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MODULE

INPUT TOOL

OUTPUT TOOL

ASSESSMENT TOOLTOOL REFERENCE #

White background WORKFLOW SLIDE

Grey background SUPPORTING INFORMATION

Blue background DEFINITIONS AND DESCRIPTIONS

TECHNICAL MODULE

STRATEGIC MODULE

Describes key stages and main actions to run the module 
and associated tools. 

Provides key definitions and high level objectives of the 
modules and tools.

Provides supporting information, references of 
background data.

Modules are the instruction for the tools. 
Each module is composed of one or 
several tools. Technical modules focus on 
generating hotspot information by the 
technical team. Strategic modules focus 
on generating interventions and 
instruments by involving a wider group of 
stakeholders.

Tools are the building blocks of the 
guidance. Tools are of three categories: 
input tools (for data collection), 
assessment tools (to generate the 
hotspots, interventions and instruments) 
and output tools (to provide summarised 
information and shareable data repository).
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OBJECTIVES OF THE MODULE

The aim of this module is to determine which polymer, 
application or sector is most critical in the country regarding 
plastic leakage. In more detail it will allow to :

1. Reconcile data between polymer/application and sectors

2. Generate the missing data by mass balance (stock and total 
waste) to create a coherent waste management model for all 
flows

3. Calculate the mismanagement per 
polymer/application/sector

4. Calculate the leakage by polymer/application/sector in a 
coherent way with total country leakage computed in T5

The module will yield a 
mass balance

(inputs in the country 
are balanced with the 
outputs)

Key stages of the process include  : 



6

NATIONAL GUIDANCE FOR PLASTIC POLLUTION HOTSPOTTING AND SHAPING ACTION T3

Modelling Polymer/Application/Sector hotspots

T3

RELATIONSHIP  OF 
MODULE T3 WITH 
OTHER  MODULES
Module T3 is part of the technical work stream.  The 
results of this module is the identification of the 
most relevant plastic polymers, applications, 
industrial sectors causing the leakage of plastics 
into waterways, the so-called «hotspots».

Module T3 organises the information collected in 
module T1 and T2, to establish plastic material 
flows for all polymers, sectors, and applications. It 
provides module T5 with total quantity of plastic 
waste generated, and it receives from module T5 
the total plastic leakage for the country. The model 
then distributes the total leakage by polymer, 
application and sector.

This process is fully automated in excel, once the 
required inputs form T1, T2 and T5 are copied in the 
appropriate tools.  
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TOOLS ASSOCIATED WITH MODULE T3
MODULES INPUT TOOLS ASSESSMENT TOOLS OUTPUT  

TOOLS

T1 INVENTORY OF PLASTIC FLOWS
Inventory  
of data
sources
anddata  
gaps

T1.1

T2.1

Data  
collection  
templates

T1.2

T2.2
Waste
model
canvas

Fisheries  model
T1.3  

canvas

T2.3

COMTRADEdata  
extraction

T1.4

Raw data repository

Data gathered in Tool 
A is used as inputs for 
assessment tools  in 
modules T3 to T6.

A

T2 CHARACTERISATION OF WASTE  
MANAGEMENT

T3 MODELLINGPOLYMER/APPLICATION/  SECTOR
HOTSPOTS

Fisheriesleakage  
calculation

T3.1
Polymer/application/  
sector MFA &  leakage
calculation

T3.2
Polymer/application/
sectorhotspots
prioritisation canvas

T3.4

MFA modelling  quality
assessment

T3.3

Project data
repository

T4 IDENTIFICATION OF WASTE  
MANAGEMENT HOTSPOTS

Waste  
management  
hotspotcanvas

T4.1

T5 MODELLING REGIONALHOTPOTS GISmodel T5.2 GIS modelling  quality
assessment

T5.4

ASSESSING IMPACTS
Plasticapplication  
impact  assessment T6.1

S1 ACTIONABLE HOTSPOT FORMULATION
Actionable  
hotspot  
formulation

C

INTERVENTION IDENTIFICATION Interventions library template Interventions  
selection

S2.2 Interventions  
prioritisation S2.3

Finalintervention  
and instrument  
pairing

D

S3 INSTRUMENT ALIGNMENT Instruments library template S3.1 Instruments  
selection

S3.2 Instruments  
prioritisation S3.3

S2.2

T6

S2

T5.1T5.1Waste data by archetype Leakage calculation T5.3

A

T3.4

B

B
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TYPE:  
ASSESSMENT TOOL

OBJECTIVE:
Given input from tool T1, T2 and T5 by the 
user, it generates MFA (Material Flow 
Analysis) and leakage calculation by 
Polymer, Application and Sector. 

FISHERIES LEAKAGE 
CALCULATION

POLYMER/ 
APPLICATION/SECTOR 
MFA & LEAKAGE 
CALCULATION

MFA MODELLING 
QUALITY ASSESSMENT

TYPE: :
ASSESSMENT TOOL

OBJECTIVE:
Allows to calculate the total plastic 
leakage from fisheries including direct 
gear loss at sea, overboard littering by 
fishermen and mismanaged gears on land. 

TYPE:  
ASSESSMENT TOOL

OBJECTIVE:
It offers a framework to keep track 
of sources of data and modelling 
assumptions, in order to assess the 
quality of the results in T3.2

EXCEL TOOLS ASSOCIATED WITH THIS MODULE

These tools are available in the Excel files associated with this module.

T3.2T3.1
S2.2
T3.1 T3.1

S2.2
T3.2 T3.1

S2.2
T3.3
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PROJECT DATA
REPOSITORY

POLYMER/ 
APPLICATION/SECTOR 
HOTSPOTS 
PRIORITISATION CANVAS

TYPE:  
OUTPUT TOOL

OBJECTIVE:
Canvas in PowerPoint to recap all hotspots 
by category.

TYPE:  
ASSESSMENT TOOL

OBJECTIVE:
Given MFA tables from T3.2 as input, it 
generates MFA and Leakage graphs for 
Polymer, Application and Sector. It also 
automate the hotspots selection.

EXCEL TOOLS ASSOCIATED WITH THIS MODULE

These tools are available in the Excel and PowerPoint files associated with this module.

BT3.4 T3.1
S2.2

BT3.1
S2.2
T3.4



Modelling process overview -



11

NATIONAL GUIDANCE FOR PLASTIC POLLUTION HOTSPOTTING AND SHAPING ACTION T3

Modelling Polymer/Application/Sector hotspots

T3

MODELLING IN THIS MODULE – Visual overview 

A
Raw data repository

Production, Import, Export by 
polymer

Available waste 
management data

T3.2a
Mass balance

Total properly disposed, 
Improperly disposed, 
uncollected

W
aste data

T5.2
Regional 
hotspot

Total macro-leakage 
from land 

T3.1
Fishing

Fishing: plastic input 
and direct leakage at 
sea

Fishing : leakage from 
land

T3.3
Quality 

assessment

T3.4
Hotspot 

prioritisation

Macro-leakage 
from fishing

Module T3
Modelling Polymer/Application/Sector hotspots

MFA tables

T5.1
Waste data 

per 
archetype

Total Waste generated

B
Project data 
repository

• Reconcile quantities of 
plastics per 
polymer/application & 
sectors

• Compute stock and 
waste by polymer, 
application and sectors

T3.2b
Waste management

• Recycled, Properly disposed, 
improperly disposed and 
uncollected per polymer, 
application and sectors (based 
on 3.2a and littering rate per 
application & sector)

Recycling per polymer

S1

T3.2c
Leakage

• Distribute total leakage to 
polymer, applications & 
sectors based on T3.2b and 
Release rates from PLP
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MODELLING IN THIS MODULE – Descriptive overview 
Here we describe the chart of the previous slide. In order to better understand how module T3 functions, and in particular its inputs and 
outputs, we illustrate the interactions between tools in module T3 and other tools outside of module T3. 
The main source of input for module T3 is tool A, which consists in a raw data repository, organised in a way that matches the needs of 
tool T3.2. For clarity, we conceptually break tool T3.2 into 3 parts, a), b), and c). 
Part a) needs manual input of data on production, import and export (by polymer and application) from tool A in order to generate data on 
stock and waste (by polymer, application, and sector). The tool T3.2 allows to reconcile the data so that the mass balances by polymer 
and by sector are coherent one with another. This is achieved by mapping shares of polymers by sector and vice versa (a matrix is 
provided by default but can be adapted for the country if data is available). All of the data generated by tool T2.3 a) are used by tool T3.2 
b), while tool T5.1 (manually) receives as input from tool T2.3 a) the total plastic waste generated.
Tool T5.1 takes available data on waste management from tool A, e.g. shares of waste going to sanitary landfills or incinerators (proper 
disposal practices), or to unsanitary landfills and dumpsites (improper disposal), and combines them with the total waste generated from 
tool T3.2 a) in order to generate a coherent picture of plastic waste properly managed, improperly managed and uncollected in the 
different geographical areas.
Part b) of tool T3.2 needs manual input from tool T5.1 on total quantitiy of plastic properly managed, improperly managed and uncollected 
which are used to generate a break-down of the waste into recycled, properly managed, improperly managed and uncollected by polymer, 
sector and application. Data on recycling are provided the tool T3.2 by tool A. 
GIS tool T5.2 is then run (using data from tool T5.1) to determine how much of the mismanaged waste leaks into waterways from
different geographical areas. The generated information on total leakage is used as input for tool T3.2 c). 
Part c) breaks down the total plastic leakage in plastic leakage by polymer, sector and applications, based on their mismanaged quantities 
and specific release rates. To determine the leakage for the fishing sector, a couple of iterations are needed between tool T3.2 and T3.1. 
This completes the material flow analysis (MFA) by polymer, application and sectors. 

Once T3.2 is completed, all MFA tables for polymers, applications and sectors are used by tool T3.4 to run the hotspot prioritisation (and 
generate graphic visualisation of MFA, MWI and leakage). The strategic module S1 will use the hotspot prioritisation to determine 
actionable hotspots. All generated data are gathered in a structured data repository (output tool B).
Tool T3.3 is used all along the way to keep track of data quality, data sources and modelling assumptions and can be completed in 
parallel with tool T3.2.
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Polymer

Sector

Application

Net Input, Recycling, Export of 
waste

Stock, 
Properly/Improperly disposed, 

Leaked

Waste management* of 
Packaging and Tourism sectors

*Waste management includes: Export of waste, Recycling, Properly/Improperly disposed, Uncollected and Leaked

Littering rate of Packaging 
applications

RECONCILING Sector, Polymer and Application MFAs
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To identify Application and Sectors hotspots we use the same approach as for the Polymer hotspots. However, the 
mass balance bars slightly differ from one category of hotspots to the other. Only few elements (which are 
labelled on respective bar charts) change from Polymer to Application and Sector mass balances 

Polymers Applications Sectors

Net increase of stock

Waste Export

Export of primaryand  
applications

Recycling

Properly disposed

Uncollected

Improperly disposed

Waste Import

Import of applications

Import and production  
of primary

Leaked

Production  from
primary

Export of applications

Short-lived product*

Long-lived products**

* Short-lived products: products that are disposed within the year of study (Life-time < 1 year)
** Long-lived products: products that are disposed after the year of study (Life-time > 1 year)

Import of applications
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HOW DOES THIS MODULE INTERACT WITH THE OTHERS?

&

Inputs from TOOL A

Polymers Applications Sectors

Polymers Applications Sectors All plastics

Polymers Applications Sectors

A

Output to T5

STEP 1 Tool T3.2 uses input on import and export 
by polymer and application as well as recycling 
and production by polymer (available in Tool A).  
It then generates production by packaging 
application; short-lived, long-lived by sector; 
change in stock by polymer and sector. This 
allows to compute the total waste generate, 
needed as input to module T5. 

STEP 2 With the information of total waste 
generation, Module T5 can be completed (see 
Module T5). Module T5 generates the total 
amount of Properly disposed, Improperly disposed 
and macro-plastic Leaked as input for Module T3.

STEP 3 Module T3 (tool T3.1 & T3.2) distributes 
waste management quantities of T5 by polymer, 
application and sector

T3

STEP 1

STEP 2
T3

T5

STEP 3

Waste

All plastics All plastics All plastics

Inputs from Module T5
T5

Properly 
disposed Improperly

disposed Leaked

T3.2

T3.2 T3.2

(Described 
in module 
T5)

A
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STEP 1 DIVE-IN THE DETAILS

Inputs from TOOL A

Applications Sectors

Automatically computes production for 
applications in packaging sector

Polymers

Polymers

Automatically computes 
Net input by polymer (d) 

a

b c

d = 
a +b -c

Polymer to sector 
mapping*

Lifetime of products in 
sector + GDP growth 

data

Sectors

Sector to polymer 
mapping*

Polymers

&

All plastics

e

f

g

∑s (e+f−g)
S: Sector

Sectors

Automatically 
computes Net input 

by sector 

Automatically computes Short-lived, Long-lived 
and Change in stock by Sector, as well as total 

waste generated

Automatically computes 
Change in Stock by 

polymer

Polymers Applications Sectors All plastics

Output to T5

Waste
&

Applications

Waste

Manual input needed from user; data to be taken from TOOL A,
* By default value available in TOOL T3.2

T3.2 T3.2 T3.2 T3.2

T3.2 T3.2A
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STEP 3 DIVE-IN THE DETAILS

Polymers Applications Sectors

All plastics All plastics All plastics

Inputs from Module T5
T5

Properly 
disposed Improperly

disposed Macro-leakage

Applications Sectors

Automatically computes Export of 
waste and Recycling for packaging 

applications and sectors

Littering rate for 
packaging 

applications

Sectors

Automatically computes waste 
management break-up for 

sectors

Littering Rate by sector
+ Input for Micro-leakage 

calculation by sector
+ Release Rate by sector

Sectors by Polymers 
mapping*

Polymers

Release Rate for 
packaging 

applications

Applications

Fishing data from 
tool A

Fishing

Leakage

T3.1 needs manual input from 
T3.2 on littering from 

packaging and macro-leakage 
from mismanagement of 

fishing gear on land.  It then 
computes total leakage from 

fishing sector and gives 
leakage from overboard 

littering and gear loss at sea to 
T3.2

Sectors

Automatically computes waste management 
break-up for Polymers and applications

Manual input needed from 
use; data to be taken from 

TOOL A

* By default value available 
in TOOL T3.2

T3.2

T3.2 T3.2

T3.2T3.2
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Waste + Import of waste 
– Export of wast –

Recycled of imported –
Recycled of domestic

MSP(C) * Change in 
stock by sector

Production of primary

Import of primary and 
products

Export of primary and 
products

Consumption (C)

Export of waste

MPS*Consumption by 
polymer

Change in Stock
Consumption – Change 

in stock

Waste

Recycled of domestic

Properly managed

Improperly managed

Uncollected

Import of waste

Recycled of imported

Consumption by sector 
(!"!"#$)

Production + Import -
Export

Leaked

Short lived

Long lived

Domestic production

Import

Export

Waste

Export of waste

Recycled

Properly managed

Improperly managed

Uncollected

Production + Import -
Export

Leaked

POLYMER  hotspots

SECTOR Hotspots

APPLICATION hotspots 
(for short lived Packaging applications)

COMTRADE flowchart

Manufacturing GDP growth 
since 1967 (GDPg%)

Consumption by sector 
since 1967 (CS%)

for	y = 2018 ∶ −1 ∶ 1967
													CS%&#= CS'/(1 + GDPg')

WS_2018 = ….
Waste by sector in 2018 

(WS!"#$ )

Consumption – Waste

Change in Stock

MPS*Recycled of 
domestic by polymer

MPS*Export of waste 
by polymer

Recycled

Export of waste

Total quantity of properly 
managed waste in the country 

(TPM)

Total quantity of improperly 
managed waste in the country 

(TIM)

Littering rate by sector

LPS x RR x Mismanaged / 
∑(RR	x		Mismanaged)	

Littering rate x ( Waste –
Export of waste – Recycled)Littered

Waste – Export of waste -
Recycled – Littered -

Microleaked 

Sector lifetime (mean H and 
std I) by Geyer et al

Short Lived = J
#

(! ) *#)× !"!"#$, 		if H − I < 1

0, 																										NOℎQRSTUQ
Long lived = !"!"#$ – Short lived

Properly managed AC / ∑AC x  TPM

Available for collection (AC)

( AC – Properly managed ) / 
∑(	AC - Properly managed) x 

TIM 
Improperly managed

Uncollected

Leaked

Total quantity of waste
Macro-Leaked in the country 

(TML)

Micro-Leaked by sector

Micro-Leaked + TML x RR x 
(Improperly managed + 
Uncollected )  / ∑(RR	x	
(	 Improperly managed + 

Uncollected))

Release Rate by Sector (RR)

Available for collection –
Properly managed –
Improperly managed

MSP(RAR) * Properly 
managed by sector

Remaining after 
recycling (RAR)

RAR - Properly 

Remaining after 
recycling and properly 

(RARP)
MSP(RARP) * 

Improperly managed by 
sector

RARP - Improprerly

Improperly managed + 
Uncollected

Mismanaged  (M)

MSP(M) * Improperly 
managed by sector

Export of waste from
Packaging sector (EWP)

Recycling of Packaging 
sector (RP)

Properly managed of 
Packaging sector (PMP)

Improperly managed of 
Packaging sector (IMP)

Leaked from Packaging 
sector (LPS)

Littering Rate by 
application

Release Rate by 
application (RR)

Littering rate x Waste

Littered
(Waste –

Littered)/∑(waste	
– littered) x EWP

(Waste –
Littered)/∑(waste	
– littered) x EWP

Available for collection 
(AC)

Waste – Littered –
Recycled – Export of 

Waste

AC/∑AC x PMP

AC– Properly managed

Remaining after 
Recycling and Properly 

(RARP)
RARP/∑RARP x IMP

RARP – Improperly 
managed + Littered

Improperly + 
Uncollected

Mismanaged

Complete tabel T by estimating the 
mass mi for all transaction i for 
which it is missing (see notes)

Load (link) HS Table H with columns 
• th, type (“Primary”, ”Application”, “Waste”)
• sh, sector (“Packaging”, ”Construction”, etc.)
• ph, polymer type (“LDPE”, “HDPE”, “PET”, etc.)
• lh, plastic share 
• ah, application name
Where h raw describes a commodity HS code.

Dowload (link) Comtrade trade table (T) for 
country of interest and HS codes h in table H. T 
is made of vectors:
• hi, Comtrade commodity HS code
• fi , flow, either import 1 or export 2
• vi, monetary value in $
• mi, mass in kg
• qi, supplementary quantity
• ui, supplementary quantity unit code
Where i represents a transaction between the 
country of interest and the rest of the world

Sector to polymer matrix Msp

Import and Export of Applications by polymer:

],- =	∑ ^._..∈0 +	Msp,1 ∑ ^2_22∈3

`:= T	U. O. c. = d, e. = f, O. = «Application»
S: = R	U. O.	c2 = «Unknown», U2 	= l, e2 = f, O2 = «Application»

Here the first term is the product of mass and share of plastic for all of those
transaction that are of the desired polymer type k, and that correspond to the 
trade of «Application». The second term accounts for all the transaction that
are labelled as «Unknown» in Polymer type, for which the allocation to the 

polymer is done through the sector type, using the Sector to Polymer matrix 
Msp

Join T and H through the HS code so 
that for each transaction i we also 

have information: ti, si, pi ,li

Import and Export of primary by polymer:

m,- =n^._.
.∈0

`:= T	U. O. c. = d, e. = f, O. = «Primary»

The equation rapresents the product of mass and share of 
plastic for all of those transaction that are of the desired

polymer type k, and that correspond to the trade of «Primary». 

Import and Export of packaging Applications, by application:

],- =n^._.
.∈0

`:= T	U. O. o. = d, e. = f, O. = «Application»,	U. = 	«Packaging»

The equation rapresents the product of mass and share of plastic for 
all of those transaction of «Application», that are of the desired

application type k, in sector Packaging.

Join Attributes by 
Location

Country Watersheds 
with Runoff data

Watersheds

Turn raster data to 
Polygons and then to 

Centroids

Population Centroids
(pioints with pop data 

on 1kmx1km grid)

Lines to Points

Urban Areas*

Join Attributes by 
Location

Main Rivers as lines*

Population Centroids 
coupled with Runoff

Runoff Data*

Population Raster 
Data*

Administrative areas*

*All input here are clipped to country extent and in the country coordinate system

Coastline* Lines to Points

Merge Waterways as points

Join Attributes by 
Location

Join Attributes by 
Location

Population centroids 
w Runoff and 

administrative area

Pop centroids w 
Runoff, Adm, and 

Urban info

Distance from centroid 
to nearest point 

Pop centroids w 
Runoff, Adm, Urban 
info, and Distance to 

waterways

Release Rate matrix 
based on Distance to 

waterways and 
Runoff (see notes)

Attribute a Release 
Rate to each 

population centroid

Pop centroids w 
Release Rate, Adm 

and Urban info 

Plastic waste 
generation per capita, 

by administrative 
region or Urban/Rural 

archetype 

Total plastic waste 
generation

Plastic waste improperly 
managed per capita (or 
share of generated) by 

administrative region or 
Urban/Rural archetype

Plastic waste properly 
managed per capita (or 
share of generated), by 
administrative region or 
Urban/Rural archetype

Plastic waste collected 
for recycling per capita, 
by administrative region 

or Urban/Rural 
archetype

Total waste collected 
for recycling

Join waste management and 
population data using 

administrative regions or 
Urban/Rural archetype

Pop centroids w 
Release Rate, waste 
generated, recycled, 

properly and 
improperly managed 

per capita

Multiply per capita waste 
management by population

Pop centroids w 
Release Rate, waste 
generated, recycled, 

properly and 
improperly managed

∑ (RR x (Waste generated –
Recycled – Properly 

managed ) 

Total country macro 
leakage

∑ (Properly managed ) 

Total properly managed 
waste

∑ (Improperly managed ) 

Total improperly 
managed waste

(RR x (Waste generated –
Recycled – Properly 

managed ) 

Map of leakage by 
pixel

Map of waste 
generated by pixel

∑ (Waste	Admin generated –
Recycled – Properly 

managed)/Waste generated 

Map of Mismanaged 
Waste index by 

administrative area

∑ (RecycledAdmin + 
Properly managed + 

Improperly managed) 
/Waste generated 

Map of Mismanaged 
Waste index by 

administrative area

REGIONAL  hotspots

TOOL T3.2 modelling

TOOL T1.4 
(Comtrade 
modelling 

MODULE T5 modelling

This is supporting information ; zoom-in to capture modelling details of 
this overview of data flow
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Fill in fishing data in T3.1 and generated 
leakage from fishing sector. Exchange data 
on fishing with tool T3.2 

HOW TO USE THIS MODULE?

Have you completed
tool A?

Use data from tool A (incl. data on import, 
export, production and recycling) to fill in Input 
sheets in T3.2

Complete the inventory of plastic flows

Yes

No

Go to «T3-T5_Data_Exchange» 
sheet in T3.2: has the total plastic 

waste quantity been generated 
by the model?

No

Yes

Make sure you filled-in all input data in 
Polymer_Input sheet as well as stock input data 
in Sector_Input sheet in T3.2

Copy the total plastic waste quantity to the 
input tool T5.1. Compute the quantity of 
properly disposed and improperly disposed 
plastic waste in tool T5.1. Copy these values 
back to «T3-T5_Data_Exchange» sheet in T3.2.

With the waste management data completed, run 
tools T5.2 and T5.3 and calculate country leakage.

Copy total macro-leakage from tool T5.3 to tool T3.2 
“T3-T5_Data_Exchange” sheet

Are the tables in the Output 
sheet in T3.2 completed ?

Yes

No

Copy output tables to tool T3.4 to automatically generate 
graphs and hotspots selection + complete tool T3.3 on quality 
assessment

Module T3 
completed

T5.2

T5.3

A



TOOL T3.1 Fisheries leakage calculation 
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T3.1

Fisheries leakage calculation

T3.1

HOW TO USE THIS TOOL ?
a. Start with the “Leakage_at_sea” sheet of the excel file. The sheet requires to provide either directly the number of fishing gears by type (1)
or alternatively the number of boats and average number of gears derived from another country dataset (2). Look at the data repository (Tool 
A) to find these values. You can also pre-calculate values and tidy existing datasets in the “BACKEND_...” sheets of the excel file.

(1)

(2)

b. On the same sheet, decide upon 
what fraction of trawl nets and seine 
nets are lost on average (3). This 
value is set to 50% by default, and 
affects the final leakage result from 
direct loss at sea of these specific 
fishing gears (trawl nets, seine nets). 

(3)

A
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T3.1

Fisheries leakage calculation

T3.1

HOW TO USE THIS TOOL ?
c. On the “leakage_at sea” sheet, the tool automatically computes total plastic input of fishing gears based on average plastic weight per gear 
and number of gears by type (4) and the plastic leakage from direct loss at sea based on total plastic input and loss rates per gear* (5). The 
user can check if all fishing gears used in the country have a displayed value in both tables (“total plastic input” and “direct leakage at sea”).

(1)

*Richardson, K., Hardesty, B. D., & Wilcox, C. (2019). Estimates of fishing gear loss rates at a global scale: A literature review and meta‐analysis. Fish and Fisheries, 20(6), 1218-1231.

…

(4)

(5)
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T3.1

Fisheries leakage calculation

T3.1

HOW TO USE THIS TOOL ?
d. Once the “leakage_at sea” sheet is completed, move to the “overboard_littering” sheet. Fill the values of number of boats, number of 
fishermen, mean number of fishermen per boat and total population of the country from the data repository (Tool A) (6). Also, fetch the value 
for packaging littered from cell F156 in the “Sector_Output” of Tool T3.2 (7).

(6)

(7)
T3.2

A
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T3.1

Fisheries leakage calculation

T3.1

HOW TO USE THIS TOOL ?
e. Once the “overboard_littering” sheet is completed, copy total values of plastic input and direct leakage from the “leakage_at_sea” sheet as 
well as overboard littering value from the ”overboard littering” sheet and paste them into the “Net input from Fishing, Tourism, Medical” 
section in sheet “Sector_input” of Tool T3.2 (8).

…

(8)

T3.1

T3.2

T3.1
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T3.1

Fisheries leakage calculation

T3.1

HOW TO USE THIS TOOL ?
f. Finally, revert to Tool T3.1 the final value of leakage from mismanaged plastic in fisheries calculated in the “Sector_Output” sheet (cell L61
by default) of Tool T3.2 (9). This value should be integrated to the formula in cell B5 of the sheet “summary_for_GIS” of Tool T3.1.

g. Eventually, the total leakage value from fisheries (including direct gear loss at sea, overboard littering by fishermen and leakage from 
mismanaged fishing gears on land) can be transferred to module T5 for geographical visualisation. (10)

T5

(9)

(10)

T3.1

T3.2
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T3.1

T3.1

Fisheries leakage calculation

HOW ARE AVERAGE PLASTIC WEIGHTS OF FISHING GEARS 
ESTIMATED?

A bottom-up approach was adopted in order to 
estimate the average weight of each fishing gear. 
First, technical drawings were found for all common 
fishing gears from various sources1,2,3. Then, a 
calculation process was applied based on technical 
specifications and formulas from literature4,5 . The 
technical guidance and associated gear weight 
calculation sheets are available in the ANNEX_T3.1 
excel file, and illustrated in figures A and B.

SUPPORTING INFORMATION FOR TOOL T3.1

Figure A

Figure B

1 Nédélec, C., & Prado, J. (1990). Definition and classification of fishing gear categories 
(No. 222). FAO.
2 Kishan, W., Rahul, S., Ashish, M., Vijay, M., & Jayyapa, K. (2018). Design characteristics 
and technical specifications of mackerel gill nets of Sindhudurg, Maharashtra. Journal of 
Experimental Zoology, India, 21(1), 373-378.
3 Queirolo, D., Ahumada, M., Gaete, E., Zamora, V., Escobar, R., Montenegro, I., & Merino, J. 
(2009). Improved interspecific selectivity of nylon shrimp (Heterocarpus reedi) trawling in 
Chile. Latin American Journal of Aquatic Research, 37(2), 221-230.
4 Boopendranath, M. (2012). Basic principle of fishing gear desing and classification.
5 Prado, J., & Dremiere, P. Y. (1990). Fisherman's workbook. Fishing News Books.



TOOL
Polymer/application/sector MFA 
& leakage calculationT3.2
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

MODELLING FLOWCHART 

Waste + Import of waste 
– Export of wast –

Recycled of imported –
Recycled of domestic

MSP(C) * Change in 
stock by sector

Production of primary

Import of primary and 
products

Export of primary and 
products

Consumption (C)

Export of waste

MPS*Consumption by 
polymer

Change in Stock
Consumption – Change 

in stock

Waste

Recycled of domestic

Properly managed

Improperly managed

Uncollected

Import of waste

Recycled of imported

Consumption by sector 
(!"!"#$)

Production + Import -
Export

Leaked

Short lived

Long lived

Domestic production

Import

Export

Waste

Export of waste

Recycled

Properly managed

Improperly managed

Uncollected

Production + Import -
Export

Leaked

POLYMERS

SECTORS

APPLICATIONSManufacturing GDP growth 
since 1967 (GDPg%)

Consumption by sector 
since 1967 (CS%)

for	y = 2018 ∶ −1 ∶ 1967
													CS%&#= CS'/(1 + GDPg')

WS_2018 = ….
Waste by sector in 2018 

(WS!"#$ )

Consumption – Waste

Change in Stock

MPS*Recycled of 
domestic by polymer

MPS*Export of waste 
by polymer

Recycled

Export of waste

Total quantity of properly 
managed waste in the country 

(TPM)

Total quantity of improperly 
managed waste in the country 

(TIM)

Littering rate by sector

LPS x RR x Mismanaged / 
∑(RR	x		Mismanaged)	

Littering rate x ( Waste –
Export of waste – Recycled)Littered

Waste – Export of waste -
Recycled – Littered -

Microleaked 

Sector lifetime (mean H and 
std I) by Geyer et al

Short Lived = J
#

(! ) *#)× !"!"#$, 		if H − I < 1

0, 																										NOℎQRSTUQ
Long lived = !"!"#$ – Short lived

Properly managed AC / ∑AC x  TPM

Available for collection (AC)

( AC – Properly managed ) / 
∑(	AC - Properly managed) x 

TIM 
Improperly managed

Uncollected

Leaked

Total quantity of waste
Macro-Leaked in the country 

(TML)

Micro-Leaked by sector

Micro-Leaked + TML x RR x 
(Improperly managed + 
Uncollected )  / ∑(RR	x	
(	 Improperly managed + 

Uncollected))

Release Rate by Sector (RR)

Available for collection –
Properly managed –
Improperly managed

MSP(RAR) * Properly 
managed by sector

Remaining after 
recycling (RAR)

RAR - Properly 

Remaining after 
recycling and properly 

(RARP)
MSP(RARP) * 

Improperly managed by 
sector

RARP - Improprerly

Improperly managed + 
Uncollected

Mismanaged  (M)

MSP(M) * Improperly 
managed by sector

Export of waste from
Packaging sector (EWP)

Recycling of Packaging 
sector (RP)

Properly managed of 
Packaging sector (PMP)

Improperly managed of 
Packaging sector (IMP)

Leaked from Packaging 
sector (LPS)

Littering Rate by 
application

Release Rate by 
application (RR)

Littering rate x Waste

Littered
(Waste –

Littered)/∑(waste	
– littered) x EWP

(Waste –
Littered)/∑(waste	
– littered) x EWP

Available for collection 
(AC)

Waste – Littered –
Recycled – Export of 

Waste

AC/∑AC x PMP

AC– Properly managed

Remaining after 
Recycling and Properly 

(RARP)
RARP/∑RARP x IMP

RARP – Improperly 
managed + Littered

Improperly + 
Uncollected

Mismanaged

Input required



29

NATIONAL GUIDANCE FOR PLASTIC POLLUTION HOTSPOTTING AND SHAPING ACTION

T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

HOW TO USE THIS TOOL ?
1. Start with the “Polymer_Input” sheet . The sheet requires import, export, production of primary and recycling quantities by polymer. Look at the data 
repository (Tool A) to find these values.

“Polymer_Input” sheet

Import and export by polymer

Production by polymer

Recycling 

Trade of waste

A
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

HOW TO USE THIS TOOL ?
2. Once ”Polymer_Input” sheet is completed, move to “Sector_Input” sheet. Go to the “Stock” section within the sheet, and complete it with the 
required data (GDP growth).

GDP 
growth

“Sector_Input” sheet

Data used to calculate the Change in Stock

A
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

HOW TO USE THIS TOOL ?

3. Within the “T3-T5_Data_Exchange” sheet, the model has now generated the total waste in the country, after taking into account the import, export, 
production and stock. This value needs to be used in Tool 5.1 to complement waste management data, and subsequently get correct estimates of 
properly and improperly disposed waste. 

“T3-T5_Data_Exchange” sheet

INPUT to T5:

• Total waste generated 

• Total waste collected for recycling (available 
also in TOOL A)
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

HOW TO USE THIS TOOL ?
4. Run tools T5.2 and T5.3 in Module T5

5. Copy total quantity of plastic Properly disposed and Improperly disposed from tool T5.1, and total quantity of macro-plastic Leaked from T5.3 (macro-
leakage from waste mismanagement) and to “T3-T5_Data_Exchange” sheet.

“T3-T5_Data_Exchange” sheet

OUTPUT from T5:

• Total Properly disposed 

• Total Improperly disposed

• Total macro-plastic Leaked (from waste 
mismanagement)
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

HOW TO USE THIS TOOL ?
6. Finish completing “Sector_Input” sheet using values from tool A and tool T3.1 from the fishing sector.

“Sector_Input” sheet

Recycling by sector (optional)

Micro-leakage from tyres, textiles, 
cosmetics and pellets

Specific sector that need manual input: Fishing 
(from T3.1), Tourism and Medical

Release rates by sector 

Leakage rates by sector

Stock by sector (already filled-in at step 
2)

T3.1

A
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

HOW TO USE THIS TOOL ?
7. Complete “Application_Input” sheet using values from tool A.

“Application_Input” sheet

Import and export by application

Specific applications that need manual input. By 
default, we add sanitary towels, nappies, cigarette 
filters and fishing nets

Littering rates by application

Recycling values by application (optional)

A

Release rates by application

Production by application
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

HOW TO USE THIS TOOL ?
8. MFA tables have now been generated for all polymers, sectors and applications. They can be found in Polymer_Output, Sector_Output, and 
Application_Output sheets respectively. 

“Polymer_Output” sheet “Sector_Output” sheet “Application_Output” sheet
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

9. Check that there are no error code appearing in the output sheets. Error messages can be generated by negative values of volume quantities or by an 
incongruence in the mass balance.

HOW TO USE THIS TOOL ?

Error: negative mass

Error: mass balance 
inconsistent

“Sector_Output” sheet, example of error
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

RECAP OF INPUT NEEDED FOR TOOL T3.2  (1/3)

Data TOOL Source Data source Destination TOOL, Sheet

Production by polymer A To be defined T3.2, Polymer_Input

Import of primary by polymer A Comtrade6 T3.2, Polymer_Input

Import of applications by polymer A Comtrade6 w/ modelling T3.2, Polymer_Input

Total import of waste A Comtrade6 T3.2, Polymer_Input

Import of waste by polymer A To be defined T3.2, Polymer_Input

Export of primary by polymer A Comtrade6 T3.2, Polymer_Input

Export of applications by polymer A Comtrade6 w/ modelling T3.2, Polymer_Input

Total export of waste A Comtrade6 T3.2, Polymer_Input

Export of waste by polymer A To be defined T3.2, Polymer_Input

Recycling of domestic waste by polymer A To be defined T3.2, Polymer_Input

Recycling of imported waste by polymer A To be defined T3.2, Polymer_Input

6 United Nations (2020). COMTRADE database. Import and export data. Retrieved from 
https://comtrade.un.org/data/ 
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

RECAP OF INPUT NEEDED FOR TOOL T3.2  (2/3)

Data TOOL Source Data source Destination TOOL, Sheet

Import of packaging application by application type A Comtrade T3.2, Application_Input

Export of packaging application by application type A Comtrade T3.2, Application_Input

Littering rate category by packaging application A EU Commission7 T3.2, Application_Input

Release rate category by packaging application A PLP8 T3.2, Application_Input

GDP Growth A World Bank9 T3.2, Sector_Input

Fishing sector data (leakage from gear loss at sea, 
leakage from overboard littering) T3.1 To be defined T3.2, Sector_Input

Medical sector data: Number of hospital beds A WHO10 T3.2, Sector_Input

Medical sector data: Total waste per bed, Average 
occupancy rate, Plastic share in medical waste A To be defined T3.2, Sector_Input

Various input data to compute micro-leakage by sector A To be defined T3.2, Sector_Input

Release Rate category by sector A PLP T3.2, Sector_Input

Littering Rate category by sector A PLP T3.2, Sector_Input

7 European Commission (2018). Plastics: Reuse, recycling and marine litter, final report. 
8 PLP (2019). Plastic Leak Project. ( https://quantis-intl.com/metrics/initiatives/plastic-leak-project/)
9 The World Bank, World Development Indicators (2012). Industry (including construction), value added 
(annual % growth). Retrieved from https://data.worldbank.org/indicator/NV.IND.TOTL.KD.ZG
10 World Health Organization, The Global Health Observatory (2020). Viet Nam statistics summary (2002-
present). Retrieved from https://apps.who.int/gho/data/node.country
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T3.2

Polymer/application/sector MFA & leakage calculation

T3.2

RECAP OF INPUT NEEDED FOR TOOL T3.2 (3/3)

Data Source TOOL Origin Destination TOOL, Sheet

Total plastic waste properly disposed in country T5.1 To be defined T3.2, T3-T5_Data_Exchange

Total plastic waste improperly disposed in country T5.1 To be defined T3.2, T3-T5_Data_Exchange

Total macro-leakage from waste mismanagement in 
country T5.3 Modelling T3.2, T3-T5_Data_Exchange

Polymer to Sector mapping A Plastics EU11 w/ modelling T3.2, PolymerBySectorMatrix

11 PlasticsEurope (2018). Plastic - the Facts 2018.



TOOL MFA modelling quality assessmentT3.3
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T3.3

MFA modelling quality assessment

T3.3

HOW TO USE THIS TOOL ?
In the Raw data section, for each final metric (1), mention the main sources of raw data (2) and attribute a reliability score to it (3) based on the pedigree matrix 
prepared for the project (see slide 42).

(2)
(1)

(2)

(3)

(3)
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T3.3

MFA modelling quality assessment

T3.3

HOW TO USE THIS TOOL ?
In the modelling section, note the main temporal (4), geographic (5) and granularity (6) modelling assumptions and attribute their respective scores (7) based on the pedigree 
matrix prepared for the project (see slide 42).

(4) (5) (6)

(7)
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T3.3

MFA modelling quality assessment

T3.3

HOW TO USE THIS TOOL ?
In the score column, compute the score (8) for each final metric as the maximum score between the Raw data, Temporal modelling, Geographical modelling and 
Granularity modelling scores. If there is more than one Raw data, take the average of all the Raw data scores as a overall Raw data score for each metric.

(8)



44

NATIONAL GUIDANCE FOR PLASTIC POLLUTION HOTSPOTTING AND SHAPING ACTION

T3.3

MFA modelling quality assessment

T3.3

HOW TO USE THIS TOOL ?

Polymers Sectors Applications

Waste and leakage Waste and leakage

Production, Trade and Stock

Waste and leakage

Production, Trade and Stock Production, Trade and Stock

Six templates for modelling quality assessment sheets are available in Tool T3.3. Compute the final MFA quality score for Polymers, Sectors and Applications as the average 
of all the final metrics scores. 

Average

2.0
1

2
3

4

5

Quality Score Quality Score
1

2
3

4

5

3.1

Average
1

2
3

4

5

Quality Score

2.4

Average
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T3.3

T3.3

MFA modelling quality assessment

SUPPORTING INFORMATION FOR TOOL T3.3

Detailed pedigree 
matrix used for 
scoring



TOOL
Polymer/application/sector hotspots 
prioritisation canvasT3.4
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T3.4

Polymer/application/sector hotspot prioritisation canvas

T3.4

HOW TO USE THIS TOOL ?
TOOL T3.4 generates all the charts that summarise the MFA analysis and the leakage computation. In order to obtain them, copy the MFA tables generated by 
Tool T3.2 in the yellow boxes. 

“Polymer_Output” sheet

“Polymer_Hotspots” sheet

Copy-Paste
content of MFA table
for Polymer, Sector and 
Application 
from Output sheets to 
Hostpots sheets

T3.2

T3.4
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T3.4

Polymer/application/sector hotspot prioritisation canvas

T3.4

HOW TO USE THIS TOOL ?

In the sheet “Hotspot_Selection”, the model automatically selects the hotspots based on absolute leakage and leakage rate 



TOOL Project data repositoryB
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Project data repository

B

B

HOW TO USE THIS TOOL ?

Metrices for plastic leakage 
at a glance  Recap of waste management by polymer (in % shares)

Polymer MFA and leakage in kt 

Sector MFA and leakage in kt 

Packaging application MFA and leakage in kt 
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S1

Actionable hotspots formulation

T3

Contacts:
support@shaping-ea.com
feng.wang@un.org
Lynn.Sorrentino@iucn.org

Implemented with +

mailto:support@shaping-ea.com
mailto:feng.wang@un.org
mailto:Lynn.Sorrentino@iucn.org

