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Today’s workshop represents
more than an academic or
technical exchange —
it is a continuation of a shared
commitment between Indonesia
and Taiwan to address one of
the most pressing environmental
challenges of our time: marine AR e
plastic pollution. <$> ‘~~;§c_eq:1smg17:/°of5urth's surf.alce"i":rid.

are home to countless lifeforms, shaping
climate, f%od, and the planet's balance
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The Shared Challenge We Face ¢

Taiwan'’s National Ocean Policy
White Paper &

A Shared Ocean, A Sustainable Future.
|
i Priorities include:

« Marine debris monitoring and data integration.
* Port and fishing gear recovery.

+ Marine waste recycling and circular economy.
* Public engagement and ocean literacy. *




Indo-Pacific Marine Debris
Cooperation Platform (IPMDCP) ¢

~Minister, Ph.D., Kuan Bi-ling

Jiwan—indonesia Partnership:,,
From Dialogue to Action

» Exchange best practices and policies.

« Build local capacity through training and
research.

« Promote cross-sector collaboration.

+ Create a scalable cooperation model for
ASEAN and Indo-Pacific. ‘




Combine innovation and inclusion:

Harnessing S
Technology &  rver
Community : e
Power

as ocean stewards.

actions +

. o N
innovation
t for change

Multi-
Stakeholder ¢
Partnerships

Collaboration with:
* Private sector — green innovation
« Academia — science-based decisions

- Civil society — awareness & accountability




oward a Sustainable
Indo-Pacific

Together, turn:
« Challenges into
opportunities
* Marine waste into
innovation
+ Cooperation into
sustainability
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e The ocedan connhects
us all — it knows no
borders.
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Cherishing our oceans, Taiwan and
Indonesia are moving forward together

on this shared path.
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Introduction: Why plastic leakage matters?

Leaked into rivers, lakes

Unsanitary landfills, 9% -
6.8 mlll.lon
tonnes
Household burning, 47%

Population Density
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Conceptual framework, from rivers to seas

Plastic Transport: Land - Rivers - Oceans -
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Scientific data to policy
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Uncollected waste the largest
sources of plastic pollution in

Indonesia What a waste!

5.6 millions tonnes plastic emitted
to the environment (2020)

77% of all plastic emitted is from
waste open burning

SPOT
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Conceptual framework, from rivers to seas

_w P Best estimate for annual leaks of plastic debris
- L into waterbodies.
¢ 4 ¢ ==
O *A. Flow of mismanaged plastic waste to marnine environment
/— based on NPAP best estimate on (mis)handling of solid waste.

Higher resolution to desa/ kelurahan level (population only)
and building in hydrology.

Stranded plastic waste on beaches, with ocean current flow
BRIN model. Range based on variations in observed plastic on
beaches.

Estimate leaks from land-based and sea-based activity

Sources:
+ Nurhati and Cordova (2020) - https://doi.org/10,14203/mri.v45i2,581
+ TKNPSL (2022) - Laporan Capaian Pengurangan Sampah Plastik di Laut
+ Joint Marine Plastic Leakage- Baseline Presentation

o B RIN0.27 - 0.59 million tons
oy wwmasm

Conceptual framework, plastic leakage to the sea

o Increasing accumulation of plastic waste
== Land based S in the Indonesian seas and world ocean

TKN PsL 2024

- 5000
8 615.674,63 ton
: - 41.68% D{b coso- .
5 ;
s 359.061,02 E 4500+
:
: HOWEVER ™
- 3 som-
: i
5 E. 2250
ﬁ 7 ‘_
Cordovaetal Ing OOd p rog!. ~>S
750
B u t se 0 e

2018
2019
2020
2021
2022
2023

Notenoug

Plastic status in Indonesia | 06

Cordova et al. In pren
5| MR Cordova 6 g dlb
%5 """ muha125@brin.go.id | cordova@marpol.id saxey oW



Conceptual framework, plastic leakage to the sea

Plastic Transport: Land - Rivers - Oceans
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Plastic journey from rivers to the sea
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Cordova et al. (2024)
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Plasties calegory Upsiream [am Area Dowwnstream
Abundance Weight Abundance Wesight Abymdance Weight
Bally, tire, balloon 2.00 0,43 0.40 57 0,46 266
Aroken or other types of plastic 280 0.96 0.9 wm 1.06 42
Carpet, sofa cover, molorcycle seal 269 045 0.44 250 048 87
Casmetie, loiletry 287 .99 1.06 285 0.98 3.08
' Crackle plastic bing 1475 1599 1611 13.04 1695 12.45
n:x ) Dt tape, isolation 1.91 0.96 083 208 104 a2
Lunch bow, spocn, fork LA 181 1.96 147 206 1.57
Pipe, hose, cable a0s Loz 098 .06 092 07
i i . I i Plastic bortle and B28 17.81 1384 6.62 13,08 10.68
Key Flndlng’ The Cltarum R|Ver, already Plastic cup i A6 1515 1250 646 14.61 .69
heavily polluted, carries a significant load [ # e e<isee dgeie b R R B gk e e
H . . H Rope, [ishing line, fshing line 058 0.95 a9 0.98 (R 131
of plastic waste, with textile industry o o 221 e 10 3os Lot s
. . . Show, sandal, glove A3 .90 0.99 4.04 Lol 3.49
discharge playing a major role. Stemw, eotion bud 266 1.4 188 262 212 286
Sayrofoam 244 697 308 bR 516 144
. . . Thick plastic wrup 1515 15.14 14.80 1398 1115 14.00
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Plastic journey from rivers to the sea
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Plastic litter in mangrove
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acroplastic studies overview
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Plastic journey from rivers to the sea
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Sampling area Riverbanks  Collection Mean abundance Mean weight
area (Ha) rate (%) (items/m2) (g/m2)
. . Bogor Regency 3.06 41.40 406.01 1242.17
RelatlonShlp between Bogor City 3.52 717.20 293.08 925.98
riverbank litter and local waste | Depokcity 059 56.22 331.98 1025.30
South Jakarta 1.56 96.50 88.59 449,88
management City
East Jakarta City | 3.86 96.50 91.15 466.98
Cordova et al. (2024) Central Jakarta | 0.72 96.50 95.06 508.40
https://doi.org/10.1016/j.marpolbul.2024.116662 City
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Plastic journey from rivers to the sea
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Simulation results of released particles g
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Kisnarti et al (2023)
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Plastic journey from rivers to the sea

In situ : Satellite-based drifters released in river mouth g S
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-3 Litter from Cisadane and other
s P northwest Java river is
| ﬁ indicated to have accumulated
vl | | inthe local area, possibly in all
10 drifter B Indonesian river outlet
g - 2 entered the open Indian Ocean
Drifters Released from Cisadane Between 16/07/20 — 19/01/21 - 2 across the Sunda Strait, stuck at Enggano and South Lampung
Plotted in MDC, less than 1 year indicated in South Africa Slactic status in Indo-n%sslgl‘l%?flnmwavcaordoya ' - N .
& muh d.reza.cordova@brin.go.id - 3 stuck at Kepulauan Seribu, possibly failure or human activity nErE ﬁ@_




Plastic journey from rivers to the sea
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A cascade of consequences: microplastic

Plastic don’t break down, they break apart !!

Increasing abundance
with decreasing size

&% Plastic debris count (%)
b
=

0 - | — . https://doi. org/10 1016/j. marpolbul 2023 115180
= L= 2~ - o " - A 9
Oths: Loy Bl %3l Sl 0= R B e tus n Indonesia | 06-11-25 | Witpsi4lelai.org/10.1016/j.envpol.2016.09.079 Y ¢ dlb
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A cascade of consequences: microplastic

TS LLSEVIER 2 Clarivate ) ‘
.1l Scopus  WebofScience
Google Scholar

Proportion (%) microplastic research in Indonesia

Wit 2
| LI\
Diswbaton vl gloanision i 7o Ny J " on and accumulation topics
. 100 = I \‘ l
=~ @ v ~200 publication
i «/ i \ g oL Microplastic Indonesia
N 2 2015- July 2024*
- P A |
3 : Land, cls, agn E pee pics
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Cordova and Wang (in review) — B e
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A cascade of consequences: microplastic

Sea surface microplastic concentration
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Iskandar et al, 2024

https://doi.org/10.1016/j.marpolbul.2024.117047
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Scientific data to policy

Waste management related regulations in Indonesia
National ) L Act No. 32/2009
Law 42 Now 153008 ol Okt it et on Emdronmental Protection and Managemant
Government | PP No. 812012 PP No. 10172014 DRAFT Govemment Regulation | | DRAFT Govemment Reguiation
Regulation Government Government on Excise on Plastic on Specific Waste Management Target Incicator
Reguiaton on Regulation on Stratege Goals
Management of Harardous Waste ety —
Household and Management Amount of Pisshc Wate Fisgucton
Household-ie Waste
Presidential Perpres No. 872017 ||| Perpres No, B3/2018 | Perpres No. 182015 | Perpres No. Parpres No 2.20% 3%
Regulation Presidential Presidential Presidential 15/2018 Presidentil | 352018 Presidential
Reguiation on Reguiation on Marne | Reguiation on Raguiation on Reguiation on
National Poilicy and Debris Management Income Tax Faciities || Acceleration of Acceleration of Aol of plastic wastes recycied
Managernent Strategy| for Investment in Damage and Development of
of Household Wasle Certain Business Polution Control on Waste-to-Energy 0 0NN B vear
and Household-like Flelds andfor in Citarurn Fiver Basin ||| Instailation using ™ N Gty iy
Wasts Certain Regions Emdronmentally-
sound Technology
} Aerowurd of mismanaged plast
Presidential Keppres No. 61/1993 and No. 47/2005 Presidential Decree on Ratification of the Basal Convention on
Decree the Controi of the Transboundary Moverment of Hazardous Waste and Their Disposal S
it i : . 53 mition torvies | 7o
Ministerial Ministry of Trade Ministry of Pubiic Ministry of Trade Ministry of Trade Ministry of industry
Reguiation Raguiaton No, Works Reguiation Reguiation Raguiation Aeguiation
31/2016 on Non- No. 32013 0n No. 4872015 on No., 70/2015 No. 48/20150n Murmter of EPR prograrmme impaemented
Hazardous Waste Implementation General Provisions in | on importer Requirements for
import of Solid Waste the Import Sactor Identification Income Tax Faclibes
infrastructume and MNumber Implementation NA Pt iy i 3
Facilities
Ministry of Emvironment and Forestry DRAFT Ministerial Regulation (MoEF) on Shopping Plastic Bag
Requiation No. P.75/2019 on Roadmap to Reduction
Wasie Reduction by Producers
Local Regionalocal Reguiations on Single-use Plastic Bans;
Regulation 3 provinces and 97 municipalities as of August 2023
Plastic status in Indonesia | 06-11-25 | MR Cordova 22 ¢ @‘b
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Plastic recycling industry in Indonesia

Most

Prevention

Favoured
Option Do w
Minimisation 1 Source reduction
Re-use
S e Recycling 2 Recycling/composting
Favoured 3 Incineration:
Option Energy Recovery
P - a.  With energy recovery
. b. Without energy recovery
Disposal
4 Landfilling.
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. Total 128 Industry

. SumateraUtara .-, ‘ Batam e \ Kalimantan Selatan
: [ .
(4 Industry) Riau e o (26 Industry) (1 Industry) Sulawesi Selatan
(3 Industry) \ P | 5 (1 Industry)

_____________ \ Sulawesi Tengah

Lampung \? (1 Industry)
(1 Industry) 'q
A
Banten = oo y 4 . by o S

(18 Industry)

Jakarta @ TTTTTTTTTTTTTTTTTTOT
(8 Industry)

Barat ) ----------mmmmmmmmmmemee
\ Jawa Barat _

(14 Industry)

Jawa Tengah

(19 Industry) ‘ H

Yogyakarta @ ----------- ! E . . . .
el : In Java: 92 plastic recycling industries (71.88%)

(3 Industry) 1

X Fendssian i il
N s
z 2023 data
o REPUBLIK INDONKESIA ( ) (29 Industry) (1 Industry)
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Plastic recycling industry in Indonesia

ABS:; 2%
PC: 1% | /OTHER <1%

NUMBER OF INSTALLED PRODUCTION

TYPES OF POLYMERS \\hUSTRIES CAPACITY  CAPACITY

PRODUCTION EXPORT
PP; 15%

PET; 17% PE; 62%
Other
PVC; ;%; Plastic recycling industries
PS; 2%

| 49.57% production capacity |

o Kementerian National Industrial Information System
o, Perindustrian

reruei moonees  the Ministry of Industry of the Republic of Indonesia (2023 data)

Plastic status in Indonesia | 06-11-25 | MR Cordova 25 &
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Top-10 stranded macroplastic debris in general and in each location.

Aren Tup-10 plastic debris category
1 2 3 4 s 6 7 8 9 10 Most frequently reported
All Plastic Thin plastic Plastic bottles  Straw, cotton  Plastic cup Styrofoam Thick plastic Cigarettes Rope, Bshing  Shoes, sandals, itemS Of ||tter
beaches  sachet/ wrap/hag buds, pleces packaging wrap, sack filter butty e, fishing glives
multilayer rod, plastic
Y il net . .
i 1.  Plastic sachet/multilayer
S share 1215 11.96 11.42 8.05 7.64 6.99 6.81 6.47 a8 a1s 2. Thin plastic wrap/bag
Aceh Plastic Plastic cup  Cigarettes filter Plastic sachet’  Styrofoam Straw, colton Rope, fishing Diapers, Food boxes, Wrap .
Ibottles Bastty multilayer packaging Iuds, pleces line, fishing sanitary and plastic utensil  coumetics, 3. Plastic bottles
rod, plistic  period toiletries, etc. 4. Straw, cotton buds, pieces
ot 5. Plastic cup
picces .
%share 13850 1322 12.30 9.87 8.29 7.01 6.15 5.56 ERE] 257 6. Styrofoam packaging
Belawan Plastic Thin plastic  Plastic bottles  Styrofoam Shoes, sandals, Plastic cup Straw, cotton.  Rope, fishing Plastic cable, [Hapers, . .
sachet/ wrap/bag packaging gloves buds, pleces line, fishing Pipe, hoses, sanitary and 7. Thick PIaSUC wrap, sack
multitayer WP (oo P 8. Cigarettes filter butts
rope;/small net products ) L. A .
pirces 9. Rope, fishing line, fishing
%share 2077 15.02 13.09 9.26 5.68 513 488 3.88 238 251 :
Hintan Thin plastic  Plastic Plastic bottles  Thick plastic  Straw, cotton  Plastie eup Shoes, sandals, Diapers, Food boxes, Cigarettes I'C')d, plastlc rope/small net
wrap/hag  sachet/ wrap, sack buds, pleces gloves sanitary snd plastic wtensil  filter butts pieces
tilay od
e m‘m 10. Shoes, sandals, gloves
% share 14.60 14.43 1268 1243 10.63 926 574 104 265 240
Padasny Plastic Thin plastic Plastic sachet/ Cigarettes filier  Plastic cup Hope, fishing  Thick plastic Straw, colton  Styrofoam Plastic cable,
boitles wrap/bag  multilayer butts line, fishing wrap, sack buds, pieces packaging Pipe, hoses, H - H
L e Single-use plastic
rope/small net
pieces but
4 share 1254 1235 10.65 9.87 7.66 7.64 7.58 753 7.33 228 .
JKT Pari  Plastic Siyrofoam  Thin plastic  Plastic cup Plastic bottles  Straw, cotton  Shoes, sandals, Cigarettes Thick plastic  Rope, fishing has the potentlal
sacher/ packaging  wrap/bag buds, pieces ploves filter butts wrap, sac line, fshing b I d
rod, plastic
Cordova et al (2022) o to be recycle
https://www.sciencedirect. com/scnence/art|cle/p||/50025326X22007172 pleces
R S 5.46 176 116 286
JKT brymimm Piasnr I'hm plastic Rra- coflon Ptau Shn-\ wandals, Thick plastic Cigarett Plastic botiles  Rope, fishing
Promuks packaging  sachet/ wrap/bag buds, pieces  Plastic status ingadonesia | Qampl ds&S | '\/Hi&eﬁdova line, fishing 26 g
3« """ muha125@brin.go.id | cordova@marpol.idmuliilayer rod, plastic ankny ¥

o Jemall mer



Expanding plastic recycling sector

Scenario for reducing leakage of plastic waste into Indonesian seas The Extended Producer Re5p0n5|blllty
Program aims to address plastic waste

25 MRF - 77.745 tons leakage by implementing 25-75
sonre [N 5550 tons Material Recovery Facilities (MRF) and
| - Integrated Waste Processing Sites

TSMRE ) 23235 tans (TPST / Tempat Pengolahan Sampah
Terpadu), potentially reducing
leakage by at least 233,235
tons/year.

.g _ sk Tien Koord Mosional B < h Lout
Monitoring and Impact Assessment for the National Action
Plan on Marine Debris Handling Implementation: Report 2022

It is necessary to increase the recycling industry in each province and not
only focus on the island of Java

Plastic status in Indonesia | 06-11-25 | MR Cordova 27 ':6 le
"1 muhal25@brin.go.id | cordova@marpol.id andae W

o
-

Recommendation : system

ﬁ Product sale
e - --

Policy Paper : Expansion of Residential activity waste
Waste |s sorted from source

the Recycling Industry as a e
Strategic Action for Plastic
Waste Management in the o i C'B A
pPs Uy -
i 7 | |

Incenerator =

o
Presidential Regulation of E
the Republic of Indonesia i o * Waste toenergy <+
Number 83 of 2018 3
concerning Handling of @
Marine Waste v
‘ residue
lv Industrial Sector
* Composting Production of recycled products
' .
- Organicfetizer products B TRSIR/TPST pagic potets producs
“t_e nomy L —» Handicraft products
enviranment Other products have economic value
(road, garden, river, w T RE&D
beach, sea) ﬁ ks + TPS3R/TPST each sub-district A
| “‘.J Material Recovery Facilities
~ Recycling industry per province Effectiveness of
*  recycling and waste
products
L) 4
taken periodically (every 1-2 days) Leakage monitering
Sorted according to type
Plastic status in Indonesia | 06-11-25 | MR Cordova 28 @ @‘b
e W
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Take home messages

o

Plastic dominates anthropogenic
debris on Indonesian environment
Sources of stranded : local areas
(not really far from the
accumulation areas)

Tackle from the sources by simple
and effective methods

It's crucial to promote the growth of
recycling industry, RDF, MRF, Waste
to Energy, and other techs across all
provinces, rather than just
concentrating on Java Island.

|-—~—-._

i f

Asom

50, h'HﬁTi
THE TAKE HOME
Msssmi’

4

R

Plastic status in Indone5|a | 06-11-25 | MR Cordova

- """ muhal25@brin.go.id | cordova@marpol.id

o

M. Reza Cordova  peny Yogaswara  Yay

M. Riza Iskandar
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QRI’A ?g" ~ Regional Knowledge Centre
- # for Marine Plastic Debris

Best Practices and Innovation in
Waste Management

L™ =)

Michikazu Kojima
International Workshop on

Senior Research Fellow “Indonesia-Taiwan Collaboration in Scaling Up Marine
Economic Research Institute for ASEAN and East Asia (ERIA) Plastic Debris Governance in the Indo-Pacific.”

Michikazu.kojima@eria.org

November 6, 2025

f Regional Knowledge Centre R . A
/ for Marine Plastic Debris

Waste Reduction

Plastic Bag used in Daily Shopping Activities



f“ Regional Knowledge Centre @A
for Marine Plastic Debris

The use of
leaves and
stem to tie the

The use of
paper straw and
sugarcane stiller

vegetables in in Indonesia,
Vietnam, April 2019, Photo by
2019, photo by M. Kojima.

M. Kojima.

Biodegradable
plastic bag

in Vietnam, April,
2019, Photo by M.
Kojima

Wooden spoon and folk for in-flight meal by
Singapore Airline, August, 2022, photo by M. Kojima.

f“ Regional Knowledge Centre @A
for Marine Plastic Debris

e Refill business

« Consumer bring the bottles
buying only contents without
packaging and container.

« Challenge

* In some country, by the
regulation on food safety, refill
is not allowed to refill of
drinks or foods.

f \ 3
P S \ i \ u
Refill shop in HCMC, Vietnam, Oct. 2022, photo by
M. Kojima)

RKC-MPD | 4



Red uce ;;:gionol Knowledge Centre @' A
Ban and 7 for Marine Plastic Debris

« China « Thailand “Action Plan on Plastic
« Proposal to Reduce Single Use Waste Management Phase | (2020-
Plastics (2008) 2022) "

« Proposal to Ban Single Use
Plastics (2020)
e Ban on plastic bag with less than

0.025mm thickness, vinyl for
agriculture with less than 0.01mm

« Ban on Plastic bag less than 36 um
thickness, Plastic cup less that 100 um
thickness, Styrofoam container for food,
plastic straw

thickness. microbeads in daily e Indonesia: Regulation of the Minister of
necessities . .
_ Environment and Forestry regarding Road
 India Map to Waste Reduction by Producers
« State governments issue ban on « Producer and retailer should have a plan
plastic shopping bag. to reduce packaging and container and

submit the report to the government.

RKC-MPD | 5

' £r Cerr
. Regional Knowledge Centre
B IOd e - ; for Marine Plastic Debris R l A

* There are limited production
capacity of biodegradable plastics.

* Priority to use biodegradable
plastics should be usage of plastics
in outer space, such as usage of
plastic in agriculture.

« Capsule for slow-release fertilizer

e Sheet to protect fruits, such as banana, Photo by
and palm. Michikazu
« In highland, black plastic sheets are Kojima, in the
. . Philippines,
used to keep moisture and soil 2002

temperature.

RKC-MPD | 6



s Regional Knowledge Centre
f for Marine Plastic Debris @A

Waste
Management

Garbage bins for waste segregation

,-;.Mianul Knowledge Centre @A
for Marine Plastic Debris

 In early 1960s, waste collection services
were limited.

« JICA “Technical Expertise of Japan in
Solid Waste Management”
https://www.youtube.com/watch?v=10F
hkNBjgpY

» Video recorded littering in central Tokyo, and
dump waste to river or open splace

» Population getting waste collection services
were limited.

e In 1961, less than 50% of population in Japan
got waste collection services.

RKC-MPD | 8



f‘ Regional Knowledge Centre @A
for Marine Plastic Debris -

« Reason behind larger leakage of plastics to
the ocean from developing countries is the
improper waste management: not enough
waste collection and proper disposal

Waste dumped along roadside, in Sihanoukuville,
Cambodia. (July 2022£ Photo by M. Kojima)

Waste disposed in open space in Semarang
Indonesia, September 2016, photo by M. Kojima

RKC-MPD | 9

Waste = _
Thai Fromommen CERIA

| Bm (SR e | Rono | Towl

Total Generation 1.6Mt 1.8Mt 2.5Mt 0.9Mt 6.8Mt

Leakage into Sea, Lakes and Rivers 4% 8% 12% 15% 10% Among
Dumping on Land 1% 3% 8% 8% 5% Vn;;ssTeajnlaéS%
Open Burning 21% 45% 61% 64% 48% s leaked into
Official dumpsites 3% 3% 14% 15% 9% sea, lakes and
Managed Disposal 51% 29% 0% 0% 20% rvers.
Recycling 20% 12% 5% 0% 9%

Looking at the amount of runoff into the sea, rivers, and lakes, rural areas accounted for the largest
amount of runoff, accounting for 46.7% of the total amount of runoff. Rural areas and small and
medium-sized cities together account for 69% of the total outflow. Facilities such as sanitary
landfill and waste to energy plant have economies of scale. The construction cost for landfill and
waste-to-energy plant can be saved by inter-municipal cooperation.

Source: World Economic Forum (2020)
RKC-MPD | 10



e In 1961, percentage of population
getting collection was less than

{ Regional Knowledge Centre @A
for Marine Plastic Debris -

Number of Establishment of Partial Affairs Association

concerning Waste Management in Japan

50% 100 ._/—-o-—o-—.—o—-O—O 80 52
— o
* Toinvest in waste reception S 80 =
i . o
facilities such as landfill, 5 o0 -
incineration plant, waste to energy T 60 2
S =
plant, central government s 40 2
subsidize local government. S 40 =
o 2,
« Economies of Scale works in 2 20 20 ‘:’;
construction of landfill, waste to & I &
. . . o
energy plant, incineration plant. R | I I I I I I | I I | | 0 094
e To utilize the economies of scale, 1955 19571959 1961 1963 1965 1967 1969 1971 1973 197519771979 S
many muniCipa”tieS in Japan have mmm The number of municipalities association established for waste management
formu|ated the associations on —e—Percentage of population in disgnated area where waste collection services should be provided
WaSte management W|th —— Uenrtcl(‘:rlwgggoe) of target population where waste collection service were provided (from 1971)
nggohborlng munICIDalltles since Self diposal rate (Until 1970 the rate in disgnated area, and after 1971 the rate in waste
S.
—e—Percentage of Poulation getting collection service
RKC-MPD | 11
\CNa St { Regional Knowledge Centre @A
a se for Marine Plastic Debris -

« Until 1964, there were no waste
treatment facility serving to multiple
municipalities in Chiba.

« Municipalities have formulated
associations for managing waste in 1960s
and 1970s, because economy of scale
works in waste incineration plant and
landfill site.

Number of local government
associations with waste management

IS ) ) AT Y

No. of Association 0

Source : Compiled by M. Kojima from documents of Chiba prefecture.

PN
76
71

The Pacific

Year of Establishing Inter—
Municipal Cooperation

Year of Constructing
Incineration Plant

Year of Constructing Bulky
Waste Treatment Facility
Year of Constructing Landfill




Collection points for bottle recycling by PlasticPay

s In the 1990s, Japan and South Korea
applied extended producer
responsibility to packaging and
containers, and home appliances, which
require producers to implement physical
responsibility for recycling (collection
rate, recycling rate, etc.) and/or
economic responsibility (bearing cost of
recycling, etc.).

Around 2010, countries such as Vietnam,
Thailand, and Malaysia attempted to
apply extended producer responsibility,
but it was not implemented.

;,/ Regional Knowledge Centre
4 for Marine Plastic Debris

ria

Promoting
Recycling

’( Regional Knowledge Centre
© for Marine Plastic Debris

Gria

« Butin recent years, many Asian
countries tries to introduce EPR.

Indonesia (previous page)

Vietnam: Environmental Protection
Laws revised in 2021.

Philippines: Extended Producer
Responsibility Act (2022)
Singapore: mandatory reporting on
volume of packaging and container,
for preparation to apply EPR.

India: Plastic Waste Management
Rule (Amendment) (2022)

RKC-MPD | 14



o Regional Knowledge Centre @ A
£ for Marine Plasfic Debris

« A best practice on design for recycling is the e PET bottle to bottle chemical recycling was

voluntary guideline for the design of PET approved by the Food Safety Committee in 2004.
bottles developed by Japan’s Council for PET _ _

Bottle Recycling. The first version was « Bottle to bottle mechanical recycling of PET was
developed in 1992. The guideline has been also approved in 2012.

revised several times.

« PE or PP which gravity are less than 1 should
be used for caps, in order to sort caps from
PET.

* Prohibit the coloring of PET, because waste
PET with color has limited demand of
recycling.

» Itis also recommended to have perforation on
the labeling.

* You can access English version of voluntary
standard here:

+ https://www.petbottle-
rec.gr.jp/english/design.html

* In 2020, Japan’s collection rate is 96.7%. Bottle to
bolttle recycling rate is about 32% of total recycling Perforation on the labeling of PET bottle.
volume.

RKC-MPD | 15

o Regional Knowledge Centre @ A
£ for Marine Plasfic Debris

« Indonesia * India
« SNI 7199:2016: » 1S 14534 : 2023: Plastics-Recovery and
Recycling of Plastics Waste-Guidelines

« Ecolabelling Criteria for the Categories ] ]
» IS 14535: 1998: Designation of recycled

of Compostable Products, Product

Packaging and Bioplastic Containers. plastics use in manufacturing
e SNI| 8424:2017: « IS 17899T: 2021: Assessment of the
. Certification for Recycled PET b|ode_g_radab|||ty of plastics in different
conditions.
* Malaysia « 1S 16591 (Part 1): 2016/ISO 18263-1:
« SIRIM ECO 001:2018 2015: Designation system and basis for

specifications for mixtures of
polypropylene (PP) and polyethylene (PE)
recyclate

» Eco-labelling criteria — Biodegradable
and compostable plastic and bioplastic

« SIRIM ECO 018:2024

« Eco-labelling criteria — Recycled plastic
products

RKC-MPD | 16



f‘ Regional Knowledge Centre @A
far Marine Plastic Debris -

Japan Industrial Standard (JIS) K9797
defines PVC three-layers pipe with
recycled solid core. Recycled PVCis
used in the core layer, while the outer

and inner layer are made from virgin
PVC.

Inner Layer
Virgin PVC Core Layer Outer Layer
Recycled PVC | | virgin PVC

RKC-MPD | 17

f‘ Regional Knowledge Centre @A
far Marine Plastic Debris -

e Technology to reduce the
volume is crucial to transport
bulky expanded polystyrene
(EPS) or Styrofoam waste
efficiently to recycling factories.

« Compressing machines: EPS to - b
reduce the volume to one- fiftieth T Machines compressing EPS Fish Boxes at
of the original size Tsukiji Fish Market in 2004.

« The first machine was installed in

1977 in Tsukiji Fish Market.
Compressed
EPS from the

Video in English machine.—

https://youtu.be/Rjcp7fK8i20

RKC-MPD | 18



Recycled PET Bottles

Akita Prefecture ) /

(Approved on November 12, 1999

Hokkaido

Approved on June 30, 2000)

Sapparo City
{(Approved on September 10, 1998)

Ti City, T Prefect
:g,;amg o?yama refecture

Gifu Prefecture
{Apprave on July 10. 1887) i

Osaka Prefecture
(Appraved on July 28, 2005)

Aomori Prefecture
{Approved on December 25, 2002)

Kamaishi City, lwate Prefecture

Hyuga Prefecture -
(Approved on August 13, 2004)

{Approved on April 25, 2003)

Okayama Prefecture
(Appraved on March 29, 2004)

Hiroshima Prefecture
{(Approved on December 13,
2000)

Kita-Kyushu City
(Approved on July 10,
1897)

Uguisuzawa-cho, Miyagi Prefecture
(Present Kurihara City)
(Approved on Novemnber 12, 1999)
Metropolitan Tokyo
{Approved on October 27, 2003)
Chiba City, Chiba Prefecture
(Approved on Jenuary 25, 1999)
Kawasaki City
(Approved on July 10, 1987)
lida City, Nagano Prefecture
{Approved on July 10, 1987)
Aichi Prefecture
{Approved on Seplember 28, 2004)
Yokkaichi City, Mie Prefecture
(Approved on Seplember 16, 2005)
Suzuka Cllg Mie Prefecture
v icliober 29, 2004)
* . Naoshlma cho Kagawa Prefecture
(Approved an March 28, 2002}

Kochi City, Kochi Prefecture

(Approved on December 13, 2000)
F Ehime Prefecture

(Approved on January 20, 2006)
: — Yamaguchi Prefecture
{Approved on May 29, 2001)
f’ Minamata City, Kumamoto Prefecture
(Approved on February 6, 2001)

Omuta City, Fukuoka Prefecture
(Approved on July 3, 1998)

f Regional Knowledge Centre
for Marine Plastic Debris

Gria

Recycling
Industrial Park

f Regional Knowledge Centre
for Marine Plastic Debris

Gria

« 26 Eco-Town (recycling
industrial park) had
developed from 1997 to
2005.

e Eco-Town projects have
been supported by Central
government, especially
Ministry of Environment
and Ministry of Economy,
Trade and Investment.

https://www.meti.go.jp/policy/recycle/main/3r
policy/policy/pdf/ecotown/ecotown casebook

/english.pdf

RKC-MPD | 20



{‘ Regional Knowledge Centre @A
for Marine Plastic Debris -

Kitakyushu city in Fukuoka Prefecture has Kitakyushu Eco-Town, which hosts various
recycling industries.

« PET bottle « Automobile

« OA Equipment (x2) + Pachinko Machine

« Automobile + Waste wood, Waste
« Home appliance Plastic

« Fluorescent light e Sludge, metal others
« Construction waste » Cement carbide

* Non-ferrous metal, small « Mobile phone
EEE, and rechargeable * Glass

battery + Food waste
« Cooking oil + Waste paper, waste
» Refining used organic sludges
solvants * Urban mining
« Waste paper » Used clothes
+ Can (x2) + Solar Panel
RKC-MPD | 21

{‘ Regional Knowledge Centre @A
for Marine Plastic Debris -

* Tokyo Eco-town is located close to landfill
site in Tokyo bay.

oI SHIEE * In Tokyo Eco-town, 12 facilities are located.

» Construction waste recycling X 5

* Melting furnace with Generation of

. Electricity from infectious wastes and plastic

R do i wastes

* Tokyo Recycle Power (Generation of
electricity using waste plastic and infectious

waste)
» Waste information equipment X 2
* Food waste recycling X 3

Source: https://www.ecotown-tokyo.jp/

A —(H) (HEFILTe 7N

T ETAR T i
Mg B64F0E BIEEH 13048 BEEh kH mIEEEN TRNE RKC,MPD ‘ 22



if Regional Knowledge Centre @' A
© for Marine Plastic Debris

Ishikariwan
e Ministry of Land, Infrastructure, New Port
Transport and Tourism in Japan has Muroran :
designated 22 ports for “Recycling Port L 4
” i i — . Tomakomai
Port”, where recyclers invest in © 5 esignated portin 2002 NOShiro o
recycling facilities, and the hub for © 13pesignatedPortin2003 POt E achinohe Port
. © 3 Designated Port in 2006 Sakata ¢
transporting recyclable waste and \® 1 Designated Port in 2011 Port @ Kamaishi Port
recycled materials. Himekawa Port
c »
« Web page of “Recycle Ports Sakai Port .
. Sy —---——  » Maizuru Port .. Tokyo Port
Promotion Council” in Japan  Tokuyama Kudamatsu Port 8 —C _
. " Ube Port oe A9 Kisarazu Port
: e ,
https://www.rppc.jp/port. itakyushu Port ~gR e 6 _ Kawasaki Port
Mikawa Port

CERIA

" Regional Knowledge Cenire
" for Marine Plastic Debris

CERIA

" Regional Knowledge Centre
* for Marine Plastic Debris

Miike Port

fs]
Michima [
Kawanoe Nakagusuku Wan
Port Port

ERIA Annex Office
Sentral Senayan Il 15th floor Jalan Asia Afrika No.8
Gelora Bung Karno, Senayan, Jakarta Pusat 10270,

Indonesic
Tel: (62-21) 57974460 | Fax: (62-21) 57974463



dlb Indonesia-Taiwan Collaboration in Scaling Up Marine Plastic Debris A ,c,-
se Governance in the Indo-Pacific 5 &/
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uncil

SESSION 3

Technology-based innovations in mitigating marine
plastic debris in Indo-Pacific

Szu-Ying Chen 1 ~ Yu Ting Tseng 2

1. Co-founder & CEO of Azure Alliance, Taiwan
2. Co-founder & Secretary-General of Azure Alliance, Taiwan

2025.11.06

. B Vi (ERY N
Cheer cofounder & CEO | Azure Alliance

Education:
National Taiwan University — EIMBA (Entrepiineurship and
Innovation MBA)

National Taiwan Ocean University—M.S. in
Environmental Chemistry and Ecology

National Kaohsiung University of Science arfd Technology —

B.S.in Marine Environmental Engineering

5 Azure Alliance Cheer




AZURE Mission

ALLIANCE

Creating a clean future through technology — “Smart” for a cleaner ocean.

Vision

Deploy appropriate solutions for waters affected by plastic pollution.

Agenda

Pain Point Challenge

AZURE Project Conclusion

Technology-Based
Marine Debris Removal Program

Copyright © 2025 Azure Alliance Cheer AZURE ALLIANCE
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Pain Point

AZURE ALLIANCE

Pain Point : The Hidden Governance Crisis

Marine debris is one of the most challenging global issues, faced by nations

around the world.

> Lack of clear
regulations

» Cumbersome public

procurement
procedures

Copyright © 2025 Azure Alliance Cheer

Unclear responsibility Resource competition:

» Ambiguity in
accountability for
coastal and marine
waste management

» Shifts in political
support.

» Imbalanced priorities
between economic
development and
environmental
protection.

AZURE ALLIANCE




Pain Point

¢ ! Food Ocean System Disorder

Contamination o. 6 Reduced carbon sequestration
() capacity
1 Climate Change
' [ Disease
S i Spread
o
Loss of Terrestrial
o ) ) ] ] Functions :
Biodiversity Decline & Polarized Commercial Coastal habitat
Economic Impacts Development destruction
(M-shaped economy)
“
Copyright © 2025 Azure Alliance Cheer AZURE AI_I_IANCE

2015 2025 2030 2050

150 million tons
currently in the
ocean

300 million tons By 2050, the total mass of plastic in the

ocean will exceed that of fish

AV

Copyright © 2025 Azure Alliance Cheer AZURE AI.I.IANCE




THE GRAY RHINO

A clear, highly probable, yet neglected threat
requiring proactive action

Challenge

Why Cleanup Alone Is Not Enough

AZURE ALLIANCE




Challenge (Physical) T

Wind speed/direction;

current speed/direction

Object shape characteristics

//

= . Spatial Uncertainty

L

Microplastic (<0.5 cm)
mesoplastics (0.5 -5 cm)
macroplastics (5 — 50 cm)
megaplastics (>50 cm)

Copyright © 2025 Azt

& &
Variability Visible Outcomes

L~ e k 1 I

Uncertainty ~ #7 _\__ IPuinc Expectation

Copyright © 2025 Azure Alliance C
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e

~ AZURE Project

A Technology-Based
Marine Debris Removal Program

Copyright © 2025 Azure Alliance Cheer AZURE ALLIANCE




AZURE Project - Technology-Based Marine Debris Removal Program

Ocean solutio limate action

Sustainable
Solution

Azure Project

o

Social 6 Innovative
Design Technology
Ocean Science

Copyright © 2025 Azure Alliance Cheer AZURE AI.I.IANCE

TTH INTERMATIOMAL
MARINE DEBRIS
CONFERENCE O
181 - 33 Seprember 2072
BUSAN, REPUBLIC OF KOREA

2020 @ 2022 %%EEEZB 2025

2021 e

o 0
é milestone

2024 -
Taiwan' s first Taiwan’ s first Selected as a partner
civilian-initiated demonstration organization in the
floating marine g harbor using Indo-Pacific Marine
debris removal unmanned boats for s Debris Governance
program debris removal Framework
Tl o T sl Pioneered gamified,

interactive learning using

electric, remote-
unmanned boats;

controlled cleanup
boat launched

Copyright © 2025 Azure Alliance Cheer AZURE AI.I.IANCE




Social Design : Technology alone cannot clean the ocean; people can.

Observation Focus Program Collaboration
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Pain points Solution Empower Awareness
Lack of government Concatenate Marine debris Project introduction
resource external resources (.
. Community
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shortage manpower with Harbor Cleaning
technology Safety Instructions
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Cooperation among stakeholders
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Social Design Operational concept
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AZURE FIGHTER V1— Basic Specifications

3.74m

Key Features
Communication  Wi-Fi /4G LTE / 5G

Software AZURE-OOS Q 'PrUEBA
Capacity 200kg pay load per trip
GNSS Real-Time Kinematic DGPS

Propulsion System

Propulsion 2 x Electric Thrusters

Speed 4 knots

Battery 280 Ah NCA Lithium battery
Charger 48V 33A

AZURE ALLIANCE

3 Modes Azure Control System

1.Admin Mode
2.Engineer Mode
3.Viewer Mode
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Clean Eco-friendly

All-electric vessel, with
producing no polluti nergy is
emissions, and requiri 2 entally

oil changes.
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Creating a clean future through technology —
“Smart” for a cleaner ocean.

Intelligence Electrification digitalization

Utilizing technology to Enhancing energy efficiency Leveraging spatial information
accelerate the removall fo achieve environmental to inform and advance
sustainability. environmental policies.

of marine debris.

®
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Science must lead the

way in our search for

ocean-based solutions.

Conclusion
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Our Goal : Bringing Back Trash-Free Oceans

A

Clean up marine Analyze debris Scientific
debris composition publications
Protect biodiversity Establish environmental Respond to the UN Sustainable
baselines Development Goals (SDGs)
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SOLUTION

PLATFORM

Knowledge sharing and cross-disciplinary collaboration.

Model / Method Demand

DATA

Weather, Tide, Hotspot Weight, Quantity, Composition

AZURE PROJECT
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Marine
science

Collaboration

Building a resilient
marine deloris
removal

Ecosystem
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Why we need Technology-based solution

m Azure Fighter provide efficient and automated water-cleaning solutions.
Using Azure Fighter enhances cleaning capabilities and reduces time and
Cheaper operational costs.

By deploying the Azure Fighter, corporations and cities can improve their

2
ESG performance and foster public participation in marine conservation
through cross-sector collaboration.
Smart ocean-cleaning technology not only addresses marine pollution
4  Sustainable

but also drives sustainable urban transformation, playing a key role in
global ocean governance.
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How can we mitigate marine plastic debris in the Indo-Pacific?

Regulatory oversight and policy alignment

Technology-based solution

Facilitating policy
dialogue.

ESG project collaboration and
funding support
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