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Japan Industrial Waste Information Center

1. Transitioning to a circular economy

® “The 5th Fundamental Plan for Establishing a Sound Material-
Cycle Society” was approved by the Cabinet on August 2, 2024.

Meeting Integrated measures with Net Zero and Nature Positive.
Environmental Ensure proper disposal of waste and Steadily promote measures against
Constraints hazardous wastes.

Expand use and supply of recycled materials through environmentally friendly
design and advanced recycling.

Leading the formation of international rules for value chain recycling, etc.

Maximize recycling of imported minerals, food, and other resources.
Reinforcement of integrated domestic and international resource recycling of
minerals, etc.

Economic
Security and
Industrial
competitiveness

AN N

Establish a resource recycling system that takes advantage of local characteristics.
Promote cooperation and collaboration among local governments.

Lifestyle change through products made from recycled materials, reuse and
repair, reduction of food loss and fashion loss, etc.

Local
development and
quality of life

RSN

10 ~ HAS BRI G A A T EMAL(1/2)
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apan Industrial Waste Information Center

.y . . J
1. Transitioning to a circular economy

® “The 5th Fundamental Plan for Establishing a Sound Material-
Cycle Society” was approved by the Cabinet on August 2, 2024.

Priority resource categories that promote thorough resource recycling
throughout the life cycle.

Plastics and | ¥ Reduce cumucliative emissions of one-way plastics and double the use of recycled
waste oil plastics by 25% by 2030.
v" Promote upcycling of waste solvents.

v" Thoroughly utilize unused thinned wood, livestock manure, sewage sludge, etc. as
. fertilizer and energy.
Biomass v Replacing 10% of Japan’s aviation fuel consumption with SAF (sustainable aviation
fuel) by 2030.
v' Halve food loss by 2030.
v" Doubling the amount of recycled metal feedstock processed by 2030.
Soil and v" Promote initiatives for thorough and sophisticated sorted demolition and recycling of
construction buildings, etc. and for increasing demand.
materials v Promote the longevity of housing infrastructure.

11 ~ HASE AR G A AT (2/2)

() BAHITERES » BaERBEJEIEIRZ(The Plastic Resource Circula-
tion Act, 2022.08) » LL3R+Renewable5Elg » Jak/)> ~ B4 {5 RO U ¥ERE -
B H AR BEREREREA - DURETE (e B R MERETE
ZZ(Law on Advancement of Recycling Businesses, for Promotion of Resource

Recycling ,2024.05) > £ &R FEKAE f g BB T -

apan Industri?lWatsto Information Center

3-1. The Plastic Resource Circulation

® The importance of further promoting
the resource circulation of plastics
domestically has increased.

v/ The growing international concern
over marine plastic pollution.

v China has implemented a policy
banning the import of plastic waste
from foreign countries.

v Efforts on the '3R + Renewable'
approach for plastics are being
demanded as a measure against
climate change.

12 ~ AR EIRIERA1/2)
17



Japan Industrial Waste Information Center

3-2. Law on Advancement of Recycling Businesses

® Backgrounds

Natural GHG
v Resource recycling can contribute not Resources Emissions
only to the realization of carbon >< E"Slllre *fi feliablled ﬁ
neutrality, but also to solving social R el
issues such as economic security and
regional development. Production advanced

v" Growing trend in Europe to seek the

. Quantity of recycled
use of recycled materials. y y

Consumption P8 materials
v It is important for Japan to strengthen Recycling
its industrial competitiveness in )< Strategic sorting
resource recycling by securing the and collection
quality and quantity of recycled Final
materials. Disposal

& 13 - H A EIRIEERAQ2/2)

() EEHEEN AR RIS VS B 774

. (B LK (e #E )£ (Enforcement of the Circular Economy Promotion Act)

Imple-ment

Ensure Quality and technology

SRR AR RESE YV EEEUR - DURBHGE R AT HE AR
RETREIUY » (F Rt B ERIEER AT RN » B BORTER TR 20254E 1 H 1 H
B > EERETESEOESGT RIRBRERT > AE A EE LR (e
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RIRFEEERFEAIA > WETERAFIAEREE R RS - NEEYR
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IL PR -

A, TEERMPRHER © 2 dn e 8 T RE (5 I R B A R e el o
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L ek © SRAIRBEEY - SRS - SO

FREHEEEIRAELD - FEUPRMSHK - HEEEREORN &
SHEE R -

Waste management Policy in Korea

Promotion of
Resource Circulation

The Circular Economy
Promotion Act
(2016 / 2025)

+ Suppression of waste generation
Circular use and Safe
processing of waste

Resource Recycling

Act on the Promotion of Saving
and Recycling of Resources(1992)

Waste Disposal

+ Suppression of waste generation;

Wastes Control Act(1986) promotion of recycling

v

+ Suppression of waste generation

) ) Waste Import/Export
+ Eco-friendly processing of waste

Act on the Transboundary

Movement of Hazardous « Recycling of
Wastes and Their . Recyclling of electrical/ construction waste
Dlsposal(1 992) electronicgoodsandcars, g o 4o o recycled
aggregate use
+ Prevention of environmental
pollution from intemational N —
transfer of waste 06

14 ~ FRE R E HUARUR

(=) REREEYEEEHASSE
1. BEEEYE H 24 (Allbaro)

SR H 5 20074F L3 R BEZEY)E T A 4 (Allbaro) > H ATFIE B 54
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Allbaro AE2\ Korea Environment
Corporation

System cofiguration

(1) Request for Permission m - — Local
Process applications for permits, such as the industrial waste fl Allbaro Permission el BlEnnEns

" t sheet. onli ‘i—r Environmental office
generator report sheet, online. Data v i —_—
(2) Preparation/management of E-manifest Waste Type EreTEEE e-Manifest | \eiz2 Qe Sz Saie
In ortder to manage the entire process from waste Industrial i

generation to transportation and disposal, e-Manifest are B —— Internet Daily Report i -
registered and managed online and through RFID, etc. Hazardous “Mobile E Administrative
(3) Preparation of Various report Construction e : E_’ agency
Manage and preserve various reports related to waste in the | ——————— —» EDI — _ Annual !

form of electronic information on the Internet Exported/ Resullt report i Ministry of Ervionment
(4) Annual result report imported ~ARS L Local governments
Simply register and submit the annual industrial waste T RFID Statistical ,’ _—
generation, transportation, and disposal result report online. \_ Medica J \\ information / National Assembly

e-Manifest Flow

Generator Transporter
af > .
JBbout 430,000 Q about 25,000 ", about 17,000
7
Write a generator e-Manifest Write a transpoter e-Manifest Write a disposer e-Manifest
immediately generate of waste within 2 days after the receipt of waste within 2 days after the receipt of waste

[El 15 ~ Allbaro Z&RHEHIL(1/2)

Allbaro A Korea Environment

The Process of Medical Waste Management(RFID medical system)

Corporation

:

(Disposer) - Real-time counting of waste information
- Error information extraction management

General Hospital | Attachment of the tag for Hmd 3 e-Manifest Warehousing per tag : Watehousing - Statistical analysis
(About370) | each exclusive container, and i (Generator / Transporter) through tag identification on each - Correction of errors, etc.
weighting, and transmission " exclusive container
scale

Transpp

—p N N “ —p

Release the exclusive ‘ “ Storing at . Q .

containers before loading onto N Q. Disposal facility \ 8 g

- N \‘ ik

the transport vechicle LY E Transporter (About 250) B, i
* Vehicle : about 1,300

g the Authenticate the generator by using the 5 Disposal by Incineration

Beacon, and check and transmit the waste

[T e wight, and delivery details Iden:ifif:atl‘on each t»ag for e?ch. exclusive
container and put into the incinerator

Hospitals & clinics %2 Beacon »
o2
(About 92,000) o S Tag J . ‘
s & S
. : \é."

= papiable’ %
Transporter W 4 readrg - Disposer 4 ’
T (About 13 )

[& 16 ~ Allbaro Z &AMt (2/2)

2. BIHFEE 2 24458 (Srien)
FE R 2022 FEHE BN BN BE Y B0 1 > WIEIFRBIE EAH] >
R Allbaro 2 4% FHERIBREE > 5 bR & BLE0 A4S GPS ek i » IR H 4
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Siren System AE Korea Environment

Corporation

Background to System Adoption

| e-Manifest is not sufficient to prevent intentional illegal waste handling.
— A system of real-time monitoring of waste generation, transport, and disposal is required.

E-Manifest (2002) Real-time information (2022)

Type in Real-time info collection

= =

Generator - L P Generator L I

: (D) Input of generation information = i @ Generator of waste confirmed =~ _—= bl

=

(S Transporter L g [Rd Transporter > %
H (@) Input of transportion information == : @ GPS 3

[ Disposer » g faid  Disposer -

H @ Input of disposal information . 5 @ CCTV, measurements H

o= -

Authorities | Authorities - g

Supervision] @ Reglsler processing cump\euon = SUPEN,S,O,,, @ Monitoring = b

inspection inspection
Verification of
falsified/missing acceptance
information

Intentional missing Monitoring of entire
of declarations waste handling

Collusion and falsified logs
among third parties

17 ~ Srien Z&EAIL(1/3)

Siren System A\ Korea Environment
Corporation

What is Siren System?

I Automated collection and upload of real-time waste processing information

Vehicle GPS Entrance CCTV Weighbridge CCTV & Weight Storage CCTV

& 18 ~ Srien Z&HEHIL(2/3)
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How Siren system Will Be Used - @ Verfication of e-Manifest

Waste handling status - Date 2021/07/12 fE - o [ o 2o 212+ 1009 oot =
Waste type El  Transporter / Disposer &5} LT
Classification Document no.
YO UE GEOY UARE  eQUpA | OAYGET RIOW AWZSARN  TE AT L 2 ) RPE 2R H2ge Herga PARY | FEWBACY QAR e
2112728862 2021/12/07 = ® EEL 220 Q= 1.330.000 2E0AE 8321939 (R)OITEIETS  (2201)212H2YR 641-400 AXEE HEBE o ARS o1z
2 2112728977 2021/12/07 a8 G AT AHRYO AS 100000 kg osomE 8391939 FUZHETR (2201 TUBARI 641400 ANEE  ZEE o2 7

Real-time waste processing information
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Disposer /
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Establishment of anillegal waste monitoring system
using cutting—edge technologies such as Al and drones

Corporation

% Winner of the 2023 Korean Govemment Innovation Competition,
receiving the Prime Minister’s Award (2nd place)

B The drone patrol unit "SKY PATROL’ was established to set up an aerial monitoring system* for illegal waste

- Collaborate with civilian drone experts (14 teams, 75 members) to monitor abandoned or illegally disposed waste. =
Reduction in patrol time compared to on—foot inspections (from 7 hours to 1 hour)

* (D Analyze data toidentify suspected areas
@ Utilize satellite imagery to verify illegal activities

@ Joint inspections and administrative guidance conducted with local govemments and K-eco

M Developed a 'Waste Anomaly Detection Model*’ by analyzing waste treatment site data using artificial intelligence (Al)

* (@ Failure to report and false reporting of waste generation, processing volume, and storage quantities (2 Detection of route anomalies of waste transport vehicle
@ Analysis of suspicious transactions in waste generation, transportation, and disposal ETC

Establish a real-time monitoring systemto create a living environment where the public canfeel
safe from inappropriate waste

&l 20 ~ FE LU AR R AR E S
4. AR R ATERBI = iRk

R0 EEEEYESEBR AT 122 F R A B > FFEARTS250,000%F
SHEEE

a0 Ry TR AT AR R
AsZi%
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Hianm

B AATRR TR EYEHEE
S AERCEAT - TR 1077E F g ROA R MR AL
DS 43@E% F (25885

Ak Ay

en R RS

\
/\
o

5EEIE) 2 [EERER
Establishment of Al Customer Service Center (4-Bot)

Corporation

E&\l Lack of Manpower

Itis difficult for 12 customer service agents to respond to calls (250,000 calls per year) of Allbaro system
bers (430,000 customer)
BaCkground Need to focus on work efficiency

Itis difficult for 60 Allbaro officers handle system approvals(340,000 cases annually) and
respond to document inquiries(400 cases annually)
© “Allbaro Chat-Bot”

24-hourinteractive text consultation

O “Resourcecirculationinquiries-Bot

Responses to publicinquiries using generative Al(ChatGPT)

Officers directly search through extensive legal
Answers only to 107 types based on FAQs

document /
The quality of answers varies depending on the person
Utilization of generative Al, Answers

Al generates draft responses from verified big data
all kind of questions using Al / Secondary verification by officers / Shortens
time and improves quality

B

Improving user satisfaction through 24-hour prompt and accurate complaint processing /
enhancement of administrative efficiency for officers

21 ~ ARk AL BB AR DIAE
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(P9) £:3HIFE Urban Recycle Corporation

RIRH FZHESEHAL) N IF T HYIFE Urban Recycle Corporation © &
g EEGEITI25R ~ JKRE ~ AR - AU PETERE B TR -

i 38 o BRI Oy P N AR AI A e b e o 288 > S AN v i oy
Bl 88 S [P HE > FE DRI A R E B R B R T05 5, - iR
BRI 7y 38 L S A < B S MBS o LRy | LA T B AR A UAL > 177
By SR ER R Z BE R B - DI A TR E AR -

IR HAR At 2 BURRUR > 2023 MBI 2 2 SR B TR B R 99%
R EE94% | HHEFIERRO0% - FHrEsm{EEE0% & /KiE
HEFEERR% » R bR T1% ; FREHEIFEERES%  FHE
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PET[a[ ik S22 2 Bl ORRAR L - SRR A st BE N AA S 6
AE[E[U 17 (The Japan Containers and Packaging Recycling Association, fEf#
JCPRA)ERHE - 48BLRE ~ 73388 ~ JB0E ~ MUK ~ 828R E TR - AEEHIEAE
PETH - {4871 iELLPET 1 KA L R4Sk ~ BB S HA R Y A L
HAHRTES nFFEERB T AR B mESrk - #Easa
YEES - NHE VA REEHEEBRE L eVt R EYE
5 o ME(REEERHS A » HAPET #iEIUZE B & (The Council for PET
Bottle Recycling)#®) » BEEEFHH 2030 0] 100% B 3R » HEAZR
20304- EFBRETFTHEB to BIE A MBIBAVEEREEFA 250% -

L

SRAER ¢ ECETRAVE S EE -
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23 ~ JFE Urban Recycle Corporation [S]U/&E 4H % 1142
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25 ~ JFE Urban Recycle Corporation 2 {E{R(2/2)
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‘J“’ Japan Industrial Waste Information Center

Develonment of Waste
Management policies over the past 6 years

September 5, 2024

lzumi SASAKI
Research and Survey Division
Japan Industrial Waste Information Center, Japan

lapan Industnal Weste |nformation Center

1. Transitioning to a circular economy

® Japan declared its goal of achieving carbon neutrality by 2050.
20138 2050

| Consumer Emisslon Processes, Of the total GHG

coz - A -
amissians L Reducions Wty “5"'*'" emissions in
induztry Japan, itis
. l mated that
|'

' 36% comes from
| sectors where
' there is potential

Transpord
zbo

Eduuilri

power
fensratisn | to contribute to
440 Nei-zerp r" emission
M ten 0 T T T T T T L cnz 7 4 rEductlonS
I T through resource
co2 ! adsonption . . g .
removals | :_and removal | - - circulation.

GHG (greenhouse gas) emissions generated in 2019 The total GHG emissions by Industry
in Japan and GHG reduction targets for 20500 Sector in Japan (FY2019)

Flgure basad on “Jepan's ENERGY 202 EDITION) 25, Minisiry of the: Environmznt, hitps:iweseny po Jpiconten fD0007T 1596 pdf 1
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Japan Industral Waste | nformatian Center

1. Transitioning to a circular economy

® “The 5th Fundamental Plan for Establishing a Sound Material-
Cycle Soclety™ was approved by the Cabinet on August 2, 2024.

Meeting
Environmental
Constraints

Economic

Security and

Industrial

Integrated measures with Net Zero and Nature Positive.

Ensure proper disposal of waste and Steadily promote measures against
hazardous wastes.

Expand use and supply of recycled materials through environmentally friendly
design and advanced recycling.

Leading the formaticn of intemational rules for value chain recycling, etc.

Maximize recycling of imported minerals, food, and other resources.

competitiveness Reinforcement of integrated domestic and international resource recycling of

Local

minerals, etc.

¥ Establish a resource recycling system that takes advantage of local characteristics.

development and ¥ Promote cooperation and collaboration among local governments.

quality of life

* Lifestyle change through products made from recycled materials, reuse and
repair, reduction of food loss and faghion loss, etc.

Binistry of e Envinonment,, Fips Ueww ey go jpiconbent 00024 3000 pdf 2

lapan Industrial Weste |nformation Center

1. Transitioning to a circular economy

@ “The 5th Fundamental Plan for Establishing a Sound Material-
Cycle Society™ was approved by the Cabinet on August 2, 2024.
Priori
tl{:grulé out the life cyc

Plastice and
waste oil

Biomass

Metals

Soil and
construction
materials

Ministry of the: Environment,, hips-wanw.engo. JpicomentD00242955._ pat

v

L T T T T 6

v

resource categluries that promote thorough resource recycling
e.

Reduce cumulative emissions of one-way plastics and double the use of recycled
plastics by 25% by 2030.
Promote upcycling of waste solvents.

Thoroughly utilize unused thinned wood, livestock manure, sewage sludge, efc. as
fertilizer and energy.

H'.nrhm 10% of Japan's aviation fual consumplion with BAF (sustainabls sviation
fuel) by 2030.

Halve food loss by 2030.

Doubling the amount of recycled metal feedstock processed by 2030.

Promote initiatives for thorough and sophisticated sorted demolition and recycling of
buildings, etc. and for increasing demand.
Promote the longevity of housing infrastructure.
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1. Transitioning to a circular economy

® Industrial waste recycling status

Contains thermal recycling

| = Recycled = Reduced m ital_,, |

oY

I There is potential for
resource recycling for

u the portion of :
NI industrial waste that is
) N not recycled or
iy z g 1 - 1 thermally recycled.
Metals Debris. Sgn prete Plasﬁcs\ h& \
Livestock Food mng Slevéage
manure waste sjudge.

Industrial waste recycling status by type (FY2021)
Ministry of the Environment, hitpsiwww:znv.go jp'contentD002 11701 pdf

pan Industnial Waste |afarmation Center

2. Previous research by the JW Cénter

® Livestock manure recycling

® Most livestock manure is
composted and recycled by
livestock farmers.

® There are companies that use
livestock waste as a raw
matenial to produce energy
through methane fermentation
and direct combustion.
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2. Previous research by the JW enter

® Food waste recycling

® Composting.

® Fermentation of food waste
to produce liquid feed and
biogas.

® Make solid feed matenal by
heat drying.

Solld feed

Biogas utilization

apan Inju trial Weste |afarmation Center

2. Previous research by the JW enter

® Used cooking oil recycling

Used cooking oil | 100%

Biodiesel fuel 4 - :
® i il i ® Construction of a manufacturing
Hﬁg‘g&ﬁﬁ'&?ﬂ;&gﬁ%ﬂf facility for SAF (sustainable aviation
Industrial raw material, BDF fuel) is underway. )
(Biodiesel fuel) raw material. @ Japan has a goal of replacing 10%
of its aviation fuel consumption with
SAF by 2030 7
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2. Previous research by the JW

apan Industrial Waste Infarmation Center

enter

® Waste oil (Mineral oil and waste solvent) recycling

Waste oil e—mulsion fuel
production facility

® Of the GHG
emissions
generated by
buming waste, the
majority come from
waste oil.

® Waste oil is
recycled into
recycled solvents

Waste solvent distillation o fuels.
purification equipment

SANWAYUKA NDUSTRY CORPORATION.

hps Awaw.

co.

ganic/

pan Industnial Waste |afarmation Center

2. Previous research by the JW Cénter

® Sewage sludge recycling

Biogas station attached to a
sewage sludge digestion facility

Kobe ofty. httpe:www.olty kobe ig Jpia78446/kur

@ Biogas is produced from sewage
sludge through anaerobic digestion.
® Phosphorus resources are recovered
through drying of dewatered sludge

and phosphorus recovery.

1 |- |
Recovered Dried sludge
phosphorus
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3. New Law

0 The Plastic Resource Circulation Act
(enforced: April 2022)

O Law on Advancement of Recycling
Businesses, for Promotion of Resource

Recycling
(enacted: May 2024)

10

laggn Industrjal Weste |nformation Center

3-1. The Plastic Resource Circulation Act

# The importance of further promoting
the resource circulation of plastics
domestically has increased.

¥ The growing international concemn
over marine plastic pollution.

¥ China has implemented a policy
banning the import of plastic waste
from foreign countnes.

¥ Efforts on the "3R + Renewable'
approach for plastics are being
demanded as a measure against
climate change.

1
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3-1. The Plastic Resource Circulation Act

# Objective
Cﬂ“mﬁﬂr_' and “gﬂiﬂ“ and Accelerate the transition to a circular
mn | nufacturi
Re — l%ia %0 . "Y' aconomy through *3R+Renawable”
[SHider ) J@E; throughout the entire lifecycle of plastics.
el E\Eﬁ & How
h U".- e ] Design and Manufacturing Stage ) -
oy, e -
ﬁ?w‘?r‘fﬁ ! WT Wl ¥ Converting plastic preduct design M "":;!
4 g ?:_ "! - to environmentally friendky. .
— Sales and offering stage @E }5’-’
Dilﬁl‘llrﬂ; [ Sales and v Reduce disposable plastics.
i ,_;,.ﬁ;.?‘i}hﬁ:,_mu Offering Discharge and separation Stage 7/ iz_r 5

“Choose, Reduce, and Recycle Plastics.” Collection and Recycling "E"I* = u
" Caollect and recycle all discharged plastics.

laggn Industrjal Weste |nformation Center

3-1. The Plastic Resource Circulation Act

Design and Manufacturing Stage

¥ Reduction of plastic usage, reuse of parts, innovations to facilitate recycling, substitution
of materials other than plastics, and use of recycled plastics and bioplastics.

¥ Establish guidelines that specify items to be addressed and considered by designers and
manufacturers of all plastic-using products.

¢ The government will establish a system to certify particularly excellent designs and promote
the use of certified products.

¢.

| 1% J_._-a.l E_,LE +:I_-I_:_- = e

Reduction of plastics  Simplified packaging Use of easily reusable parts Mono-materialization

-

= 1 : - |
Lt T - T Iula
= B ge .

Easier collection )z of Recycled Plastics  Long service life Easier disassembly and

and transportation !
separation
Minisiry of Economy, Trade and Indusiry. About The Plastic Resouroe Ciroukation Act, hips:iplastc- 13
cirmulation. env.go Jpdwe-Conientthem esiplasticiasseis\pdiisetsume | siryow pdf
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3-1. The Plastic Resource Circulation Act

Design and Manufacturing Stage

Radugs plasiio
:;:.-; plagte by €1%
How to refill
'_,‘ ! [14 "I.I il' amlil b ] .-:-II
Fi e !
q 1
Plastic package Paper package v P oy Tew
Case study 1-1: Case study 1-2:
Change from plastic package to Reducing plastic usage by refilling cosmetics.
paper package.
Ministry of B mmﬂmﬂwmm Forestry and Fisheries. , Collecdion of examples of inflatives that contrbute o the
recyciing of plastic containers and packaging, hitps Jiwwe Smy. go jpicont=nt000 121961 par 14

laggn Industrjal Weste |nformation Center

3-1. The Plastic Resource Circulation Act

Sales and offering stage

¥" Retail and service businesses that provide specified plastic-using products (plastic-
using products provided free of charge to consumers in conjunction with the sale of goods or
provision of services) are required to rationalize their use by devising the method of

provision and the products to be provided.

U 50

e LTI T
ol B b
-

f Lfd/ -
() Bt A
O i 3 '
P-‘h"— " Purokacing one bottls and 11
reflll produsds reduess plactio
Case study 2-1: Case study 2-2: uss by about B0%-
Ask customers if they need a spoon Shampoo, conditioner, and body wash sold by weight.
or fork at a convenience store. Minksiry of the Envirenment, Minisiry of Agriceiture, Forestry and Fisheres. ,
Collection of sxamples of initiatives St contribuse to the recycing of plasic

containers and packaging, MipsFeww env.go. Dicontent D00 121551 pdf 15
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3-1. The Plastic Resource Circulation Act ™

wfarmation Centel

Discharge and separation Stage Collection and Recycling

v When a manufacturer, distributor, etc. prepares a plan to voluntarily collect and recycle
products, and the competent minister certifies the plan, the certified business operator is not
required to obtain a business license under the Act on Waste Management and Public Cleaning.

in storefront

Case study 3-1: (= oP R 23fcatons natonwide e ly3) ccatons naiomide (25

Resource collection boxes installed in each storefront by Japan's largest shopping mall.
AEON co. Itd., it hitpe_lwww. aeon.Inf ity t !

collector collector

16

]
3-1. The Plastic Resource Circulation Act

Discharge and separation Stage Collection and Recycling

Example of internal structure of the plastic bottle collecting machines.

' -
=

K] ‘ Fresnel Light
(=] = Reflector |ens source

Camera

Case study 3-2:
Installation of plastic bottle collecting machines at supermarkets.

Mindctry of the Environment, slroulation of plactio <, hitpe: tion_env.go Jpvabout ¥
Tomra Japan Lid. hitpe: o tomra.oojpit: stio g

17
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Japan Industrjal waste | nfarmation Camter

3-1. The Plastic Resource Circulation Act

& Milestones
v Reduce emissions of one-way by 25% on a

e cumulative basis by 2030.

¥ Design plastics to be technically easy to sort and

reusable or recyclable by 2025.
Reuse and ¥" Reuse and recycle 60% of containers and packaging

Recycle by 2030

¥" 100% reuse and recycling of used plastics by 2035.

Recycled and v g;;ubllng the amount of recycled plastic used by

%Ilgg}?:: ¥ Introduce about 2 million tons of biomass plastics by

2030.
18

lapan Industn al Waste Infarmation Center

3-2. Law on Advancement of Recycling Businesses

# Backgrounds

) Matural GHG
¥ Resource recycling can contribute not Resources Emissions
only to the realization of carbon :k Enslllre ﬂ? reli&lhl::Ij
. - - " supply of recyc
neutrality, but also to solving social Y materials *

Issues such as economic security and L e nplement
regional development. ' ) advanced
nsure Quality and technology

v i i .
Growing trend in Europe to seek the Quantity of recycled

use of recycled materials. c ion @ -

¥ [t is important for Japan to strengthen - Recycling
its industrial competitiveness in Strategic sorting
resource recycling by securing the and collection
quality and quantity of recycled Final
materials. Disposal

19
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3-2. Law on Advancement of Recyclmg Businesses

# How

¥ Require waste disposers to report and

disclose the status of recycling. The “Act on Waste Management and

Publc Cleaning”®, which requires a
Raise the level of the entire permit for each local government, is
resource recycling industry. quickly realized through a blanket

authorization by the government.
¥ Establish a certification systems for
advanced recycling business. Three certification systems
| & Advanced Recycling Projects
| @ Advanced Separation and
Recovery Business
® Upgrading the recycling process

Promote sophistication of
recycling business.

lapan Industrial Weste |nformation Center

3-2. Law on Advancement of Recycllng Businesses

Advanced Recycling Projects

Recovery and pelletizing Various Recycling Methods m

.................................................. [ i e e [
“Materal . @ Initiatives for complete
ikl : recycling of polystyrene.
Whiteway  FS peies i - Recyded @ Food tray to food tray.
| — ; . ® Method for removing
; g | Eﬂﬂum ] § 5 colored components from
Colorpattem B‘;E%uegﬁ FI_ Eﬁjﬂ “%H‘ black recycled pellets and
tray 3 i : feeding them into a
Chemigal i ; polystyrene production
ecycle : : lant.
 —— FERMEL | Repyoed P
‘Materal
mcylgg | | ﬁimtm m.rmuc;m
Black plastic product S.himil

Case study 1: Various Recycling Methods for Complete Circular Recycling of Plastic Food Trays., 21
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3-2. Law on Advancement of Recyéhng Businesses

Advanced Separation and Recovery Business

Ahﬁgﬂ:m i silver glass

[—mé-»% —
Back  EVA m£?& . -

& Solar Panel
Recycling.

® Complete
separation of
glass and metal.

Module

Main body

amhmwm

Case study 2-1: Complete Glass-to-Metal Recycling Technology by Hot Knife Separation Method.

22
R\ an Industrial Waste | sfarmation Center
3-2. Law on Advancement of Recychng Businesses
Advanced Separation and Recovery Business
Case study 2-2: Sorting plastics by Case study 2-3: Pulp sheet production
optical sorting equipment. process from used diapers.
Minksy of the Environment .
hitps/ 20 00515346.pa
23
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3-2. Law on Advancement of Recycllng Businesses

Advanced Separation and Recovery Business

3 collection 2 collection
Before (%)  Lenicles After (AM®)  vehicles
ke~ . e ’/‘. ‘e

- . — L . . o 2 . - 0
O - ® ® < O —— il .d ~ @ Collection route
Start > “ ' Stort g x optimization

% L i X “*»

WD R e ey 2
® o . “ & > CrecyCewast A2 doun o

-

Case study 2-4: Image of Al vehicle.dispatch simulation

® Al calculates the optimal collection route from basic information related to waste
collection.
® |t assists with the task of setting collection routes for each collection vehicle and
reviewing the routes, which was previously time-consuming for dispatchers.
24

W lapan Industnal Waste | sifarmation Center

3-2. Law on Advancement of Recycling Businesses

Upgrading the recycling process

Appearance of URANOS Vertlcally Articulated Robot

@ Al judges materials
and shapes based on
information obtained
from near-infrared
sensors and images.

® Vertical articulated
robot and a parallel
link robot sort the
matenals at a speed
of 1 piece/second.

Case study 3: Highly efficient recycling equipment using Al

Ministry of the Envionment .

hitps.//wwa.env.go Jpirecy ¥ y pat
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4. Summary

The legal regime contributing to resource recycling has been
strengthened over the past 6 years, accelerating the transition
to a circular economy.

Japan aims to

v" Accelerate the transition to a circular economy through
“3R+Renewable” of plastics.

¥" Promote thorough resource recycling throughout the life cycle
of plastic and waste oil, biomass, metals, and construction
materials.

v" Strengthen its industrial competitiveness in resource recycling
by securing the quality and quantity of recycled materials.

JW Center contributes to the realization of carbon neutrality
by 2050 through using of electronic manifest data.

Thank you for listening.
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Development of Waste Management
policies over the past 6 years

Development and Policy of Resource Circulation in Taiwan

Chih-Ping Tseng, Section Chief

Resaurca Circulation Administration, Taiwan
{RO.C)

5 Setepmber, 2024

% DR AT
() P e Crelocim Sl s e
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QOutline

B Current Status and Resource Circulation Policy
B The Resource Circulation Promotion Act

B Example-Circulation of plastic and textile

B Regulations governing the Import and Export of
Waste in Taiwan

B Future outlook
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and Resource

Sustainable Materials Management
-Build a Circular Society

B |In response to the intemational trend of
transitlonlng from waste management to
SMM, the concept was introduced in 2013,

B Adopting global best practices like Japan, the
Metherlands, Europe, and the OECD, SMM
indicators have been sstablished to measure
resource efficiency and emvironmental impact

B Establishing seven material flow indicators,
Including resaurce productivity and domeste
material consumption,
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Material Flow in 2022
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Material Consumption and Waste Generation
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| 2023 Total Waste : 316 M tonnas |
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Material Consumption

B Materal input more than 300M tonnes
{ Over 70% imported)

B DMC excoadad 200M tonneas in the
past 10 years, DMC per capita approx.
11 tonnas of materials per vear.

Waste Generation

® 3D million tonnes fyear

B General waste racycling rata 59.5%

B Industrial waste recycling rate 85.4%

3
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Toward zero emission
Resource Recycling and Zero Waste

B Transformative Maximize resaurce circulation, introduce the SR concept,

. g craate a new clroular business model.
thinking arnuicr

45% of catbon emissions are related to product
B Reduce carbon manufacturing, apply resource recycling strategies

emissions to adapt reductions. REDESIGN
B Establish Promots rasources circulation and decrease the e
resilience dapandence on Import of key matarials. :
O Proper Disposal Expand waste processing capachty, formulate g "‘*_“t
speclal management laws, reduce [Begal disposal. .y L> _
Nz rams
§@' Wi o=, ol e st -
Just ‘Nind/Solar PV
Transition
Green
Finance tydrogen
Taiwan’s 2050 Green Innovative
Net-Zero TAIWAN Encrgy
Transition =N
Carbon Sinks 205‘ , Pot.;:::;m
Storage
12 Key
Strategies Recycling & Energy Saving
Zero Wasle & Efficiency
Carbon capture,
Carbon-froe & utilization &

electric vehicles storage (CGUS)
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Performance Indicators and Expected Benefits

B To understand domestic material usage ard its association with economic development and
enviranmental impact, resource productivity and per caipita material consumption are used as
overall performance indicators.

B Increase resource productivity and decrease domestic material consumpiian par capita

2020 NN 2025 NN 2030 ]
Resource productivity IRRLALTL: Temen G T T2 sl 1Y 1)

e R tmone apha 1022
e % —{(T315 —— 7473
Nints : LR i calaivted Pl O, iy b vt il By It
et =t
Raduction rwe i thpoabinplastis paciages % === 7 e 20 25 ]
Kotz of charslcal wasts Baud  rulstion utlietian % 20 85
e % —( - —— 8
Arda of corvmting inkatriel weste o ey % ——{ 47 )——— 67 3
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Main Policy Framework for Resource Circulation
Resource Circulation & Zero Waste

3 Major Circulation Strategies

Green Dezigns for Waste . Balance and Manegement of
Rerhucts ?‘ e Resource Recycling 8 Reuse Toaton Cn:gnntr
Racycing chiecifoation i diverdon
Francal ineentivs

Ryl exf o rriafee remeuress bypem

2 Key Facilitation Pillars =

53



DEAREN A R A =
Fasarra

[T NI

Enact a new law-Resource Circulation Promotion Act(1/2)

B Iniegrate the mansgement spirit of Watte Dispotal Act and Resource Recyeling
Act, In line with International management trends, pursue the masdmization of
resources and minimization of wasta disposal, and bulld a dreular soclety.

B Waste resources are used in the order of reuse, recycling and energy recovery ta
imprewve the sfficiancy of rmsourde uge,

Extend Product Lifespan

Unchanga the Original Matarlsl Form
Hes Cerimin Lise srwd Can be Directly Reuse

Improwve Resourcs Recyeling Efficisncy

v Proper End-of-Life Treatment
11
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Enact a new law-Resource Circulation Promotion Act(2/2)

s Gewemment units, industrial assacations, dearance and disposal assaciations, and dvil
organlzations were Invited te cammunicate and collect apinlons.

n The bill will be proposed when each institution, business and expert from each fiekd reach

COEnsLs,
—, Transformative Thinking Waste resources should be usedin a
() Seurce Raductlon of Gulde to change the concept of consumption
» t_ Consurmir Products and extend the service life of products.
Legls dative \
Create 5 Favorable Malkn good use of financial tools, stiontific and
Focus () Environment for Prometing technological govemance, and build a
/ Industrial Ciroulation compherta Industrial resource recycling networl

__/ Uphold Environmental Justics Uphﬂldlnmlmmnml Justice and dever lllegal
cispsal,

b |
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Overall plastic flow

W Plastic demand: 13.04 million ton/year

m Domestic use: 3.4 million ton/year, decline reached 40% pre-

covid-19
B About 40% are recycled

44
Foe D aterials

13

*astic mat=-als

LR
Aasdic prechies

Data of 2022, unit milllon -
mﬂ"ﬂﬁ"’ Pl 'r. TR

[Dowrtn sounce : MDF - MOEA - MOENY)

N = wame

[ ——

£14
Flastk riterials

1.3
Hastic products
EEE
012

Fapenl Flastls seraae

mAmend regulations to achieve SDGs goals

WStrengthen recycling system with preferential subsidies

Design products with concept of plastic
elimination, sulstitution and easy recyding

1. Demigrycroducs prodoos Lhas are gasily
rroyc abile

2. Emalay alternative materizlz

3. Unpackaged or redices packirg

+  Creabs value-added recycled plastis

1. Create denand for recyeled mater als,
such as pac &3ing and cortal rer

2. Intraduce Innovetive teenulugie: 1o

incregie Lthe polentizl lor pecyel rg anc a%e m

af recyeled materia s

424
Fretgy nvvay
1200 18
= - 268
Fupot Dormestic Warks HEU
industrias o Laneibll
2
Trenadin W
= ; Stack
C
1 Eacycling
Restriction and recycling of plastics
mPromote reduction and green design to create circularty and sustainability
p- Promote sowrce reduction with new business
L)
I mudrds
- J;l-‘". 1 Inanwative Gusiress mndeds for reuse
-nti: S 2. Plastic restriction policie:
e %,
¢F=— i
Circulatlon
of plaskc
- + Establish and optimize effective recyeling
%‘45 methods
¢$ ."#}J 1. Establish rifertive reogsling methneds
gt s 2. stremgthen ceoyding Infrezrructre [/ sorting
. EE techrelogy
%, Cslablish anilegrates recpcling system
4, Estahlish infarmia-ion platharn of plastic
resnlroe maten al distribtinr
15
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Elimination and substitution

mPromote plastic reduction and easy recycling for product design

| Ecanomicincentives + Fstaalish differeritizl rates for recyeli g fees to eroourage using eco-friendly matenzls
| Guideline + Compile pracu ot design guide!ines (onling shapping packagiag. retzilindustry
i Management of chemical « Fiminate o raduce the use o tos cand chemical substances of roreser

HPromote alternative practices
based on the sustainability of ok dretly

material, renewable design, and "\ @
process waste issues S
EUnpackaged or reduced packing . 0 W

NMover-packaging and packaging for
online shopping

Ameniby

B Largal
wunlainers
B Bring pour cwn

',&'!. R AT
T st ol

Source reduction

i H * Limil tha sl af plistic hotd
mReduction of single-use products at the source i sy ol Bl s
i i T Tallamy o Taltes EErrg in
B Guidance of laws and economic incentives vl ¥
" Umitplaszie * livmi, plasdie Lo sl baews T Jﬁl;m'l 1|1':|ndlg.':'!1m:;11;|m:|
shepping hsgs and ) aazkagirg far cnline shappira
dlspoaailks i lewars Fiestr ot uxe af disposshile Vit Single-se # Limit gest expzndables of
boverage cups plastic sraws acarmenbutive
_ _ . _ L . # RxsbrctFLA disposable tablewans
o] (A S Ty T e Ty ST,
| e ) oy | NN Ve L e | 20 | zoza |
R i e R e R
L % Lspand coverage af & Ldfer discounds <o
* urrl.n:ll.!r-pnshl;rn shogaping hag ANECAFAGR LR
* E_’.'l"mﬂ ::r'mr;..:_!f =t . limitstiers rauzable cups
sl e # Fasricr aersonal caw 4 Faesrde PC leed
limftatices and coamnetic oo
pradusts that cantain
mirrrhesds

EPromote source reduction with I* Encouraging consumerstobring

. ' thelr own cups by offering discounts 1

new bt{slness_mudels | - For businesses that provide '

m Provide services of product reuse | recycling cup services, the public’s 1
based on sharing economy | self-praparation rats it 17% :17
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Strengthen recycling

mEstablish and optimize effective recycling methods
BMPrevide incentives - differential recycling fee or subsidies

mTechnolagy aid - Develop spectral database/Al recegnition model/
automatic sorting system

mFour-in-One recycling program
mimplement EPR by recycling fund management and subsidies @m
BRecycling rate of plastic containers reached 80.51% in 2022 .,::," ﬂ
mintegrate industries to establish circulation model
WOrigin: classification, volume reduction, collection
mRecycling industries: determining recyclability and matching recyclers

',;?\ DR AT
. P M Crmloim o mes e

[ ——

Circulation

mreate value-added recycled plastic
B Sett targets on using recycled plastic in products, 25% for 2025; 30% for 2030
m Build a mechanismn to verify recycled products
m Establish incentives—apply differantial rates of recyding and promote green procuremsant

’~ 4
Zertification Recycling I . Manufacturer 2
industr‘y ‘ e S [ cansumer 1

Gz.oeerlibialicn ol Medarlan Lure Grean conEumarism
renyrles plastic rroycled plactic
containers

mIntroduce innovative technologies

mValue-added recycling technologies (physical/chemical/ thermal recovery)
B Example—recycling of aluminum-plastic composite material - the purity of recycled
aluminum reaches 85-90%

mEnergy conversion
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s governing the
Export of Waste
aiwan

Legal Norms

Whsta Disposal Act Artlds 38 (2017.05.14)

Agraamant
between the
Amocistion of Enst
Management industrial Types of Aslon Relations and
:fl i'ln 1: ol Al :;--I U:':l‘:s 'E'J,u.u....':'
Em::" of as raw Materials| | "o, ey Control tha
for Industrial Use nac iram
Induirial Waste I e Importation Tnmbuundﬁ
2023, Movement 2
{2018.03.31) (2014.12.05) Disposal of
Hezardows Warte
{2008.12.30)
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" Management Framework of
Waste Transboundary Movements
pesieer [ oot | A vt | Jrmpston] T s
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ApproTal Sor permit Permit Inunimg Operatinn
application
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N = wame

Types of Industrial and General Wastes

Banned from Importation

1. Hazardous indusirial waste, except the following:
= Those that have been prormulgated as required for industrial use,
= Waste wires and cakrles not containing grease.
= Those not listed in the Basel Convention, but excluding mixed scrap metals.

2. Waste leather peeling (not applicable to manufactured leather articles) and waste
leather meal.

3. Garbage and incineration ash from gerweral waste.
4, Waste edible oils and fats of animal or vegetable erigin.

+ E-waste is regarded as hazandous waste in Taiwan, such as waste electronics IT
prnﬂ!ﬂr;;n household appliances; therefore its importation into Taiwan is
prohibited.
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Future outlook

Foaus on UN SDG 12, net-zero transition to improve resource
afficlancy ard bulld a sustalrable soclety

Enact Resource Cinculation Promotion Act (Draft) to transform waste
managamant, and craate Incantivis to promaots resource utillzation

Build Resourca Circulation Platform (Circular cloud), snhance technology
and establlsh business models to oeate a dreular emvironment

@ Develop digihl transformation and integrate services to imprave
efficdency, deapan racycling and strengthen cooparation

Address public concams, dhvarsify messures and regulation to
cantinus plastic rduction end adhisvs reduction goals

M 2 rame
'ﬁ' P e Crelocim Sl s e
el

Thank you for
listening

\l
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About K-eco &
Waste Management Policy

in Korea

. Ld;-v.

N A0S
Ministry of Erdronment  © Comeranon o AlDbarc

CONTENTS

1 2 3 4

Introduction to K-eco g4 Management  Industrial Waste Introduction to

(s o Policy InKorea  Management System Best Practices
Corperation)
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Introduction to K-eco

Introduction to K-eco s

o ot * Quasi-goverrmental Competent  Ministry of
Institution Type organization Authority Environment
’ Wostarn Ma!rsp?ilen :\;‘:::::\

Institution Name Kerea Environment HQ Location 'ncheon,

. Corporation Korea
EasernMetopolitan "e Nunber d ) At
3,316 Fersors
_ a Employees
B e
Churgehiong -
] [ l - D-Grumpbuk il A Global Environmentzl Institution
‘ e Vision | Leading the Carbon-Nautral Era
. © Climate and Clean Air
= ©  'Nater ard Soil
Gwangl«
Jumanr Business ©  Resource Recirculation
» O Environmental Infrastructure
2
] ©  Environmental Health
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Introduction to K-eco

Tt
-9,
) K-eco il
> S = Dept, of
Ha of 2
Ermvironmental
Mamagemont &
Planning Satety Support

C *  Emvironment
o =3
Climats & - / Tychnolagy

. o —_ Research
Air Quality Wexod WA N anaeiaty P
‘m.' [rioibey -— i ¥ of fad '/4:. Instauts
e S ; &
* - ovww ,
HQ of o
Wates ™ 6 Ragional
e = Hewadguauriers
Erwitonment
Wacagucent HQ of Resourca G of
Racirculation Erwiroementsl
Managemant acaries

—

Kuren Fovsbrwasmona

Introduction to K-eco B

Resource Recirculation Management

| ' |

Dapartmant 5 &fmﬂ‘;&m f D:pamr:cnt E:'z::n":g‘tt‘;: Departmentof

of Resource Recirculation ? of Industrial waste ‘Waste ta Ener
W anagement Assurance of Recycling 9y
Allbaro Operation RFID Informs Gon ProperV/zste Cisposal E-Transter&Acquisition Wasle Expurl&lmovil
Divisicn divigion Management Division Management divisior Maragemant Division
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Waste Management Policy
In Korea

Leading the Circular Economy

Vision and Strategy for Waste

@ Reduction of waste production fundamentally =y
iy o ?‘g‘)

Q Reuse of generated waste as energy,
Dispasal waste In an environmentally friendly manner

Circular Economy Process

P Do o e 2
TR g B @

Promotion of Recycling of

Supprassion
HER Recycling Matericla

Energization

65
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Waste management Policy in Korea

& Background

@) Changes in Resources Circulation Policy 0 Pursuinga Circular economy
rather than just recycling waste
Safe Disposal ’ Enhancement of Recycling

Design&
‘ Circular Economy st el > Prrs‘tg:‘mun
1 2
@) Socioeconomic structurebzsed onmass production, Circular
consumption, anddisposal is2n issue A Economy b 4
v Facinglimits of sustainable growth
v FacingEnvironmental Issues suchas Climate Change 4 3
Diepoeal < Retail&
Consumption

L)

Waste management Policy in Korea

Promotion of
Resource Circulation

The Circular Economy
Promotion Act
(2016 / 2025)

« Suppressior of waste generation
Giraular use and dafe
processing of waste

Resource Racycling

Waste Disposal

Wastes Contrcl Act(1986)

Acton the Promotion cf Saving
and Recycling of Resources(1392)

* Suppression ol waste generation;
promotion of racyeling

+ Suppression cf waste generation
+ Eco-friencly protessing of waste

/ * Racyeling of plactricall * Recycing of

costruction waste

: t electrotic ppods ard cars 5 o oy
- . aggrogote sse
» Preventicn of ervironrental

polluton from intemational
transfer of waste
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Waste management Policy in Korea

@ Key trend in Law Revisions

B An rettutionzl Bask fo- 2stablishing 2 cicular econamy comprising all productior, distibution 3+l torsumpticn procssses
B "5 on Pramction of a TaAnstian moa Cieealzr Fronomy and Sosishy®

Enforcement of the Clrcular Econemy Promotion Act(20235.1.1)

B Remuree Cirewalion Pulicy Trailion [Ses, 256, 20200

B Plan far Da-plastification of Hoosehold Waste (Der. 24, 2020)

B E=Cirgu ar Ezanonry Implomentzdion Pon (Mo, 2, 2021}

B Full Lile Spcbe Demplastificalivn Plan (01, 20, 2322

B Amendment infull af Azt an Promiation of a Transitian t2 a Circular Booromy and Saciety (Dee. 37, 20221, Effectivefrom Jan. 1, 2024

B Lexgislat we notice: for kil tor amendment in tall of Ertercomett Ceerec cnd Snforcement Bequlation of At on Immetion of o Tronsidonte o
Ciroular Economy and Sockoy (Detinition of Terms and cicularras materals] ol 310 Sao, 11, 20230, Effactve from Jan, |, 2024

B Rill tor srmencrrent in ful of Entorcement Decrss ard Enforeement Bequlation of &ct on Promotion of 3 Tansition to 5 Ciecubr Boonomy and
Society (Croulsr mesibbiity, packaging rmaterials for cisoribution, rght to resain, ete, under prepamtion, CHesc e dan, 1, 2023

p = .
srpomtion

Waste management Policy in Korea

@ Key trend in Law Revisions

Cantent of the Circular Econamy Promation Act

W Defintiong {Dralt Artizle 3 and basic ornciolos {Craft ek 30
o Delinitions of bermns suzhes circular econorrg, croular iaw materals and circular use)
< Brasrriplion ef ke pinciple for sdoeity corsdastion Tor sivalan igse upon aepectod oorurencsa of wasta, aod mastenom cire lar usanl
already—gencrabed wate
W Establishrrett of cirzular economy chiectves and crcular econcmy progress managemen: [Artizles 13 thmughlh)
CrWesterad et dafinedd as cireular aaranir ndeacnes inacditioe By inddeatoes follrssng genasalion of washs
» Batling of phase raticnalrrediam Lo long term abgectives bo Lvs ard
W Promsding srcubr Ls2 i the procuction, disthution, ane congumplion o prodaels Danizlzs 1610 200
Crirular asilaklity eealuation foe produets whase creularn vess & arpoctoa Lo b diffieult
o Frescripion of effoets o promate ciculas use sf products by producsrs an impetars of products
—+ Prascription aof rrallees redating W awilzility of prodact spare padts o gurantes sustanabio usa ol
producls through apgreooniate repair [guarnteea of gl o regar)
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Waste management Policy in Korea

@ Key trend in Law Revisions

Content of the Circular Economy Promotion Act

W Pubdic netice of circular recnurees {Draft dricle 23)
~ Designation and pubic resice o non-hazardous, high econceric vale substances or anticles =ffective in prooncting drcular use
ARCIAT PSR
W hdcgrion of regulatery sandsox to promote new tezbnolagics and cendces {Draft Articlae 27 througn 34)
7 Expedited regulatory verfication {within 2C cays), batch processing of permit applications in betches of 2 2¢ mere, regulatory sxcsptions
anf prvsonz oemits e imted testing 2nd enbnalegy preat-nt-mneeg ot new tnchnalegies and senames
M Expansicn of tax ravenues for Spacial Cireuar Econeny Acoourt {Draft Article 281
CAAdud, o Spedal e Soonwny Aoooun kaxrevenues ol ool gove e ls: g perocnlage of Waste Disgose! Faclily Han oding Chisryges
prescribed by ordinance, andd a percentage of proceads from instalation and operation of waste d spesal fzciities presedhed by ordhance

AN e breroserent
Cerparetion

Industrial Waste
Management System
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Industrial Waste Management System

Generation Properties and
Characteristics, status Industrial waste
harmfulness

Sources

ledustrial * Responzitie : Inuustrist wazte discharge companies
Estabiishmant ~ Manwsged by Loca governments

Mur=disthage

Fatility maste

Hazardous waste
Iroustrisl
Establishment Roaponsive tHazardous waste dischargacomrpanss
dischamge .
Farility masto Managul by tLoce ernd ramrantal oilices

Industrial
waste

Municipal waste

- Hesponsibie/ Mars .
waste Hesponsitie / Maraged by - Local govemments

n

_ Kouren Fovstrwmavima
Carpoation

Industrial Waste Management System

Criteria of discharpe volume

Viste generated indischarge fadlities axcordng to the
Clean Arr Corsanvaion Act and he Water Emdrormert 100 kg a diy or averane
Conzavatbn Act ond the le
Estzbishmeorts with auble veste sater treatment taclities
insalied and operated 100 ka3 day or anerane
wmmm«nm % HILg A tlhy v Mg
Genora esablshmens 300 kg a oy oF AR
Types of A 0 ot e wak | 1008
Industial Wastz . :
Wiste naneated InConstnxtion wors | Stons
e SO0k & rontls o ares e
Kl "
Wheste syt estecks, s, et et 2;‘:",.:,"::;;?..,”::)‘
Hazarcous waste ~ Waste synthetT nigh polymar cempounds, waste aod, s rd £ on v Iy,
(inchuding WA BIKAN, WaSe pant, et K3 0 3 VO 0V M Ry
medial waste) Wente: ibestors 20 @ O MR AMON 01 Iwrag:
PCEs, waste hazardous substances, waste medcal =
MAens, ac.

M The Waste that is nat classified as industrial waste is considered municipal waste 9
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Allbaro(www.allbaro.or.kr)

B Atotal waste menagement system that transparenty managesthewhaole processes of dEcharg ng, colectng, trensparting, anc
treating induastral wame through the: internes in ealtime.

B Caerpasec of vaciod s fnctions Soch &% waste-ralatecd oerrificanss, washa delivary infarrmation FrANMRTETT IIEIiI‘IZ]IIﬂr'I"N.I!l meahrris

siichas he RFIDARS mtermel (mobie)/EDI, westensgste: managermant, arnual resultreport on wase ganaate Sangotation /
dispasal, ard wasthe infomeaticn provsio,

Implementaton Progress

B Tatal brarwd operation of the Albare Systam (2007)
M Macke anobligation to prapere the industria waste electronic delvery note (2006)
W Made anobligation to prapere the construction waste electronic delivery rote (2010)

M Exzarded the tarcet for sblgatior toprepere the elecironic reqistar (202010

« Waste cisposer, recveler, waste Sregtmant resorter

F .

- Pt
srpomtion

RFID Medical Waste Management

B A syetem to manage the whalz procssses of dischaming, callecting, franspartig, ard disposing medial waste
that can couse harm W the wman body such as infeclon, by usng Ue BRACS imethod

RAD (Fedio Frequency |dentfication) Implementation Progress

Aechnoiogy to dertify the Information 01 objecs Ir real time

by atkaching an dectronic tag with 3 semicenductar chipane B Fetablished the RED medics] wasts managrment
anenna o the uhjea;s @ usllglmfrequenq.r 'iy'!':i{-!l'l'l I:EI,]ESJ
— g fa M Made it an obligation to prepare the “Allkarc system”

sgctronic dalivary note usirg twa RFID. [2008)

—— anbaana
\\‘i ‘])) (ﬁi M - 2 .
J_Jﬂ B Introduced the discharmger authentication method

S— ssing Beacon teg [2022)
Assder

W Introduced the warhousing methad per tag in the
indneration plant [2023)

a1
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Export/Import Management

The purposz of waste import and export mznagemnert system s to regulate the export andimport
of hazarJuus waslesin aceordance withthe Basel Convent onand OECD requirements on

the intemational transportation and frestment of hazardous wastes, in order to prevent
anviranmertalpollution caused by movement of wastes botweenthe nations and to improve
international coogeratian.

To prevent anvironmental gollution caused by movement between countries during waste disposal
p‘;,m' Corrrel The IMpOFT and %DXT & WasTe feated ToThe 3assl Comenion(ES hazamiows wase nens)

Reporting Reinfacement of manzgament of wastes othar tan those subyect 1o mpot and export pennisson.
system (26 items other than the Sense kst)

Inthe casa of exporting and importing waste, permission and reparting must be completed to the
competent watershed (local) environmental office prior to customs clearancein accordance vith
the Irter-CountryWaste Transfer Act.

Wases sre mpoted and mportec goods subject ts astomn: office confimaton, andrequrement corfirmation & requised

Proper Waste Disposal Promotion Center L

~ Irgpocion ane guidona: for the procer digpezal of industial wasts
Operalion Gods Coblection and provision of nfornaton reganing wente Gsposdl operators. weste Sisposal Facity irstaliers, andwaste deporal
roportoes

Estzblishment of Real~time Wast> Frocessing Information System

After Enhancement
Before Erharcement (Albaro System) (Real-tme Waste Processing Information System)
Teraet Collaction, frarepartaton, recyclng, and Colbaction, tranepartanion, rezycing,
&g dspesal companies and disposal companies
Otligations regardirg the preparation of Oblaat
PR : qaticn te Input waste treatmaent ske
Obligations transfer ard acoeptance documents ok ion (GRS, STV Measuernenls)
{E-manifest) through Allbaro
; hdustrial wastz& Hazardous waste('22.10.)
lmplc;;::n?ntahon Hazardous weste{‘08) Constructixn vaste('23.10.|
9 Corstruction wastz(*10) Industrial weste("24. 10.)
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AT paret tasvossenn
Seprndzn

Introduction to
Best Practices

(BrP1) P
Establishment of an illegal waste monitoring system S S S M e TR

. - . = yannero & 2l vemment innov 1 my n,
using cutting-edge technologies such as Al and drones receiving the Prime Minister’s fovard (2 place)

KAME brevoseeen
Cerparetion

Lack of anvironmantal  Cortmnus conamenns of cases nohing Thga dunging and sbandonment of washe and Ladk of
monitoring systam management

Background

Irestzad of mesrpovser-ooenied poboes e oaace diram afler ansocdert ocors,
dghal-tsad indigent soutions are noecded

Newd to focus on work sdfickency

B K-eco has been designated as the Proper Waste Disposal Promotion Center and has commenced operations('21.1~)
W Analyze big data from the Allbaro system to identify suspected companies involved in improper waste disposal.
After analyzing modeis of suspected companies by type* based on big data, select target comganies for inspection
with local governmeants
-» 122 violator companies detected(Detection rate of 62%)

(I Comparees wih s otof eroes in E-marifest

1ZiCompanks that Newe rot pracsred 21ecyeing maragement bock

G Companics 'with 3 zenficant. dizareponcy betanen the amourt of seete roceved and e amaunt of waste disposed
D Companks that faked 10 nende esidisl washe
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(BP 1) P

Krrea Grvitmarmen

Establishment of 2nillegal waste monitoringsystem .
2 . . #Winnerof the 2(23 Xorean GovemmentInnovation Competiion,
using cutting-edge technologies such as Al and drones recotang the Prime: Minlszer’s Award (2nd plce)

W The drone patrol unit ‘SKY PATROL' was estaklished to set up an asrial monitoring system= for illegal waste
- Cdllaborate with civilian drane experts {14 :eams. 7% members) to monitor abandored or iliegally dspesed waste. =
Reducticn in patrol time compared to on-foot inspections [frem 7 hours tc 1 how’) [

= DAy s WRdaAly segried @y
QD Uller satelite nemy 0 vy fiegel alivites
@ Jork irspections and acminstrafive auidince conducied with ke govemments and K-eco

M Developzd a "'Waste Anomaly Detection Model*' by analyzing wasic teatmentsits datausingartificial intcllicence (Al)

» Dk um tarpont ond fake repating of wasks genarion, prociaa ng wlane, Snd oo gantkas T Detarton of st srema ks o avehi tampad whide
O prabn sfoepoos tiemsone invests goremtion, tampocrion, and doposd ETC.

Ectablisha real-time monitoring svstem to create a Iving ervironmentwhere the pullic can‘eel

Result

aofe froer ineppopriate woste

(8P2) P
Establishment of Al Customer Service Center (4-Bot)

N TNy e e
Carpoation

i dfFicull for 12 castomer aordcn tgones b rospondd to calls (260,000 calls por yoer] of Albaro sysem
IESJ Lack of Manpover o000 )
Background Need tofocss onwark efficieney &' G for 60ARRrD offiors fande: systery approvais (340,000 ases amualy) and

wepend ‘o dearront naurke 100 cace srvnally)

© “Allbaro Vcice~Bot™ O “Administrative -Bot"
24-hourinteractive wnica consultation Autamata simple andrapatitive tasksusing RPA
3 Officers drectly search threugh extensive legal
zustomer s2nice agerts respond to custcmers docimant /
during working hours The quality of answers varies depending on the parson
The voice bot provides 24-hour consuliation, Al generates draft responses from verified big data
axl fuiresolved. acustamer senvice zgants vil ushg Al / Secondary ver ficaticn by cfficars / Shomers
hardle thz issue later time and improves qua ity
% lerpreving tar satisfaction thmuogh 24-hou pmmgt and aceoate complaing proressing /

Result erharcemert of administrative efficency for oficers
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(8P 2) —

Korea fwlrennem
Corpramihons

Establishment of Al Customer Service Center (4-Bot)

15 dficull fror 12 cstomer sendece sgenes te respond 1o il (260,000 calk per ywar) of Allsen syem
m Ladk of Manpower iy (430,000 customes)
Background Need tofocss onwark cfficency ® 1% Gt toe COAISS officars tancs systeni approvls (10,000 25 aniualy) nd

xspond ‘o deaurrent nouriesd00 cass anveslly)

© “allbaro Chat=Bot™
24-hourinteractive text consultation Responsesto public inquiries using ganerative Al{ChatGPT)

© "Fesourcecirculationinjuiies-Bot '

Officers drectly search ucugh extensive legal

, types document /
Snsiiars ook 10107 i The quality of answers varies depending on the parson

\ 4 v

Utilizztion of generative Al, Answers Al generates draft responzes frem verified big data
all kind of questions ueing Al / Scecondary verficatien by cfficors / Shorters
time and improves qua ity

E.I Improving user satisfaction throLgh 24~hour prompt and acourate complaint processing /
enhancement of administrativa efficiency for officers

AN e breroserent

Cerparetion

| SO

A\ Ko o A
Ministry ¢f Ervdirenement :,:::.’:r,‘,:,‘""”"' All)bars
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JY‘ Japan Industrial Waste Information Center

JW Center’s Activities for 6 years,
Toward Accelerating Resource Recycling

2024/9/5
Hiroshl Sato

Japan Industrial Waste Information Center; Japan

'Jl':"; lapan Industrial Waste Information Center

I. About the Environment Surrounding Us
I1I. About our scenario
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JY‘ Japan Industrial Waste Information Center

I. About the Environment Surrounding Us
I1.

“ lapan Industrial Waste Information Center

Achieving net-zero GHG emissions by 2050

® Energy measures and resource recycling are
inseparable issues, like the two wheels of a car.

L e

Energy Measures Resource Recyding
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Y" Japan Industrial Waste Information Center

Toward net-zero GHG emissions by ZUJD

# Shifting away from the use of fossll fuels and natural
resources will be Important.

1 21000l [+B8 + From fosell fusls to non-fossll (renewahila anergy, atc.)
Energy Use ¥ Improvament of anargy use effidancy

i Curbing Warstm Incineration
aste and + Shift fram natural resolinces to recyciad nasnlirces
réespurce use + Improvament of resource use affidancy

I o sy

J“; lapan Industrial Waste Information Center

Resource Recycling Contribution

® 36% of businesses that emlt  wosvocsmsorsmmmmusasnsammase
GHG are expected to reducing
GHG through recyding

3% of GHG emissions (bafore electridty and
hveat allocaton} from the waste sactor.

Amount of waste from sectors with room for
i ‘bation are
estirmaed at 3596,

{413 milllon hane 02 aqubalant out of ot smiotons of
1,144 milon tony 002 equivalent in Fr2020)

ARQEA. ARITARE TRCRA |G RS
(R (AT EeaR e T
[F L T ALTTEE Y

Source : Minlelry of the Emdronment; June 1123 3
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Y" Japan Industrial Waste Information Center

GHG Reduction Effects of Using Recycléd Resources

n
BT
L]
E 0 r-rnmaes B emibeions from vigin
3 == productian
=7 i
5 AT
) e ST OO amissions from recycled
R PlastHcs ) maharial pied Letan
H Aty
i n
&
.;l 11504 Imit
E 3
LA T
] EEECL LR T
¥ LELT T ‘ Jp— 17 M
" N -
it [ | [ I | | ¥

uz o P s 4T s u= LE L) § #

h = = = = T il =+F TE =]

+3 5o I 3 T 1= T o i I

e iy SE SF T rih A E o

I ; = i L .ll,-n':' Loy Lg- L #

72 “e 3? 3? i

PR T BT H

rh o =

|:I-;- I - ) o
SOUFCE | MINKTY OF ESNONTY, IMEGE B INCUKTY,
"“Growtir-Drieried Resource Autoromous Ecomomy Deslgn Sandy Group Repork.” ]

. J“’ lapan Industrial Waste Information Center
How to realize

® Three measures to accelerate resource recycling

1. Stimulation of demand:
Formation and expansion of markets for recyded resources
(arterial side)

2. Increased supply:
Increase in quantity and quality of recycled resources {(Veins side)

3. Information distbution:
construction of a venous resource information platform (linkage of
arteries and velns)
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JY‘ Japan Industrial Waste Information Center

1. Stimulation of demand

#® Formatlon and expansion of markets for recyded
resources (arterlal side)
v ESG management is the key to corporate growth {market
ayareness is firmly established)

+ Mandatory disclosure of non-finandal information such as supply
chain emissicns

¥’ Movement toward mandatory use of recycled resources

“r lapan Industrial wWaste Information Center

1.1 The Power of Capital Markets to Change Companies
ESG Investments in the Spotlight

MEalsilGlitREATEREEYELS B /\/ r
e

L 6 D0 e A R T
WL L LT T

ESG Intatves {I.eu-

Imprizesmat of uurpum;
i valun) are essertinl to iEng
E mvironment cuplinl from the cephul

e /.- markats [socks, bonds, He.)
Scu:lal Gm‘lmm:l L/\

(#t#7 (fEEERA) m

i i R W T8 o 4 R e S R | Discose non-financial information

Wt Ry PR TLE Y W W T AN T s T
LHE: MR DA T —F i ]
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Y‘ Japan Industrial Waste Information Center

1.2 Unified disclosure of non-financial information

¥ The Intemnational Sustainahility Standards Boand {ISSB), established in November
2021, standlardizes corporate sustainability-related information disdosune.

* After publlc comment In each eountly, the Intematkanal standard for Infaimaton
disclosure was publizshed on June 26, 2023,

» Ganeral Sustainabliity Disclosures [51)

=Supply chain amissions ars also specified

Lpsiream In house Dorwrwlream
L & H it F =
Scopel o Scopal Scope? Scope3
NI - TS % A
T T a
T -E TIET E T I!n
SN E Paximiin T BTt i | EeL ALt
i ;ﬁ?ﬂrﬁﬁiﬁﬁ"ﬁ%& w Pl - bR BRIE PRFHI L, -2
. Sehis, I-AHE B 0T Fe L S E 10

J“ lapan Industrial Waste Information Center

2. Increased supply

@ Increase In quantity and quality of recycled resources
(Veins side)
¥ Praogress in recycling according to various recycling laws
¥ Advanced recycling business {technology) under the new law
= Improvement of quantty and quallty

1
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L
._IYi Japan Industrial Waste Information Center
2.1 New Law

# Law on Advancement of Recycling Businesses, for
Promotion of Resource Recyding {enacted In May 2024)

Molum Resourcey GHG Emislons
. Encuns & rallabla
x mpply of recyded ﬁ
vV matarinks ;
Impu'nut
Proaduction achmrced .
Ereure quality and -
quanitity of recyded
Conpamytion ; maberials
recycling
x Strategic Jortng
sl collactian
Firal Diapomnl

12

e
'Jl':"; lapan Industrial Waste Information Center
2.1 New Law

® Take measures to promote sophistication of the process
of waste collection, transportation, or disposal business

for recycling.
Eophiatiention of Biasinaan fisim TAPRIBEin Sl PDAY
Promcte wide-ars separate oollection Promote Instzlistion of fod(kes for
and necyding oparaiiane ahancesd saparsiion B recovary hech

Tl

o B AR SOV
EEE P r  SSA [ST

L LT
TR FEETTISEEEE

13
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JY‘ Japan Industrial Waste Information Center
3. Information distribution

#® Constructon of a venous resource Information platform
(linkage of arterles and velns)}
¥ Linkages for eadh individual company
v Arterial and venous linkage In soclety as a whole:

Develop the digital manifest system Inbo a “venous resource
Information platform™ and promote venous linkage
throughout soclety through “visualization” of recycled
resources.

14

J“ lapan Industrial Waste Information Center
3.1 New Law: Supplementary Resoluti

& Environment Committes Supplementary Resolution In the House
of Coundliors : May 21, 2024

¥ The Governmant of Japan should take approptiate measunes for the following
matters In Implamanting the new [aw.

» To promote resource recycling In terms of both quallty and quantty, the arterial
arnd venous industries, which are in a relationship of bwo wheels, should share
information arl cooperate with each otber. In particular, in order to expand the
Hse of recycled rnateﬂals 1:I1at can he U as pan:s ar raw mamiah ot otber

15
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JY‘ Japan Industrial Waste Information Center

Il
I1. About our scenarlo

16

) . J“ lapan Industrial Waste Information Center
Paradigm Shift

® Opportunity for the Industrial waste Industry to make
the leap to a resource recycling industry

17
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JY‘ Japan Industrial Waste Information Center

Move to promote waste recycling

¢ Information distibution

v JWNET ks randy to capbure recycing data as shara of Blactronk: Manifest
regisirations grows
v Add dein ltam= ralated to recycing to the Elactronie Manifast

aHa

Elm-m-

Gmari Tewrapaas

;ﬂd recyeling dnu dpre

-

H

b

&

5

-

5 5 6 4§ %
WETER /

fiic - e bR LT ‘ AFHEP 3%

= = ETEE (8 ’(

J“r lapan Industrial Waste Information Center
What information is needed?

@ Three elements to be grasped as Information
¢ Keep track of all dispositions

e
o B |EOED
“f ] “_ ]
s | prdagii - g‘ =
——— =
[T ] what kind of dispesal method |s used? nkememed o a—]
((Then | what kind of recyciables can be made? Emﬁﬂﬂ;ﬂ” procassing

(8] How was the part that could not be recyciable? .
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Y‘ Japan Industrial Waste Information Center

What do we know now about recvcling“llndush"lal waste?

& Statistics from the Ministry of the Environment

¥ Focus on the amount of and firom generator In
FY2021, based on & survey
N S BT S e Amount of Industrial wast= In FY2021
u - : - ﬂ - Weete Mastics 7 351KE
e & = = Wasta Matal 5, 8595KL
< 5 o
e N 20 bypew defined In Act on Waste Manegement and Public Clesnl
i — Sounc : Incusiris] Waets Rapoft In FY2AZS by the MRSy of the
. x| L .» Ermingramirt 20

LHLAETMEE
LI D S O D T - - -

“ lapan Industrial Waste Information Center

What do we know now about mwcling4nduﬁial waste?

& Statistics from the Ministry of the Environment

¥ Focus on the amount of and from panerator In
FY2021, basad on a survay

S NEE GPEER =REONE

LE f%l-:“!nlllléiéié_:;
R R U4 1 Amount Recycled In F2021
' LD 7 e | |waste Plastcs  7,351Kt xG2%m= 4,557Kt |
7 T - PH B |'|F.'.'a:te Mcial  6B95KE %06%m 66100t |
R IE

S b T LTt t 20 types defined n Atk on Wasls Management and Pubilc Chming.
i: E Source ; Incuumtriel Waste: Report In FY2023 by the Minbtry of the
' b 2

85



Data currently available from JWNET

JY‘ Japan Industrial Waste Information Center

® The data we can see using the dashboard of our BI Tool Is

v Data values are different bacause the subject of the data Ig differant.

and Visuallration are powerful from Elactronlic Manifast data

v on
through BI Tonol.
Intent to Reacyda by
e e L L MW Vot | Welre
Entwnd s Earyrin =R n—:um T (zanerator In FY2023
Frocam LiDE rrn- WA
Tarmm] T T | Washe Plastis 2325.5K%
LI ALY
| Waste Metzl 30.4K%
ol 1 anles o wiasne Mz, okt n

J“ lapan Industrial Waste Information Center

What is our Bl Tool ?

@ BI Toal was bullt to support Evidence-Based Policy Making for

local governments
'j = I_I = I'T

Prefectures (47y+ Govemment Designated CHes (B2)
= 129 ugers
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IY‘ Japan Industrial Waste Information Center

12 Cogress Aral s
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Introduction of the BI Tool, 7 reports are provided

S * B Tool, Keport LUvass In FT2e22
- L= HE -
. 8 Hapart Thia Raniricioss v~ Hesber of Viewsrs N o' Viess
i [ TR T TR
- ED P Dersrsiierunt sl Prevsms i ara Rapmrt L 1
= - MR - STINELR |
|:> 2 Iniew and Ouliow Solume Repart 0 £
5 - e AR u .
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B Dpsing and Tt Dy Rapart o 1z
B
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l':"; lapan Industrial Waste Information Center

001 Amount of Waste Consigned/Disp Report

23 B WV LAD b D e

BRI - BELA—

’ R Sl s Ik URCET DL R AETH R TLEond i,

“Period TATES

: i — Confirm the amount of waishe consigned for treatment and disposal
© in & spedhied period and region.

Ragyion

SEHT PRS0
" et

ey 3 Only this report Is updated momthiy.

- J rms
. B T fas
] mTLE o
AT @ 1 iR -
b

Waste types and Iduetries
WS AELTOE T N —

L=
AT W LEN R TR T IOEEYy

T - T
LT o o=
& T B %F LEE BT
BT s T,
+ e == 25
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“‘ Japan Industrial Waste Information Center

O m

x &
: é
L R
e

001 Amount of Waste Consigned/Disp Report

Gon it Lone orel.

_ [ LR 2
2 L ST RV B TE TTRATRAWS
L N

WEBESOETDFR S

S on 26

\V lapan Industrial Waste Information Center

001 Amount of Waste Consigned/Disp Report

You can see which areas of Tokyo with high consignment volumes

-~ ~- - - ' “r —— o
(TR

"’ N it % FreNTE

! Chels
1003

Oaxs
— e
2, ) ritar
2wC

IR ME

ST

-2V

Vs

SOttt
S FTLS

4T ke
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J\‘ Japan Industrial Waste Information Center
002 Waste Inflow and Qutflow Report

. & A=

!

| e Comparison aof the volume generated within the deslgnated reglon and discharged out
4 of the reglon, and the volume coming In fram sutskle the region.

=

D e P Py ek T

O TR T "ara o e 1ot e
=iy PR ETe - LT n o “a e
nowlisena 2%z e Ve 2 v e
L Noale =2 o TAONR -~ b R "wwvr ILELN e O A L3LN
N aratar "nynw 0 ns, Bl s Wt s wl*

AT one N " , "nra al
“a W ™ . " »
‘LM S T4N LT L (Y s -
-t Ao LT STAlN - wie LTE
ey nom o - o o e e
a AL va e " " . W
“r 2 " 3] gy @ W “an

= ug s N i o0 N

R i s 5 [ e X N 28

r s e y 08 Gt it e

" = " Check the status of waste movement In the two designated regions.
o : Spedfy source, destination, waste type, and Industry,

HUNBES

T XY
L RO
L
VD RE e
[ RO |
e i
g *u’r T It |
P BoNS dcrell ey [
|

e nep

[ ‘.| It shows from which reglons washe was brought ta Tokyo.

|
|

14 4 4 I
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J\‘ Japan Industrial Waste Information Center
003 Waste Movement Report

m 7
Jopy n AX2
s LAZ
. ; > : i
= ¢ The amount of washe hrought In can be seen In which areas
o ' of Tokyo most of the wasta is brought in.
. sorTRS
| : i elerna agere ¥ o
L ore) e ¥
Nt L Edaidn
s 1 Barcn L b
b N e % =43
Taayn, cege iy o
Seagepe Mrals e
........ T -t |-
Kaasst, | '
o
- > 30

J\‘ lapan Industrial Waste Information Center

Finally

@ Information Distributon makes It possible to grow Resource
Recyding

® JW Center is willing to contribute to our Society

31
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JY‘"’ Japan Industrial Waste Information Center

Thank you for llstening.
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Taiwan: Current Situation and Transition of
e-manifest System over the Past 6 Years

AR L

—~ AN Fesace Chabation Ad wirisueton
’ Vaetyof Lryroorert

« Introduction

* From Waste Management to
Circular Sodiety

= Review of Taiwan’s Industrial Waste
Management
*  Management Scheme
« Industrial Waste Reporting System

»  Statistics of Total Industrial VWaste
Generation

* VWaste Flow Tracking Management
«  Alr, Water, Waste and Toxic Substance
Integrated Management Mechanism
* Future of Al: Our Latest System
* LLM (large language model)
» Decision Making Strategic dashboards
» CAR3.0 e-manlfest
* Future Vision 1
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Introduction-Natural Resources Deficiency

T Population: 23 millions

0w~ Aren: 36,000 km?
. Population denstty:
ﬂ 624 person/km?
[Uchanization: 7A%)
=" el Ciy: 9,956 persaniar)
\. J/
s 5; ™
rood I R
W v,
2
Introduction
Review of Industrial Waste Management
Approaches
| |7 Reuse | Sustainable Matarisls |
Disposal Reduction and Managernent;
) | . Recyding | Circular Economy
Before 1990 Mid-1990s Mid-2000s After 2010~
Management
| Using paper for reporti Eitahllshlnﬁ:ndustﬂalmgepoﬁand
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From Waste Management to Circular Society

Resqurees
Recyding LUse & Re-use

o

Collection l
o
“. , Final
l

Management Scheme(l/4)

Flow Chart of Waste Disposal Tracking and Management

+ £, Dratabase for industrial waste

4. o
loal @ waste.monev.gov.tw @  ppen
! S  MOENV

protect bureau @ G
b — T — i BN
Generator Transporter Treatmen Treatment
GPS monitoring system
© Report before transport i Report receiving and tresting time

Generator Transporter Treatment Landfill
Raport shipping tims

Eneportre:ehrlmthne
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Management Scheme(2/4)

Use triplicate forms through NWR&MS to connect the generator,
transporters. and reuse facllitfes.

Pre-Removal report: Reuse facilities:

confirm content within 1 Transporter: confirm confimm content within 1
day content within 2 days days

|
l —. =i Industrial Waste Report &
G.l-rr ’ - d @ Management System
Generate Transport Reuse :

o g Y

Triplicate Form —

content of form within 4 days e T e T =
Waste generator proactively knows
his waste situation within 35 d

L
-

Indusirial Waste Reporting & Management System (TWREMS)
* The Functon of TIWREMS

Inapeact

0800 toll free service

SRegiatlon
congulting

- Treuble shaoting

->System operation
training

-Disposal Treatment Permit
Rense Permit S SWaste Dizposal Plon
Lt W s Tmpart/Export Permit

= =

= Industrial Waste
| Wotte Baraose Reporting Interface
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= Article 31 of the Waste Disposal Act

Waste Generator
{(Manufacturer)

Transperter

o &
—+Permit for
Transportation
~+Disposal Permit
~+Shipment
Repaorting GPS
Tracking
—+ Operation
Record

Generators nead
notreport
online

'I'renl:mentnrlandﬂ]l

B

—Trentinent Repsort

Recycling Facllity -reuse

%

—+Import/Export Permit
~+Import/Export Repart

Waste Disposal Plan Reporting

* Waste Disposal Plan Reporting

—Whaste Disposal Plan
D EtRsmAhnt ES e ol -
IR T gt S TR
weR:H
g Basfaetin iR ) Rifr | _ iy
o | 4 || o ey e R |
L1 oy v R | Bz T e BT e |
e e , I | (I N e e R AT = —F :l"-‘a‘;'- YT _;'_I._, o L]
o &4 % s Sl : mit AL
==
h T AMONNL OF N Ll | ML, LRI 8T
AN il L 11 LA H LA
HL) 1 ] L)
B ] 1]
SRR
11 1 1 -
9
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Management Scheme{4/4)

To know who the target to be controlled is
About 46,573 generators have been deslgnated as major sources.
They must submit waste dizposal plans for approval before waste
generation; monthly report: production capacity, amount of
temparary storage, and amount of shipment.
The other 20% of waste generation is from disposal facilities that
make monthly reports on waste peheration without manifest

s 1002 WASTE generation
nationwide Is controlled

completely.

Cparation Record indicates
the Information of the othar
20% of tha totel waste
peneration.

Proportion of Ganarators T
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Statistics of Total Industrial Waste Generation (1/8)

Duw 1 Bactrie Are Furrcsss shealirakdng Industries” lange
quantity waste: Slag has bueh impropety recyclad to

2300 — maka sonerate In bulkding . In response o this, the 2305 " 100t
20| | eutharity Immediately strengthened the law. Theretore, M
the has b Inzreased In sto : -
| [t st hasbeen ereed n orage e
1,700 - - o0
1300 |
1300 - %
Qe -
o
- Ti%
700
= Pizuke o recycliog quankity = Toeatasen: by TSDFa
2l e Sef-trearmment =0 Industrial waste sarpus [ b
300 4 =O=Plecychog quanliiy =r=Flastin ool pocycling
T OO DN e
0 Lo . O
Year -100 1294 MR 2Ak0 1011 2012 @13 004 PAlS MMLE 2007 MILE 2019 RA2G MY MG2Y MMRA 1.
» 20.0 million tons af industrial waste was reperted in 2023, .
* Recycling rate: 85.4%

Statistics of Total Industrial Waste Generation (2/8)

- There were about 20.4 million tons of industrial waste
reported online in 2023

Salf-trestment,
§77,266, 4.3%

Treatment by
T4DFs,

2,246,939,
11.5%

Waste Export,
Unit * ton 13,851,0.1%
Year : 2023 13
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Statistics of Total Industrial Waste Generation (3/8)

* Woaste quantity by industries in 2023

Transportation Others
0.16% 1.87%
A

Manufacture & P i
utility =~ = 1.03%
85.43% _ Construction
10.89%
Biomedical
0.62%

Manufactore & Utitity
Construction Waste

Biomedical Waste

Statistics of Total Industrial Waste Generation (4/8)
Waste Flow in 2023 lm
31.6 Mt

recycle and reuse

Unit: million tons 15
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Statistics of Total Industrial Waste Generation (5/8)

Waste Flow in 2023

Intermediate
Trestment
Wasts Treatment

Directly Reuse
" Appendant 1.9 Mt

Onshe Temporarity
Stornge
¥
Direct Landfiliing Anal Treatmant
+- L 4

Statistics of Total Industrial Waste Generation (6/8)

-
-
-

Unit: million fons

Waste Flow in 2023
Uit kilotonne

2,416 (12.1%)
s f{relile co-trehmnt [Lesnt
‘ﬁ.-ﬂ.l Gunaral keIl + m“m":
e — 1S (92.5%) re—
Deigmind - % Genernied | —_
erarct Bnrs 17,857 [B8.A%]
e 038 Indnstrial Washe
{1809%) 1479 (74%) Tumgorery Biofugs -¥12 {-LE%)
Dot lamdfiliod &7 [0-2%)
Unit: million tong 3.9 Mt of waste reported by
waste bunler/transpocter
Undesignated 1.3 Mt of waste reported by
Extzrprises

13.7 Mt of vaste reported by
recyciing fhoilitien 17
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Statistics of Total Industrial Waste Generation (7/8)

Total 20.0 Mt
(20,034, 45)

Statistics of Total Industrial Waste Generation (8/8)

_Statistics of online reports in 2023

There were about 20.0 million tons of industrial waste in
2023.

Currently there are about 46,573 generators, 5,186
transporters, and 230 TSDFs that are required te make
online reports.

Starting in 2002, more than 18,950 vehicles have been
equipped with global positioning systems (GPS) for waste
tracking, over 1,346 of which transport hazardous waste.

19
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Waste Flow Tracking Management

Real-Time Tracking Systems Introduction
Article 31 of the Waste DMsposal Act: Indystrial waste clearance and
transport machinery designated and officially announced by
MOENY ghall be installed with GPS =zystems, and they shall
| maintain normal operation.

blahnv' Comparison, Valldation ond

Inspection

Wasie FFlow Tracking Management
Real-Time Monitoring System/Alarm
Area Analysis-Integrated with Information System

:: Sl red
LS ‘When monitoring a dumping

place, the government inspectors
S T can designate a restricted area,
] n: ] and the GPS system will
BTy G automatically monitor the area.

T ewal by op VYA

STERR
ggare | Wil .
Dengle |--..--."F - 1 ‘\":' 5 T R Cipey . 1l L
THE=R BE FREREA EXROTRA Wl LT
Eat g e

T B EE R ':;.? WAL LT

AR CRELY i) (¥ [ OrTewemem- ELl o]

S

=d
i
Lo

i
L At ® ETRE ﬂﬂ'

LTS L T ) aAaee (M
Pt
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= Paperless-Triplicate APP
Replacing paper-based cperations with mobile phones, utilizing the internet
ta instantly transmit release, transportation, and receipt information back to
the industrial waste management system ((WMS).

’ — i
Y o B B Y|
Transporter Disposal Organ=tions’
L LT He:ycﬂtr:i;glmﬂmtu
& Y paper In the past, online declaratlons and
- P h‘iplm triplicate were used to track the flow.

e Replace paper with App

Saving 360,000 sheets of paper for printing triplicate slips every year is
estimated to reduce 6.48 metric tons of carbon emissions. Amount of carbon
adsorbed at Meiji Jingu Shrine in 3 days
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Air, Wcter' Waste and Toxic Substance
Mechanism

¥ Audit
Management
Function

Air, Water, Waste and Toxic Substance
ated Mechanism

Envnronmehtal Management System (EMS) Mobile App
~» EMS ig able to inquire 12 permits and 7 kinds of documents.
-+ Functions included: GPS, map measuring, etc.

: ' L RER AL

@ RN R St —s 3 uk B R vitie
A p, .. n
7
HRBEAL 7 \ — b x
; 8 N '.
:x".u P20G 23 i ek ! \_ A o
J | s
e o ..
WELM: BRI T ) v
RENDE  FIMEAFOARD =2 .
! - PP =
St c n | ~ ® v
PLETTELS el | %l ' e ,
. : -7 At e | » S — -
W 1 ‘l“ 3 :I L5 N .
ARAR MET o Vo - TR Fy
Ll L "
1 g '
" o
] jn "
‘ | - 15,841 PES I
| Y ) > an
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EHHBERAIL

egAl ?f@l+i YT IDR

IWAS leverages 20 years of data for efficlent resource circulation,
integrating key data with real-time monitoring and smart analysis.

It's a benchmark in digital governance.

i 1
1
: Master rmw materials, :
gt s |
: Integreticon wlen ™o :
" Iinformation -
e - .
|
| Automation imallgart "B Resource Girculation
;  Statistices analysic aned model |
Induntrisd i and simubstion : Digltal Govermance
Wnrte source 1 Auxiifing 1
and flow 1 =fa I
: + Uss B tools :
More than 20 ] Miation : enhance = |
years of big data ! m"':ﬂ:l E

Industrial Waste Report Analysists
System(IWAS) 27
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= ] L - srative
Liroduciion of eenerative AL 16 Ennhanc
User Consultation Services

Innevative Application : Enhancement Effectivanass :
Intraduction of LLIM {large language madel) wﬁ"ﬁ"ﬁ,?mg#:m

® ] J
P-4 || Data Racjuireimants | | Meniisd Complistion |
Urer | | Encaunter Prakibsrg ,I

| or Saarch Online LA

Ernbaciding roodsl
_’__.,.Jr

mﬂuﬂ: M3E,

@ Question Vedtor” o database

i this fisdd and
h:"'.._'_; ~~~~~ - Prompt LM with top-k vectors can snrics the

m---“ﬁ-.__:":::‘ lll'ml 'I I I u%

Key 2; SeH-built dosed service, reduce L{'I'.Z']nt’EI""l', Breeze,..) notes
the risk of data leakuge sk

Decision Making Stralegic dashboards(1/9)

We've cut analysis time from 2 weeks to 3 minutes, prioritized 271

companies using key factors, and improved our emergency response
for sudden factory shutdowns.

#Completed "8 Analysis Models™
# Achieved automated analysis functionality
® Adopted R language for significantly shorter analysis time
PO /Automation:'3 minutes
LaReaRERn Bl
: - AIEELIE
—— e pr—— s e
[ AR 4 -

E - AIeanamws

1
4.

b

‘T

=5
|
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a__& % ¥’ 1 SRR - B 5 _-'__ | S = 7 » Bt 4%
=CISION MORINgG S1rarcgic .ZfilJJLD').LJJ'.ZJ.J_ 1' L4 )

®Analyzed "17 Characteristlc Factors *
®Based on different application materials Provide priority audit list

Prioritized Reviewer,List
A BRFI2022 ) NEAIH M 1L ¥ R

ARG
E'Aﬂ.li»lb.}.

sUsgzozasas®
2 aBREEE [

AMC (Auto Mice Caret) e iF

FLEERCMBTEN LR s

B RSE 7L RS (Kappald) h

w5
Random = | ThUE S :
Forests Trecbag XgbTree \ A P-vales [acc « MIE] |
! PAE apga ¢ 112295
26753 000737 0,15002 [ el
|
¥' 20

n 4 : iy | _-,,,.'. Ateat P g3 2 I5RY
Decision Making Strategic dashboards (3/9)

Simulate emergency detoxification response plan

Emergency, demntammatlon
i S

1 Bl 2. DA

- TS PR E T
wxwnn AR :
nem 11 bede BB L TTH

Loaci St L EA ] (L] N TTVE SR 11,325 Lo = LTS 3
222 TRES A8 P

3
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IWAS features an intnitive interface for quick access to dashboards
on waste sources, recycling institutes, and disposal organkzations. It
provides essential data like production, storage, and trends, along
with flow analysis tools br better waste mnmgement

 Decision Making Strategic dashboards (5/5)

Resources Recycle DashBoard (RRDB)

st Loyer 2rad ard Loyer dth &th Layor Bt Lsyer
Mutarid Imentary  babaial Loaptumived  dngleypreat wbm'_’ g oy

¢ Fully monitor
resource recycling
processes

¢ Including data on
manufacturing,
usage, Disposal,
Recycling, and
Reuse

Functional Foaturu;. '
I?T\F:T'Tp' C—G elinglissuespwrthia

playgroundidiagamidnllingidawn
fromlmaaaitolmiciollevels:

O Becric Vehice Ucense
Piate Number

@ M - Decontaminaton &
Crushing Clesrance Obstruction
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CAR3.0 e-manifest(1/6)

HICIENSECY CIUISYSLET

RaGycling e b i -

collect scrap cars

Recyeling anbanpris s +
dismantling

Engine photo

upload to Cloud

_ SMS notification to the public
+ Download recycling manifest

= Online application/inguiry for incentive
- Ilquqr on vehicle dismantling progress

i,

Waste Vehicle Y
Recycling System

Audit & Gastification

Groups

Cloud engine
number audit

Cloud'Audit

CAR3.0 e-manifest (2/6)

g S

Clorent Waste Car

Collection Brocess

System generate
e-manifeat

Print Paper Form

On-site towing of
gCrap cars

Driver Inspecis
Vehicle

l

Owner's Receipt
Form

l

Manual Online
Reporting

Apply for
Incentive

ARV ISTENSAERECY YT OCESS

System generate
e-manifeat

On-site Towing of
Waste Cars

Diriver Inspects
Vehicle

SMS, and email
tc the Owner

Incentive
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CAR3.0 e-manifest {3/6)

current auditiprocessill Clou audit process

Engine
disassembled

Waste Car Waste Car shell
shell removal disposal

Apply for subsidy

Recycling enterprises

« Save Audit Certification Manpower: 23%

« Shorten Engine Storage Time: 3~5 Days—inmaediate
1~2 Monthe— 3 Days + Provide incentive
ncrease = rage Space application service
; :JtillzauonEni?b.ﬁ': T " ::;lnukqnewsly with car

= Save Paper Usage:

¢ About 1.84 million sheets/yr
(save 220 frees from being cut down)

Audit &'certificationgroups
« Save Audit Travel Time: 35 hrimonth
« Advance Audit & Certification:

1~2 Months— 3 Days

» Save audit & certification costs:
NT$4 million per year

37

110



Train and Test Smart Discriminative AL

fo recognize engine numbers (5/6)

» |ts core technology is a two-stage algorithm, first detecting the text
box, then recognizing the text

T [ﬁ’ﬂ
|

Trow s med
_-I. Ax MNGenve
o— TN

m B

Datect single characfars — concalshate Into taet hox Text detection box

Discriminative algorithm

s rava awivx P lisde ata:H  Nade ¥ % ,r‘
R I = - - = } S CR-22005

Comuct it BOX — ....ooveninnmnnnnnsnns —Decoder Recognize text 5CR-220031

Automatic Engine Number

Recognition Module (6/6)
7 2

g )

/. Enhanceinumber; \ /. Coamplate/compa

positioningacairacy] ofivehidelbodynumber
U el ia s for ricom
Cut longar angine numbars Into twa i recognitian ';I: ﬂlI.llll

graups of tiot e ensure all teod e ba
fullly recognized

BA/ANF — AL RI S ERRNEn s

ET B

\ Bafore asting 55% and after 55% // \ Local ecognition results match

R P L T-T W o0 0 107 T

tha correct engine number

[The mdﬁ@%m[&&mﬁmﬁm@b
Ghﬁm?m{mmLEEmaaﬂ“m

adjustmentsishould bﬂmmﬂajwa‘mm
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@ Develop digital transformation and integrate services to
Improve efficiency, deepen recycling and strengthen
cooperation

@ As of now the total amount of data in our database Is 200
million. It is substantial enough to be considered Big Data. W
have developed the OLAP system for over 20 years, and we
developed a new Infographic, interactive, statistical system(A
powerful Al tool) for better decision

® YWe are riding the wave of Al and we are also In the transition
pericd of a new era. Talwan is committed to the development of

various digital and intelligent applications and continues to move
towards net zero and a better life.

Thank you for
your kind
attention

£1
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Industrial Waste
Management System

Min at-y of Evv renment @,,.,.g(m

D Koo in-irenriest Al barc

CONTENTS

m Industrial Waste Managemant System of Kores

Industrial Waste managamant cystam
“Allbaro”

Rasl-thng Wests Procsssing Inliormetion System
“Siren Systen”

m Siren cystam wifact
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Industrial Waste Management
System of Korea

Industrial Waste Management System of Korea

Indusirinl Wasts Mamganant Syxtem *Allbam™ Livestock weenatinn alacironic cal Mary manapamant
wanscallbare.orkr) syzhan Do larenor i)

A system that trensparently menages the whole proceses of | A System for managing inreal time the wheole process of dischange,

Jenarating, traneporting, dispoxing industriel waste through tha traraportetion, amd dispozal of [vestock sxcwts
Imtesmeatin neal-tme or iquid man.ne by using the sletnonic noate and
the vehide nstallation verifization equipment,
Hazandous § induwtrisl / Contraotion f and of Inducing the proper trestrmant
Madioal § Ex-imported Wasts | I |
Reaktime Waste Procesaing information Systerm “Siren” RAD Food Wste Maragenmant Syskem
[marm.nl Beero. ok falinen] {ursr citynrasinorla}
Agystem that sutomatically mllects end uploeds RAD food weste maragement syabern
MmO prer—" oo which I abia to meazura tha d ikcharged volumn
(GPS, Waste Walght, CCTV) ared meanege the information
Hememdom # il f Bt | I Food Wasty |

Ex-importad Wists
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Industrial Waste
management system
“Allbaro System”
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AT g s e e
Cerparatizn

(1) Rexquast for Fermisalon Locd

Froonm applicetiors for parmite, wch s the indusirial wesls Parmleslon _—— ﬁ
pemmrnputlmm" Wasta Ty Cistw s
In orider io manags tha eniim proows from wesis I

genwration to Tansportation and dsposal, - Manifestare | st Intemet Rapurt

vt ard rmagad ordives s through RO, s Huzrdmn Tiohla Dally irririsratin
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Mmage and presar vl pors irted towasta Inthe | ————— —+ [z ]} — h‘f“‘"“‘

feurm oof e irvhorastion o tha |t Exported! i hirkary fEdcrrrnt
() Anrwal result ragport importd AR —  Lorel vty
Slrrpiy rag Bter and submit the: mrual Induririal wests Medkal AR Simticticn|

geraration, trensportation, snd dspocal meult mport orline y. J Trricrerthon Fiatioral Acaarbly

Terrpersy Dleposal ||
T ) | |
m‘um ) % about 25,000 IE-_-';; shenst 17,000

,f
Write & generator s-Maniuet Wirits » tramspoter s-Manifest Write o disposs e=ManHast
Tminaclinhedy gararats of wasts within 2 dyx after the recelpt of wasta  within 2 dmyx siter the mcelpt of waxe
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The Process of Exported /fmported waste Permission

Real-time Waste Processing
Information System
“Siren System”
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Siran Syutam

Background to System Adaoption

| e-Manifest s not sufficlent to prevent Intentonal lllegal wasts handling.
—» A systam of real-time montoring of wasta generation, transport, and disposal ks required.

Typein Resl-time Info collectian
e H o.._.,__... L |
= e _ | N
€ — C::. Ry W

Bpnans G Byt premasiry smrptuton ‘ !j
[l

Codfemion s SuleHind loge e T Mg of et Werification of
aneore TN pestion ’ of tactarticrs eni e tag ‘ i g

Sren Setem

What is Siren System?
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S S
How Siren system Will Be Used - @ Verfication of e-Manifest

AT g s e e
Corparsitan

[EF} m:m

Wazhe fypee I x
Clssilicaion Daocument mo.
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H PR FLE coachi ¢ {000 - a LR TR i R TR QR D (Lot b Rl b e ol LTSRS o 1P ] B Rk e ag

Sren Sedlem

How Siren system WIll Ba Used - @ lllegal detection with Al

Foal-tima dats from sies aad sther scumes

Locaien dete{PE), weiphing wiua, vieusl SetsfCCTV]L +
wuh ke spercilication, wic

Al e Systwrs dets sl other sewpporties dein
E-rmmrifiest, kogs, hisbwny, ate

| rulyrd | | Six ammiyticnl recial |

L ViriTcetion of slsctronic proof of heiover sad
[zt niifmtion of oparston
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L

How Siren systemn Will Be Used - @ illegal detection with Al
| Analysis of susplclous transport behavior {dalays, night transport, stops)

Analyels af troncpesrt voln ek pirtes and stope Datact(on of trans port vahiclas
ta detact infringemarnts In 1N egal curnanatand| st

Joran byl * Inngaition of sopped vehkins Armiytical = INvring Of Mg | chmping Sl tas:
L] + Mncognltion o dces betwean nomm moubs ind e + iartiertion of rowes sl wehicls stwgw within
et | eters Sl kel ot
o 23 s *J' g5
=R | j

2 [ r

p -y S T
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IES L B NS A
- e w22 m Wi ] N Amesen  -Alwesss  BEDE
20 Dol bk e
5 Valinls mmp .
Suapicious mutes and stops of

Iindhidual trenaport wehickes ars kdanilfied 1o be
mnalyzad

and vieual dabs on vehicios maldng shops at auch sites
b |

Sren Sedlem

How Siren system Wil Be Used - @ Information Sharing

| Sharing of analyzed data with local governments and the competent agencles
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Siren System Effects

. Datection of sbnormal trensport routes,
such as via areas suspected of fllegal waste dumping

Prevention of waste processing Tnformation errors and falsifications

-QI Prevent Nlegal activities
@ such as preventing ilegal transpoert of waste using unlicensed vechicles

- nomal
Ho mor biled spols n wesls mansgemeant Simplifiad monitoring of weats marsgemesant
mprovad relishillty for sxier wesle manegemeant Improwed uiility of waste ronesgemant deta
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The bemrifful amimnment and hesithy fiture crested by Allhasc”

THANK YOU

Ministry of Sruimnment = e JAlDBarc
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