste character, 
waste volumes and incremental changes in overall service delivery. 

• Supportive and engaging to create better outcomes for ADB clients and 
stakeholders.  Not a replacement for Detailed Feasibility Studies. 

• ADB recognizes the support of the Australian Department of Foreign Affairs 
and Trade for the funding support for this study through the Australia 
ASEAN Smart Cities Trust Fund. 
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Geo Tag 

Property 

Units 

Daily Covid 

Waste  

Collection 

Transfer To 

Waste to Energy 

Facility 

Record Of 

Waste To WTE 

Facility 

Note: Mobile application in local language - Odia 

Mobile APPs - Study of RECITY Waste APP 
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Artificial Intelligence Applications 
AI is Ubiquitous in modern life from airline booking bots to machine 
learning algorithms used optical character recognition….(and ChatGPT!)   

Emerging AI applications can query a large data set to discern patterns 
which may not be evident.  Enhanced ability to demonstrate feed stock 
for recycling, reuse and energy recovery. 

This might include the linking of waste pickup trucks with air quality 
and local sanitation information (i.e. Deep Trasher) to determine areas 
where enhanced community engagement/enforcement is needed to 
stop dumping. 

Further development AI in ADBs operations under ADB Artificial Lab in 
collaboration with Amazon Web Services (AWS). 

21 
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When you think Artificial Intelligence… 

Wade.ai 

Ellipsis 
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Which data collection method to choose? 

CCTV 

Camera on 
vehicle 

Smartphone 

Drone 

Mapillary 

Update frequency  

Human Ressource 

Cost 

Deployment 

Acuracy 

Spatial coverage 

Copyright/legal 

Criteria 
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CCTV 

Camera on 
vehicle 

Smartphone 

Drone 

Mapillary 

A choice guided by simplicity and low costs 



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission. 

Creating data on-demand 

Source: 

https://play.google.com/store/apps/details?id=com.ha

ppyconz.blackbox&hlen&gl=US 

Source: EGIS, 2022 

Android Autoboy App Android Deeptrasher Uploader 

1’ 
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INSTANT IMAGE RECOGNITION  

1’ 

Before After 
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Rendering on ADB SPADE Platform 

px² of waste 

Heatmap 

Grid with cleanliness score 

Rendering possible for: 

 Different time ranges:  

 last day 

 rolling 7 days 

 rolling 30 days 

 Worldwide coverage 
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Next Steps 

Future actions: 

 Integrating a number of non-AI applications with AI enable applications to build a suite of tools for 
ADB Developing Member Countries under ADB AI Lab (in collaboration with AWS). 

a. Simulate waste supply chains and game various scenario for solutions. 

b. Track the performance of waste supply chains and link outcomes from Deep Trasher to 
planning scenarios. 

c. Query data for opportunities for localized recycling, upcycling or business process changes to 
reduce cost and increase amenity. 

d. Integrate solution into wider circular economy value chain. 

e. Integrate Extended Produce Responsibility Platforms with AI to query outcomes and optimize 
economic, social and environmental outcomes. 
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Digitizing the Circular Economy – EPR – Extended Producer Responsibility 

Policy, Regulation, Taxation & Subsidy 

Capital with Confidence 

Government 

Create regulatory environment, 

owns platform, collects revenue 

(TC) & disburses subsidy (S) 

Changes deployment of capital 

to more attractive subsidized 

waste activities & low impact 

FMCG companies 

Waste managed to be within ecosystem services boundary 

End of Life Technology 

Product 

design impact 

valued over its 

life 

Industry 

Recyclers 

Consumer 

Waste Collectors 

A
P

P
 

A
P

P
 

Platform & APP linking import/sale, location & treatment charge (TC)/subsidy (S) over product lifecycle 

A
P

P
 

A
P

P
 

+$S 

-$$TC 

End of Life facility provider paid a flat toll 

charge, removing perverse incentive to 

burn – encourages recyclers Enforcement 
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In Conclusion 

• Digitization is the “low hanging fruit” for Energy and Waste. 

• The use of satellite based data, especially remote sensing of CO2 and 
CH4 will bring waste and energy practice into wide view. Blog here. 

• Moving along the digitization pathway allows for acceleration in our 
efforts on Just Energy Transition.  Blog here.   

• Many of you will have already embarked on this journey whilst others 
are not yet mobilized.  I wish you well on your journey. 

• Thank You 

 

Steve Peters – speters@adb.org  
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https://blogs.adb.org/blog/methane-a-deadly-climate-problem-with-a-simple-solution
https://www.diplomaticourier.com/posts/democratizing-data-access-to-accelerate-efforts-on-climate-change
mailto:speters@adb.org

