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Guidance on Estimation Methods for Inventory Development of Plastic Leakage into the Environment,
Including the Marine Environment

Contents
1. Background and Objectives 4. Categorization of Estimation Methods
1.1 Current status and challenges of global plastic pollution 4.1 Introduction of Japan’s inventory and methods
1.2 INC discussion on plastic inventory, leakage estimation, 4.2 Categorization of existing plastic leakage estimation methods
research, scientific evidence, NAP, and monitoring, etc. 4.3 Overview of existing plastic leakage estimation methods
2. What is Plastic Leakage Inventory 5. Selecting and Applying Existing Estimation Methods
2.1 Current status and challenges of inventory, monitoring, and 5.1 Stepwise Workflow for Inventory Development and Method
estimation Selection
2.2 Science-based policy decisions and interventions 5.2 Linking Policy Use-Cases to Data Families and Estimation Tools
(Step 1-3)
3. Target, Scope, and Scale 5.3 Quantifying Leakage Along the Plastic Value Chain Using
3.1 Target Readers of the Guideline Coefficients and Models
3.2 Objectives of leakage estimation, estimation scale, dataset 5.4 Methodological Gaps and Operational Usability
for estimation
3.3 Definition of terms Annex. Case Study (M1/M2 + F): Indonesia / Vietham
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4.2 Cateqorization of existing plastic leakage estimation methods

== — = FLEFOFTIYEL | T—E2Y—R, ETIL BB RE R ()
F p; f~ - ) — -] Y = N * = ] ~
BEF& (FRT—8Y—R) HeEH R A—r5y gl | ExeEt. aueE | EEEr | EUER
A - HE - Nakatani etal., 2020, (EEZRERETR7HT) .
(T2, 9 2—/#R]| - Toolkit for the product-lifespan method, Basel Convention, 2022 [REYHREE EEVSY;?SEJ Fi:ﬁéu%qefa‘bles
1) <= —5I) - CGE model ENV-Linkages, OECD, 2020 y PPYY L
= R . . . e
MacP CPETH FLERSRI- L=< 5 Qs IBIEE 2024 ftfﬂﬁjg(ﬂiﬁﬁ /) Ntatlonal Statistic, Discharge rate, e
| NEP 207G LD S eC. - TEE%R. |- SUPHIRE -
sals ) ! ] £ ) =] 7 —Z°
AR - HE - |CF&Eunomia, 2018 ki, LI KER . ; ,)_i%ﬁ
(m B3R . Jkigi. +1E. K4&. [National Statistic, Discharge rate,
MicP ECHA, 2018 ==y 3 otc - BRAEE
RIEH, 2024 (RER - SB A OHEET) ki, TiE. &BF
- Waste Flow Diagram (WFD), GIZ, 2020 National Statistic, etc. * 3Rs
. = %
+ Toolkit for material flow analysis method, Basel Convention, National Statistic, Discharge rate, - CHINERE
2022 rmi (RER - ) ko - IR - N¥% |- EPR
21 M2 REY) Waste Flow | - Plastic Pollution Calculator (PPP), ISWA/UoL, 2019 iigi = ' A - EREYYAY
. . . L= - BAKZR  LEHEIE
» National Analysis and Modelling (NAM) Tool, GPAP, 2022 . -
Global, National Statistic, etc. - WEEEE A
= SPOT Model, Cottom et al., 2024 S
* Regional Assessment on Marine Litter in the East Asian Seas, |[ogi sy = -
4 1 ftb + #8 [CSIRO and COBSEA. 2024 fEE R = Survey, Statistic model J i
% - BETIRF VY CHOMHE, IRIEA, 2024 IREE (B - 8% : - BIARKR o
RS HE BT 2519, FY2021 ~2025 S Survey, extrapolation \;Ien;:iﬁzgon
= Schmidt et al., 2017 (EIIR. A5
3 F Z24—IL K « Lebreton et al., 2017 e *
T—A " » Van Emmerik et al., 2019 CIBIE - - .
zk%jﬁzl; * Nihei et al., 2020 TP | Survey, Statistic model, Discharge |JI| - & ;¥ B8&E o)fr:“/a;%%%:%}
:D) - Meijer et al., 2021 AL = rate 4 Fr s 3
- Plastic Waste Discharges, World Bank, 2021 - BB R
= Mellink et al., 2022
RIEE (BKH5ETOERBIERE)

(%) OECD (ENV-Linkages Modelling Framework(Z U — X RF R U T > v — o TRAFEDET L% HE) KUUNEP (National Guidance Plastic Pollution Hotspotting and Shaping Action) £, MIEM2D T — X A& L 7= HEstF ik 5
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1. EFEFESBEROEH (BRHROIEEEHIR)

4.2 Cateqorization of existing plastic leakage estimation methods

Maior Dataset Existina method Output, Target | Data Source, Model, National Statistic, Stakeholder / Measure
| 9 Indicator Leakage rate Stakeholder Indicator
; ; « Nakatani et al., 2020 (Input-Output Table) ) .
Prodyctlon & Consumptlon (tOtaI = Toolkit for the product-lifespan method, Basel Convention, 2022 \Waste Generation gNVIfCGi’ U] puErO;tput Table, Physical
plastic, sector, polymer) - CGE model ENV-Linkages, OECD, 2020 upply and Use fables
. . Ministry of Industry, [Reduction,
MOEJ, 2024 (Macro-stastical approaches (using PET bottle /polymer|Leakage to . o o o
MacP type consumption data (M1) and leakage rate from filed survey (F)) |Ocean ational Statstic, Discharge rate, etc Ministry of SUbSt'.tUtlon’ SUP
1 M1 Production & Environment (MOE), [reduction/phase-out,
u UNEP, 2018 . o
. , Waterway, Soil Statistics Department, [green procurement,
Consumption ICF&Eunomia, 2018 ’ etc. etc.
item MicP \Waterway, Soil, AirNational Statistic, Discharge rate, etc.
( ) ECHA, 2020 Waste Treatment
MOEJ, 2024 (Source- and item-based estimation methods) \Water, Soil Ocean
Waste Flow Diagram (WFD), GIZ, 2020 National Statistic, etc. Ministry of 3Rs, improved waste
Toolkit for material flow analysis method, Basel Convention, 2022 . e Environment (MOE), [collection, EPR,
9 M2 Waste Waste Fl Plastic Pollution Calculator (PPP), ISWA/UoL, 2019 Leakage to Land &Nat|onal Statistic, Discharge rate, etc. Ministry of Interior  |various recycling
Management aste rlow , ) , Ocean ) o o (MOI), Local schemes, introduction
National Analysis and Modelling (NAM) Tool, GPAP, 2022 Global, National Statistic, Statistic model,  |5,vernment (LGs), |of WIE, improved
SPOT Model, Cottom et al., 2024 etc. ot landfill sites. etc.
Coastal and other * Regional Assessment on Marine Litter in the East Asian Seas, Leakage to Land [Survey, Statistic model
. CSIRO and COBSEA, 2024 h
Land Field akao o Land & MOE, LGs
Measurements MOEJ, Beach litter survey, (latest result; 2025) Oceang Survey, extrapolation
Mitigation measures
. Schmidt et al., 2017 (Collection,
; g Field survey and Lebreton et al,, 2017 Awareness-raising,
Monitoring Aquat : Van Emmerik et al., 2019 ~ letc.), Impact
uatic (mainl ’
R?\I/ o ( Fiel dy Nihei et al., 2020 o akace (o Ocean SUTVeY: GIS,Hydrologicall Social Economic r'\ggfe dvzzte;rf‘m'\gﬁ['s”e assessment of the
erine) Fie Meijer et al., 2021 g related data source, Statistic model P * |mitigation measures
M t LGs
éasurements Plastic Waste Discharges, World Bank, 2021
Mellink et al., 2022
MOEJ, Pumping station survey (latest result: 2025)
(Note)

» The estimation methods used by OECD (ENV-Linkages model + UOL + DTU) and UNEP (National Guidance on Plastic Pollution Hotspotting and Shaping Action) integrate data from both M1 and M2.)
» The current version does not yet fully address how to estimate direct plastic leakage into the ocean from at-sea activities such as shipping and fishing, or from particles released from marine paints and coatings. 6




1-2. ETFEDRFERT Y 7 (5.1 Stepwise Workflow for Inventory Development and Method Selection)

Step 1: Define policy use-case

Measures for Production and Improvement of Solid Waste

Consumption (incl. sectoral) Management (municipal) Terrestrial impacts

River basins and ocean impacts

Step 2: Scope pathways and set indicators/targets

A 4

Step 3: Data inventory and select methods

€lecCt pathway(s):

Define indicators: unit, boundary, time and space, targets
MPW, Leakage to Environment, Leakage to Ocean Ve rieleiialies Bl Btk & p g

M1. Production and Consumption M2. Waste statistics (municipal) F1. Land/coastal field surveys, litter ~ F2. Aquatic field surveys, river flux,
stats (placed-on-market), Sector AD  generation, collection, treatment counts, audits, RS concentration, shoreline

V 4

Step 4: QA/QC, Verification validation
Method gate: Boundaries, Double-

Data gate: Completeness, Oultliers, Computation gate: Reproducibility, ~ cross-evidence (M<->F), sensitivity,

Reconciliation count, Provenance Unit checks acceptance criteria

A 4

Reporting

Minimum tables/figures, uncertainty, lineage

(Note) In practice, this is an iterative workflow: data constraints may require returning to Step 1-2 to refine the policy use-case and indicators.

7



1-3. B3R =-2" &7 -8 - BREF X GBI{R (5.2 Linking Policy Use-Cases to Data Families and Estimation Tools (Step 1-3))
Step 1. Define policy use-case

1. Measures for Production & 2. Improvement Solid Waste : : :
3. Impact of terrestrial ecosystem @ 4. Impact on river basins and ocean |

Step 2. Scope Pathways & Set Indicators/Targets

Production &
Consumption

Leakage to
Environment

- Leakage to Ocean

lifespan

Basel
toolkit!

1.

M1 Data

Production &

Consumption

v

UNITAR/UNEP

Statistical|Guideline

WFD

MOEJ, 2024
(Source- and
item-based
estimation
methods)

Basel toolkit?

A

SPOT Model

F1 ata

Coastal and other

_Land Surve

PPC/NAM tool

Basel Convention-Plastic Put on the market / Plastic waste generation Calculation Tool
2. Toolkit-material flow analysis method

F2 ata

Data

Nihei et al.,
2020

/ Lebreton et
al., 2017

Step 3. Data inventory and select methods

Aquatic (mainly
riverine) Survey Data

Line style: solid=primary data
flow, dashed=optional/indirect.

\ 4

Van Emmerik
etal., 2019

4

OECD/UNEP
(M1 + M2 &F)

MOEJ, 2025
(pilot project
in Vietnam
and
Indonesia)




1-4. RFEFEEX v v THEEBOHE (5.4 Methodological Gaps and Operational Usability)

Major Dataset

Target Output

Data Families - .

M1. Production &
Consumption (including
Sector Activity Data)

M2. Solid Waste
Management

Production & Consumption

Toolkit for the product-
lifespan method, Basel
Convention, 2022 (Plastic
Put on the market
Calculation Tool)
Input-Output Table

Toolkit for the product-
lifespan method, Basel

Toolkit for material flow

F1. Coastal and other Land
Field Measurements

F2. Aquatic (mainly Riverine):

Research-Rich,
Toolkit-Limited

Field Measurements

Output | solid Waste Generation, Convention, 2022 (Plastic .
(Target) : analysis method, Basel
Waste Flow waste generation :
. Convention, 2022
Calculation Tool)
Input-Output Table
Leakage to Land (including MOEJ, 2024 (Source- and .« CSIRO NA
MPW) item-based estimation - WFD
methods) * PPC/NAM tool Lebreton et al., 2017 :
Leakage to Sea UNEP/EU (under * SPOT Model - NA. Van Emmerik et al., 2019 :
development) Nihei et al., 2020 :
SER EROTMIIRE

- B8 BXFEOHETF X% Data Family IZISCTHIEL . $8BAYIZH| 2 .

© BRAF EALGFENREETIHNEHEOT (VAR) IELTHER

© BAH FEREOBEMELBEL. SREGR-Y—IL-FH)IZTIER -

B#: Output x Data Family DR M T. BEFEOERA L vV TE2 M

« BAHAF EOHEIE.EQOT LTI A DOEH<TYS

S8 :Gap., V—ILEEN R ELEEERE . BERE DA/



RE:KEI—ILFT—2(F) [CESHHFEOERLY—IILFYME

(F2158/= 5 (7B EFHIGEY—/L 2 DETFEICLBEGap DEEE)

® Estimate leakage by (i) a survey at a pumping-station screen and (ii) interval-camera image analysis of waste.
® Three methods: 1. Land-use based, 2. Per-capita, and 3. Catchment-area based.

Drainage Pump Stations Screen at Within a City / Outside of a City m W

—————— Amount of leakage (t) Amount of leakagelt]
16,000 16,000
(A) Amount of PW discharged per volume (kg/m?3) 1‘2‘888 1‘2‘888
(B) PW captured by cameras, not the Screen (kg) 10,000 10,000
8,000 — 8,000 —
~— 6,000 > 6,000
| Method 1 - 4,000 8 4,000 :
Multiply A by the annual runoff volume (m?3) from the 2,000 e 2,000 s
Multiply by (A) b catchment area to calculate the annual PW amount at 0 0
uftiply by {A) Dy the survey site (kg) - (A
* Annual runoff volume 4 kg)- ()
(m3) from rainfall in m - m - Amount of leakage]t]
urban/ non-urban | |multiply A' by the ratio of | [Multiply A' the ratio of o :
areas « Total JPN Pop/ « Total JPN area/ 12,000
Catchment Area Pop. catchment area 10,000
8,000 -
—~—— —~—— ~ag— 6,000 &
4,000 8
Macroplastics leakage amount from land to sea (t) in Japan 2’008 R "
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(8%F) H192ANDIHEH

IREABOFERICOVTIE. 2026FE(CARFE. IRMtAECHIIBHETTFEEH (Y >R (Guidance on Estimation Methods for
Inventory Development of Plastic Leakage into the Environment, Including the Marine Environment) (CHIT2HEETFE
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E >, f~ — A — E - - N * > 4 &
atss ey e 85y L5l EReEE. FihES EFE T ERIEE
£E - HE - Nakatanietal., 2020, (FEZ:ERER D HT) . .
(TS 21, - Toolkit for the product-lifespan method, Basel Convention, 2022 FEYHES EEVII/CSn%Us% 'I%a Eiggi Physical
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