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Some Examples of Digitization

Existing tools such ERP for waste collection and handling
Simulations of waste streams and solutions.

The Use of Applications (APPs) on mobile devices

The use of wider extended producer responsibility schemes

The use of Artificial Intelligence — materials identification to
advances in Als for all of the above

A S

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



Solutions for Waste

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)

A

[ : \ ! ‘
Prevention Prepare for reuse Recycling Recovery Disposal
(Tier 1) (Tier 2) (Tier 3) (Tier 4) (Tier 5)

q Examples of individual Activities (not full list)
v L S e L Sl 1 == = — - 1
H . Waste 1, Large material | e PE/PET/PP e Gasification Ve Opendump |
\ Y J I reduction I recovery I recycling I, ¢ Pyrolysis I : closure I
Example Municipal | policies : I facility (MRF) : 1 * Torrefaction : 1+ Waste to fuels : 1 ¢ Landfill |
Waste generation: : . EPR policy | : * Eco-industrial | : * Blacksoldier I« Energy from ( 1+ Wastewater :
. Digital tools : park MRF || fly farms I : Waste (EfW) : treatment I
See Screening example | .(APPS) for I, Small MRF | |+ Paper& | |+ Anaerobic | |+ lIncinerator |
on following slides 1 improved 'y« Informal '} Metals I} digestion I'| + Landfill Mining |
| waste : | waste pickers : | recycling : 1 » Refuse derived : | :
used to demonstrate | sorting, and | | sorting I, copper, etc.) | : (SRF) I : I
complexity | recycling I Compost I Iy« Landfillgasto I | I
Lo e o1 L _power/energy ! !
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Object Based Modelling - Agents

Activities that change the
volume and composition of
waste generated

( A \ | A |

Prevention Prepare for reuse Recycling Recovery Disposal
(Tier 1) (Tier 2) (Tier 3)

HE | —) [
lHH J .::
|

Waste generation

Tiers in Waste Management Hierarchy

| Material product =

I Energy product
L

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

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



Model Parameters and Results

ADB

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

Waste

Quality

Composition (%) Mass (

Food and kitchen waste Dry recyclable 20% 40
Commingled 40% 80
Wet 40% 80
Other Organic Dry recyclable 20% 18
Commingled 40% 36
Wet 40% 36
Paper & Cardboard Dry recyclable 20% 12
Commingled 40% 24
Wet 40% 24
Plastics Dry recyclable 20% 26
Commingled 40% 52
Wet 40% 52
Leather and Rubber Dry recyclable 20% 8
Commingled 40% 16
Wet 40% 16
Textile Dry recyclable 20% 8
Commingled 40% 16
Wet 40% 16
Metal Dry recyclable 20% 8
Commingled 40% 16
Wet 40% 16
Glass Dry recyclable 20% 12
Commingled 40% 24
Wet 40% 24
Ceramic & Stone Dry recyclable 20% 22
Commingled 40% 144
Wet 40% 44
Special/Hazardous Dry recyclable 20% 6
Commingled 40% 12
Wet 40% 12
Other/residual N/A 200

500

1500

Freewater
Total

/

Model Parameters

Agent Process Data (inputs and outputs)

Category Input/output flow Unit Amount
Waste input Waste stream tonnes -
Ancillary inputs Labor person-hours -
Land area hectares -
Electricity kWh -
Water M3 -
Valuable outputs Energy MWh -
Products tonne -
Specialty items Biodiesel, biochar,
tonne -
fertilizer, etc.
Less valuable outputs  Digestate tonnes -
Process Water M3 -
Outputs to legacy tonne -
Waste (to EfW plant) tonne -
Environment Cco2 kg -
uPOPs g -
Particulate matter (PM) g -
Sox g -
Nox g

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

Model Results

ﬁonomic and Financial Indic
* Net present value
*  Annual shortfall

* (Capital costs
* Operating costs

Environmental Indicators

* Greenhouse gases (CO,-e

* Nitrogen oxides (NO,)

*  Sulfur oxides (SOy)

* Particulate matter (PM)

* Unintentional Persistent
Organic Pollutants (UPOP

Social Indicators

* Jobs - male/female

e Jobs - formal/informal
*  Access to waste services

* Disability adjusted life years

;@

a)

s)
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How the WARPS Tool Works

A Tool for Planning Waste Management Systems and Analyzing the Environmental,

Economic, and Social Performance

Introduction and Background Purpose of Tool
Enabling a circular economy requires strategic planning of waste management ASSIST
systems. Such systems should provide environmental, economic, and social policy makers plan out pathways for managing different types of wastes.
benefits, but can be very complex due to the various types of waste streams and EXPLORE
options for managing waste at different stages. The Asian Development Bank has the effects of prices and policies on waste management systems.
developed this excel-based tool to compare potential waste management systems QUANTIFY
and measure their environment, economic, and social performance. The tool environmental, economic, financial, and social performance to inform
provides users with a means of taking a first-cut look at a variety of what-if what aspects a future full feasibility study could focus on.

scenarios for managing waste at different scales.

Tool Structure and User Guide Color Coding

Step 1: Create waste profile Values that users

Step 2: Select agents to design system can vary.
Step 3: Set policy and price conditions Values that should

Step 4: View results be kept fixed.

Step 5: Visualize system in Sankey diagram

For each scenario to be analyzed, the user must download a separate spreadsheet
to model and analyze the waste management system designed.

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



Basic Waste Parameters

. Waste Generation Profile
User interface steps

1. Enter waste
p rOfi I e Baseline scenario

Total MSW waste 355 Total industrial waste
2 . S e I e Ct wa St e (tonnes/day) (tonnes/day) i
Name of municipal solid Volume of waste Name of industrial Volume of waste
m a n a ge m e nt waste stream Percent (tonnes/day) waste stream e (tonnes/day)
a ge nts Food and kitchen waste 0.0% - Rice husk 0.0%
Other organic 46.0% 163 Sorted PE 0.0%
. Paper and cardboard 15.0% 53 Sorted PET 0.0%
3. Set pol ICY an d Plastics 21.0% 75 | |sorted PP 0.0%
. .. Leather and rubber 0.0% - Waste biomass 0.0%
pr|Ce Cond Itions Textile 0.0% - Medical waste 0.0%
Metal 6.0% 21 Sorted paper 0.0%
. . Glass 4.0% 14 Sorted cardboard 0.0%
4 . Vl EW reS U ItS I n Ceramic and stone 0.0% - Sorted newsprint 0.0%
Special / hazardous 0.0% -
the dashboard Other [ soul 28

Confirm Waste Profile

@Back Next @

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



Setting up Waste Flows

U ser i nte rfa ce Ste pS © Back Agent Selection Sheet Next O

1 . E nte F wa Ste Scenario Name:  Baseline scenario
p rOfi I e Sorted paper

Waste Source MRF and
(clean/comingled, cardboard

mechanical,
centralized) 10.22 sorting 0.92 0.78

2. Select waste tonnes/doy tomnes tomes/day
mMmana ge me nt el Landfill (TPA)

Paper and Paper recycling Recyclable Resource to
5| cardboard Sorted paper Paper Market

0.14

a ge nts tonnes/day
I 2::;%13@ Card bf)ard ?:3;':5': Resource to
3. Set policy and
. e, o tonnes/day tonnes/day
price conditions
Landfill (TPA)
Residuals

A 4

4. View results in 0
t h e d a S h b O a rd Sorted Newsprint Recyclable Resource to

newsprint recycling Paper > Market
0.92 0.78
tonnes/day tonnes/day

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



Adding Policy Information

User interface steps

1. Enter waste
profile

2. Select waste
management
agents

3. Set policy and
price conditions

4. View results in
the dashboard

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

Estimated policy costs

Initial policy investment
(V)]

Annual policy cost
(UsD/year)

o In this section, the user can consider
implementation of waste reduction policies. To
represent a policy or collection of policies, simply
enter:

(1) the total estimated cost of the start of the policy
(2) the annual cost of maintaining, if any
(3) the estimated percent reduction in waste
generation for each type expected to be achieved by
the policy

If there is no waste reduction policy, set all values in
the blue cells to zero (0).

Prices and Policies

Woaste reduction policy

Examples of waste reduction policies

Product redesign Digital tool to
Education campaign to minimize reduce waste
waste generation

Extended producer

responsibility

Initial policy investment

(Usp) S - S - $ - $ 10,000
Annual policy cost
(USD/year) S 150,000 $ 100,000 $ 500,000 $ 2,000

Estimated waste reduction achieved through policy implementation

Waste stream Waste reduced Waste volume Waste volume
through policy before policy (tpd) after policy (tpd)

Food and kitchen waste 0% 0 0

Other organic 0% 163 163
Paper and cardboard 0% 53 53
Plastics 0% 75 75
Leather and rubber 0% 0 0
Textile 0% 0 0

Metal 0% 21 21

Glass 0% 14 14
Ceramic and stone 0% 0 0
Special / Hazardous 0% 0 0

Other 0% 28 28
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Inputting Context Specific Economic Data ADB

User interface steps Prices and Policies

1. Enter waste
profile

Facility-level prices and operating assumptions

General facility costs

o Category ltem Unit Value
Waste Waste collection fee
USD/t
2 ° S e I e Ct Wa Ste This section is for setting the prices and operation conditions that are (tipping/gate fee) /tonne
licabl Il facilities i 1 t system. i
t applicable across all facilities in a waste management system Woaste disposal fee USD/tonne
l I Ia n a ge l I l e n (landfill/incinerator) S -
Ancillary Water price usb/m3 5 1.50
a ge N t S Electricity USD/kWh $ 0.10
Facility operation assumptions Diesel usD/liter S 0.74
Working days per week 6 Land rental Land rental UsD/sgm-month & 3.49
[ ] e
Weeks per year 52 Initial land purchase usD
3 L Set p O I I cy a n d Working hours per day 10 Labor Supervisor UsD/person-day § 13.97
. e . ® Middle USD/person-day $ 8.73
p rl ce CO n d It I o n S Eco-industrial park factors* Helper usD/person-day 7.68
|Recyc|ab|es price factor 1

*1 refers to the existing price. A factor of 1.2 refers to a 20% increase in price of resources that can be sold

4. View results in
the dashboard

10
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Adding Market Pricing Information

User interface steps

1. Enter waste
profile

2. Select waste
management
agents

3. Set policy and
price conditions

4. View results in
the dashboard

Prices and Policies

Sale value of resources to market

Users can use this sheet to set the estimated monetary value of what a

resource (material and/or energy) can be sold at.

Category
Physical goods

Item Unit

Sorted food and kitchen waste UsD/tonne
Sorted other organic USD/tonne
Sorted paper & cardboard USD/tonne
Sorted mixed plastics UsD/tonne
Sorted leather and rubber USD/tonne
Sorted textile UsD/tonne
Sorted metal UsD/tonne
Sorted mixed glass UsD/tonne
Sorted ceramic & stone USD/tonne
Sorted special/hazardous UsD/tonne
Mixed RDF from MRF UsD/tonne
Sorted organics uUsD/tonne
Polystyrene (PS) USD/tonne
Polyvinyl chloride (PVC) UsD/tonne
Acrylonitrile butadiene styrene (ABS) UsD/tonne
PET pellets uUsD/tonne
PP pellets USD/tonne
PE pellets USD/tonne

Black soldier fly larvae protein UsD/tonne

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

rr PP

Value

69.93
83.92

48.95
3497

11




Simulation Summary

User interface steps A0

1. Enter waste

p rof | | e Summary of Financial, Economic, Environment, and Social Performance of Waste Management System

2 . Se I e Ct Wa Ste Total capital invesment (USD) S 210,000,000 Governme'nt tax revenue (USD/year) S 756,707
Net present value before tax (USD) S (183,212,883) &—— |Total new jobs 500

management

Ewronmen o
agents

GHG emissions (tonnes CO2-eq)/year) 17,622 O ¢35 O |Access to waste collection services (persons) 681,637
@ NOx emissons (kg/year) 16,901 m Jobs for women 200
H SOx (kg/year) 12 |l| }[[} Jobs in formal sector 200
3 U Set pOI |Cy a n d Particulate matter (kg/year) 59.11755633 Jobs in informal sector 300
. e, o uPOPs (kg/year) 0.000 Disability adjusted life years 3.4
price conditions
4. View results in
o
the dashboard
12
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User interface steps

1.

2.

Enter waste
profile

Select waste
management
agents

Set policy and
price conditions

View results in
the dashboard

Financial performance results summary

Agent name

Mumber of facilities
Ingut amount to agent
Capacity per facility
haximumm capacity

Financial performance
CAPEX

Land

Labor

Electricity

Watar

Petrol

Diesal

Other

Total OPEX

Revenue

Profitfloss before tax
Tax

Profitfloss after tax
MNP before tax

NPy after tax

Unit

Tonnesfday
Tonnes day
Tonnas/day

usD

UsDfyear
UsDfyear
UsDyfyear
UsDyfyear
LSO year
UsDfyear
UsDyfyear
UsDfyear
LSO year
UsDfyear
UsDyfyear
UsDfyear
s

s

Entire system [all
agents)

(14, 704, 406)
[174,500]
11,35%9,755]
[4E,485)

i

i

i

{2,308, 060)
(3,700,800
4,595,169
204,385
[422,087)
382,282
(8,020,218)
|11,574,922)

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

MRF (dirty,
rmechanical,
centrallzed)

555.00
232,00
233,00

4,500,000}
(34,900)
(738,473)
{48, 485)

o

1]

o
(106,500}
(931,758)
3,042,191
2,110,434
(422,087)
1,688,347
13,273,532
9,718,826

Anaerobic digester

1
234 94
250,00
250000

{4, 700,000)
{138, 600
(498 857)

o

o

i}

o

| 2,050,478)
| 2,688,935
1,552 978
{1,135,957]
o
(1,135,957
{14,266, 734
(14,266, 739)

Agent Specific Results and Aggregation

Landfill non-
hazardous waste,
sanltary with
leachate and gas
management)

1
176.42
555.00
555.00

(5,594,406)
o

[122,426)
o

o

o

o

[47,682)
[170,108)
o

[170,108)
o

[170,108)
(7,027,009)
{7,027,009)

13
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1.00




More Agent Specific and Aggregation Results

User interface ste PS Environmental performance results summary
Landfill {non-
1. Enter waste Bl
. MRF [dirty, nita Ithi
p rOfI I e Entire system (Al mechanical, I!:Iut::;; Eas
Agent name agents) centrallzed) Anaerobic digester management) Resource to Market
Unit
2. SeleCt Wa Ste MNumber of facilities 3 1 1 1
Ingut armount to agent Tonnesfday £55.00 23494 176.42 113109
m a n a ge m e nt Capacity per facility Tonnes/day 555.00 250,00 555.00 1.00
haximumm capacity Tonnesfday L55.00 250,00 555.00
agents
Energy production
. Elactricity hWhyfyear 17,255 ] 17,255 1] 1]
3. Set policy and Giyear 0 : 0 o 0
. .. . Other Gl year i a o i 0
price conditions
. . Environmental parformance
Greenhouse gasses tonnes CO2-aq/year 45,344 a o 45,344 1]
4' VI ew resu Its In NOx kgfyear 25,496 0 25 496 0 1]
S0 kz/year 2358 o 2,308 i) 0
the daSh boa rd Particulate matter ka/fyear 23,614 ] o 23,614 1]
uPOPs uncaptured kg year 0.0550 0.0000 0.0000 0.0550 0.0000
uPOPs captured (bagged]  kafyear 00000 0.0000 00000 00000 0.0000
14
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Screening Example — Waste Flow Simulation

Current waste to landfil

(Open dump scenario 0
Engineered Landfill Scenario 1))

Sorted paper and cardboard
Sorted mixed plastic

Anaerobic digester

I Wastewater reatment (mechanical and biclogical)

Comingled plastic waste

Sorted organics

Sorted metal

Sorted glass

B Wastewater

' Residuals

Resourco o Market

Landfill

ADB

Energy from Waste
(Efw)
Thermal Project

Assumes all waste to EfW plant

Scenario 2

landfill

Simulation by ADB WARPS tool
ADB



ADB

Screening Example — Impacts of Flow Scenarios 1

Annual Subsidies for five technology and business model scenarios
$7,000,000
$6,000,000
55,000,000

54,000,000

53,000,000
52,000,000 I
$1,000,000 I
. eem N H H = H B

Scenario 0:  Scenario 1: All Scenario 2a: AllScenario 2b: AllScenario 2c: All  Scenario 3a:  Scenario 3b:  Scenario 3c: Scenario 4a:  Scenario 4b:  Scenario 4c:  Scenario 5a: Scenario Sb:  Scenario 5¢:

Total annual subsidies (USD/year)

Baseline - All waste to waste to waste to waste to Sortingand  Sortingand  Sortingand  Sortingand  Sortingand  Sortingand  Standalone  Standalone  Standalone
wasteto  sanitary landfill energy, no  energy, gate energy, tipping recycling in recycling in recycling in recycling in recycling in recycling in sorting and sorting and sorting and
landfill (TPA) subsidy fee subsidy fee eco-industrial eco-industrial eco-industrial eco-industrial eco-industrial eco-industrial recycling recycling, recycling,
UsD35/tonne USD35/tonne park park, carbon  park, carbon park with park with park with carbon credit carbon credit
credit price  credit price  digital apps  digital apps,  digital apps, price price
UsD5/tonne  USD43/tonne carbon credit carbon credit USD5/tonne  USD43/tonne
CO2-eq CO2-eq price price CO2-eq CO2-eq
UsD5/tonne  USD43/tonne
C02-eq CO2-eq
m Waste to energy subsidy (USD35/tonne) » Electricity subsidy (USD0.022/kWh) m Additional subsidy required to achieve cost recovery

Simulation by ADB WARPS tool ADB




ADB

Screening Example — Impacts of Flow Scenarios 2

100,000
600
90,000 lccl
New Jobs GHG Emissions (scope 1&2)
500 80,000
m e
@ 70,000
B 400 g
- = 60,000
0 ¢
& 300 S 50,000
-E o
w
5 200 ?:J 40,000
z & 30,000
S
100 20,000
, 1N I 1
Scenario 0: Baseline - All  Scenario 1: All waste to  Scenario 2(a,b,c): All waste Scenario 3(a,b,c): Sorting  Scenario 4(a,b,c): Sorting Scenario 5(a,b,c): 0
waste to landfill (TPA) sanitary landfill to energy and recycling in eco- and recyclingineco-  Standalone sorting and Scenario 0: Baseline - Scenario 1: All waste Scenario 2(a,b,c): Al Scenario 3(a,b,c): ~ Scenario 4(a,b,c):  Scenario 5(a,b,c):
industrial park industrial park with digital recycling All waste to landfill  to sanitary landfill waste to energy  Sorting and recycling Sorting and recycling Standalone sorting
apps (TPA) in eco-industrial park in eco-industrial park and recycling
with digital apps
u Landfill (TPA)  mSanitary landfill ~ m Standalone advanced EfW ~ wMRF  mMRF with digitalization ~ w Anaerobic digester mLandfill (TPA)  m Sanitary landfill  mStandalone advanced EfW  =m MRF  m MRF with digitalization ~ m Anaerobic digester
0.5
70,000
0.45 ..
SOx Emissions
0.4 . R 60,000
5 UPOPs Emissions
= 035
5] 50,000
S o3
= —
g 0.25 $ 40,000
- >
g 3
0.2
g En 30,000
8 oas
£
on 20,000
005 10,000
o - o H ==
Scenario O: Baseline - Scenario 1: All waste to Scenario 2(a,b,c): All Scenario 3(a,b,c): Scenario 4(a,b,c): Scenario 5(a,b,c): —— — ——
All waste to landfill sanitary landfill waste to energy Sorting and recycling inSorting and recycling inStandalone sorting and -
(TPA) eco-industrial park eco-industrial park recycling Scenario O: Baseline - Scenario 1: All waste Scenario 2(a,b,c): All Scenario 3(a,b,c): Scenario 4(a,b,c): Scenario 5(a,b,c):
with digital apps All waste to landfill to sanitary landfill waste to energy Sorting and recycling Sorting and recycling Standalone sorting
(TPA) in eco-industrial park in eco-industrial park and recycling

m uPOPs uncaptured m uPOPs captured (bagged)
with digital apps

Slm ulation by ADB WARPS too/ m Landfill (TPA)  m Sanitary landfill m Standalone advanced EfW = MRF  m MRF with digitalization m Anaerobic digester




Screening Example — Impacts

ADB

of Flow Scenarios 3

60 600
. New Jobs for Women New Jobs
500 Formal Vs Informal
40
B 400
© 30
8
20 ° 300
10 200
0 L . —
Scenario 0: Baseline - All  Scenario 1: All wasteto  Scenario 2(a,b,c): All  Scenario 3(a,b,c): Sorting Scenario 4(a,b,c): Sorting Scenario 5(a,b,c): 100
waste to landfill (TPA) sanitary landfill waste to energy and recycling in eco- and recyclingin eco-  Standalone sorting and - -
industrial park industrial park with recycling 0 -
digital apps Scenario 0: Baseline - All  Scenario 1: All wasteto  Scenario 2(a,b,c): Al Scenario 3(a,b,c): Sorting Scenario 4(a,b,c): Sorting Scenario 5(a,b,c):
mLandfill (TPA)  mSanitary landfill  mStandalone advanced EfW = MRF  m MRF with digitalization ~ m Anaerobic digester waste to landfill(TPA) sanitary landfill Waste to energy and recycling in eco- and recycling in eco- - Standalone sorting and
v g 6 industrial park industrial park with recycling
. . digital apps
Simulation by ADB WARPS tool
mFormal m Informal
600,000
g
4 350
&
500,000 2
N PM Emissions £ 300 Human Health Impacts
] Q0
2 400,000 g
= ]
[ £ 250
5 g
E 8
@ 300,000 Z 200
o ]
2
£ B 150
8 200,000 g
w &
“
S 100
100,000 E
=
Scenario 0: Baseline - Scenario 1: All waste Scenario 2(a,b,c): All Scenario 3(a,b,c): Scenario 4(a,b,c): Scenario 5(a,b,c): 0
All waste to landfill  to sanitary landfill waste to energy  Sorting and recycling Sorting and recycling  Standalone sorting Scenario 0: Baseline - All  Scenario 1: All wasteto  Scenario 2(a,b,c): Al Scenario 3(a,b,c): Sorting Scenario 4(a,b,c): Sorting Scenario 5(a,b,c):
(TPA) in eco-industrial park in eco-industrial park and recycling waste to landfill (TPA) sanitary landfill waste to energy and recycling in eco- and recycling ineco-  Standalone sorting and
with digital apps industrial park industrial park with digital recycling
apps

8
m Landfill (TPA) m Sanitary landfill m Standalone advanced EfW = MRF m MRF with digitalization m Anaerobic digester

m Landfill (TPA)  mSanitary landfill ~ mStandalone advanced EfW ~ wmMRF  mMRF with digitalization ~ m Anaerobic digester



19

Outcome of Screening with WARPS

e 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.

e 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.

ASEAN
AUSTRALIA

R
p— )
v\ / SMART CITIES
TRUST FUND
= . Asian Development Bank



Mobile APPs - Study of RECITY Waste APP

Qc oo 0O Qco o0 0

< e QERGR IG° CAGIEIAR . < DOMESTIC BIO-MEDICAL

f5) 06/08/2020 (0 11:58 am

S 7 06/08/2020 €0 1143 am = : R
@ & ® @ : RC-UKMS-PT-1-000001 i b A ot
CAPTURE LOCATION £ mr. ajay ’ 4
-
LONGITUDE gz.sswgu '_E ﬁ E qei 2521 | 50 aR2 BRe g A
- . - -
LATITUDE E = Gl 2R2 | 86 a2 Gee & > .d_.q

| =3

aeqia RRIae BT ama Gee
2R @G 6411 BRR 124 2Rz GRe
ceala
31 a7 G
.

edlad 2121 QIF | agde | ol @21 6ee
e

Geo Tag Daily Covid Transfer To Record Of
Property Waste Waste to Energy Waste To WTE

RECITY Units Collection Facility Facility

—— Note: Mobile application in local language - Odia
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Artificial Intelligence Applications

Al is Ubiquitous in modern life from airline booking bots to machine
learning algorithms used optical character recognition....(and ChatGPT!)

Emerging Al 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 Al in ADBs operations under ADB Artificial Lab in
collaboration with Amazon Web Services (AWS).




When you think Artificial Intelligence...

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



Which data collection method to choose?

lf? l;) _____ Criteria____
( ~
: Update frequency x./
ccTv ~ ) ’! PN
R/ F a “ .‘=’. : Human Ressource i
5 é
, Cost
Camera on 4 !' a2 R !
vehicle R/ ' a :
| Deployment ”
Smartphone !' {é} 8 i e
E Spatial coverage .‘ ==
1 A\ /4
Drone A P IV ’l E
@ I:=:I R_/ i a * ) \ Copyright/legal @
Mabill Py | S w P/\Y T ]
EV IO /'“ 24 @

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



A choice guided by simplicity and low costs

CCTtv

Cameraon
vehicle

BSSSsmma

Smartghone | B

Drone

Mapillary

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



Creating data on-demand
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INSTANT IMAGE RECOGNITION
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Rendering on ADB SPADE Platform
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Rendering possible for:
v’ Different time ranges:
> last day
» rolling 7 days
» rolling 30 days

v" Worldwide coverage



Next Steps

Future actions:

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

d.

b.

Simulate waste supply chains and game various scenario for solutions.

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

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

Integrate solution into wider circular economy value chain.

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

Platform & APP linking import/sale, location & treatment charge (TC)/subsidy (S) over product lifecycle
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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 CO, and
CH, 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. | 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

