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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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OBJECTIVE OF THE MODULE

This module aims at identifying plastic applications (or products) 

that may have critical environmental impacts within the marine 

ecosystem. Indeed, if module T3 yields a quantitative and state-

of-the-art tool to assess plastic leakage from different 

applications (“inventory” stage in LCA jargon). These leakage 

quantities (expressed in mass) may not directly correlate with 

their environmental impacts as some applications may be more 

or less bio-available and/or harmful to wildlife and ecosystems 

than others.

DISCLAIMER ON IMPACT ASSESSMENT

There is currently (status sept. 2020) no available method for 

performing quantitative assessment of the environmental impacts 

of plastics in the environment and more specifically in oceans. 

LCIA (Life Cycle Impact Assessment) methods are currently not 

developed and do not allow access to end-points impact metrics 

for leaked plastics, such as damage on human health or damage 

on ecosystem quality. The reader can refer to the MariLCA 

project to access the latest science on this topic 

(https://marilca.org).

Module T6 provides a novel semi-quantitative impact 

assessment method to rank the potential impacts of leaked 

plastic applications.  The approach leaves room for interpretation 

as the different criteria can be weighted in various ways when 

performing the scoring. It is highly encouraged that this scoring 

result from a group process (based on a specific workshop 

where key stakeholders are conveyed), rather than as an 

individual desktop work.

SPECIFICITY OF THE T6 MODULE

The approach we propose here is thus a semi-quantitative proxy 

of impact assessment, but mimicking the classical impact 

assessment pathway with fate, exposure and effect stages.

This semi-quantitative process includes 5 parameters that need 

to be characterised with qualitative or quantitative assessments, 
thus yielding a scoring system.

The value of this approach allows also to include in the 

hotspotting process some bottom-up data gathered during field 

studies and beach clean-ups in the country. These data 

complement the rest of the hotspotting process mainly based on 

top-down modelling using socio-economic data. In other words, 

an application that is commonly found on beached will display 

higher chances to end-up being tagged as a hotspot. This 

approach allows to encompass some elements that would 

otherwise not show up in the hotspotting process if only relying 

on a mass balance approach.

Note that the assessment performed through this tool is “per 

application unit”, meaning that it is not weighted by the quantity 

of plastic leaking from this application.

OUTPUT OF THE T6 MODULE

The output of this module is a short list of applications that will 

then be flagged in the application hotspots graph (from tool T3.4 

in module T3) as potentially harmful to the marine ecosystem.

https://marilca.org/


6

NATIONAL GUIDANCE FOR PLASTIC POLLUTION HOTSPOTTING AND SHAPING ACTION T6

Assessing impacts

T6

RELATIONSHIP  OF 
MODULE T6 WITH 
OTHER  MODULES

Module T6 is part of the technical work stream.  

The result of this module is the identification of the 

plastic with the most critical impact on the 

environment.

Module T6 uses data on beach clean-ups compiled 

in the “raw data repository” (tool A) of modules T1 

and T2. Otherwise, it relies on the worldwide data 

on beach clean-ups taken from the Ocean 

Conservancy reports1.

1 Ocean Conservancy (2019), the beach and beyond – cleanup report
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TOOLS ASSOCIATED WITH MODULE T6

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 HOTSPOTFORMULATION
Actionable  
hotspot  
formulation

C

INTERVENTION IDENTIFICATION Interventions library template Interventions  
selection

S2.2 Interventions  
prioritisation

S2.3

Finalintervention  
and instrument  
pairing

D

S3 INSTRUMENTALIGNMENT 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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PROJECT DATA REPOSITORYPLASTIC APPLICATION IMPACT 
ASSESSMENT

TYPE:  

OUTPUT TOOL

OBJECTIVE:

Canvas in PowerPoint to recap all 

hotspots.

TYPE:  

ASSESSMENT TOOL

OBJECTIVE:

Generate a list of applications with critical 

environmental impact on the marine 

ecosystem.

EXCEL TOOLS ASSOCIATED WITH THIS MODULE

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

BT3.4

ASSESSMENT 
TOOL

OUTPUT TOOL

T3.1
S2.2

BT3.1
S2.2
T6.1
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HOW TO USE THIS MODULE?

Have you completed

tool A?

Complete the inventory of beach clean up 
values

No

A

In sheet “impacts_calculation” add 
information about number of plastic 
items found on beaches from tool A if 
available.

In sheet “impacts_calculation”,
rate fate, exposure and effect 
for each plastic item.

Yes

T6.1

T6.1

Highlight the most impactful 
applications in the application 
hotspots chart.  

B



TOOL T6.1 Plastic application impact assessment



11

NATIONAL GUIDANCE FOR PLASTIC POLLUTION HOTSPOTTING AND SHAPING ACTION

Plastic application impact assessment

T6.1

T6.1

HOW TO USE THIS TOOL ?

Go to the sheet “impacts_calculation” in tool T6.1. First, fill the number of items found during beach clean-ups in the country (1) 
(use either inputs from tool A or by default values from the sheet “Ocean_Conservancy_database”). Then rate the levels of fate &

exposure (2) and effect (3). “Fate & exposure” are the assessment of the probability of marine organisms to be in contact 

(exposure) with the plastic from a given item, while “Effect” is the qualitative assessment of the potential harm that the application 

may have on marine organisms.

The fate & exposure stage includes the following criteria: frequency of occurrence, fragmentation potential (number of pieces/kg), 

buoyancy (g/cm3) and degradation rate (year-1). The unique criterion to assess the effect stage is the potential impact of specific 

items on marine wild life (i.e. the propensity of aplastic  object to cause harm such as suffocation or entanglement). Each criterion 

is scored based on a scale of 3 (1 = low, 2 = medium and 3 = high). Detailed information on all criteria are provided in the 

supporting information slides. (2) (3)

(1)

Eventually, the tool sums up 

all criteria scores and 

highlights as hotspots the 

applications included in the 

top 20% items with highest 

impact scores (4).

The “impact hotspots” are 

then transferred to tool B 

where the corresponding 

applications are tagged in 

the “application hotspot” 

chart as harmful to wildlife.

(4)
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HOW IMPACT ASSESSMENT CRITERIA ARE DEFINED AND WHAT ARE THEIR ASSOCIATED IMPACT LEVELS?

• Frequency of occurrence: Plastic objects found with a higher frequency on beaches (e.g. during beach clean-up) 

have a higher risk of causing environmental impacts. Their presence in the marine ecosystems is thus ascertained. 

(see table 1 for impact levels)

• Fragmentation potential: The higher the fragmentation potential of an application (or plastic item), the higher the 

probability that marine organisms may be exposed to plastic debris. It is estimated based on the initial number of 

pieces / kg. (see table 1 for impact levels)

• Buoyancy: Less buoyant plastics are known to settle in sediments more easily. Thus buoyant plastics, are 

considered more prone to causing environmental impacts as their particles remain in suspension in the water 

column. Buoyancy is measured in g/cm3. (see table 1 for impact levels).

• Expected degradation rate: Plastics with longer degradation rates (in year-1) are expected to generate longer 

exposure period for marine organisms, thus potentially causing more environmental impacts. (see table 1 for impact 

levels)

• Potential impact: Plastic objects described as harming marine life in the relevant literature and reports, for instance 

with risks of suffocation and entanglement. (see table 1 for impact levels)

SUPPORTING INFORMATION FOR TOOL T6.1

Fate & 

exposure

Effect

Table 1
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WHAT VALUES ARE USED TO ASSESS IMPACT CRITERIA?

The number of items found on beaches allows to estimate 

the frequency of occurrence of specific plastic objects in the 

marine environment. These values can come from tool A 

(module T1 & T2) if the user found specific beach clean up 

reports for the country, or be taken from the global Ocean 

Conservancy database provided in sheet 

“Ocean_Conservancy_database” (see figure A). This 

database should updated for the year of study.

The evaluation of impact assessment criteria is based on a 

divers sources including database compiled for the PLP 

project1 and provided in the sheet “PLP_All_values_found” 

(source Plastic Leak Project). This sheet provides an 

extensive list of studies on plastic products and their 

associated exposure time and biodegradation rates in 

different environmental compartments (see Figure B). Other 

sources and justifications for the choice of criteria level for 

generic plastic applications and polymers are provided in 

sheet “Assumptions”.

SUPPORTING INFORMATION FOR TOOL T6.1

Figure A

Figure B

https://quantis-intl.com/strategy/collaborative-initiatives/plastic-leak-project/
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T6.1

TYPICAL SHORELINE OCCURRENCE OF KEY PLASTIC APPLICATIONS

SUPPORTING INFORMATION FOR TOOL T6.1
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T6.1
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T6.1

TYPICAL DENSITY OF POLYMERS (INFLUENCING EXPECTED BUOYANCY)

SUPPORTING INFORMATION FOR TOOL T6.1

Polymer Abbreviation Common applications 

Density

g/cm3

low median high

Polyethylene PE 0.926 0.933 0.94 Plastic bags, storage containers 

High-Density Polyethylene HDPE 0.915 0.92 0.925 Containers for milk, motor oils, shampoo and conditioners, detergents, bleaches 

Low-Density Polyethylene LDPE 0.94 0.955 0.97 Lunch boxes, plastic bottle caps, yoghurt pots 

Polypropylene PP 0.855 0.9005 0.946 Rope, bottle caps, gear, strapping 

Polystyrene PS 0.96 1 1.04 Utensils, containers 

Polyvinylchloride PVC 1.1 1.275 1.45 Film pipes, containers, housing 

Polyamide (Nylon) PA 1.13 1.315 1.5 Fishing nets, rope, clothing, carpet fibre 

Source: 
Cincinelli, Alessandra, Tania Martellini, Cristiana Guerranti, Costanza Scopetani, David Chelazzi, et Tommaso Giarrizzo. « A potpourri of 
microplastics in the sea surface and water column of the Mediterranean Sea ». TrAC Trends in Analytical Chemistry 110 (1 janvier 2019): 321-26. 
https://doi.org/10.1016/j.trac.2018.10.026.

https://doi.org/10.1016/j.trac.2018.10.026
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T6.1

TYPICAL DEGRADATION RATES OF POLYMERS

SUPPORTING INFORMATION FOR TOOL T6.1

More detailed degradation rates data base is provided within Tool T6.1 ; provided in the sheet 

“PLP_All_values_found” (source: Plastic Leak Project).

https://quantis-intl.com/strategy/collaborative-initiatives/plastic-leak-project/
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T6.1

Plastic application impact assessment

T6.1

TYPICAL HAZARD CLASSIFICATION OF POLYMERS

SUPPORTING INFORMATION FOR TOOL T6.1

3 level notation group

< 
3

> 
1

0

High hazard score

Medium hazard score

Low hazard score
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T6.1

Plastic application impact assessment

T6.1

TYPICAL ADDITIVES IN PLASTICS AND POTENTIAL TOXICITY

SUPPORTING INFORMATION FOR TOOL T6.1



TOOL Project data repositoryB
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B

B

HOW TO USE THIS TOOL ?

Impact hotspots from tool T6.1 are to be tagged with an icon in the application hotspot graph stored in the ppt file of  the project data 

repository (tool B).

This powerpoint recap allows to summarises all hotspots results from modules T1 to T6.
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Actionable hotspots formulation

T4

Contacts:

support@shaping-ea.com

Feng.Wang@un.org

Lynn.Sorrentino@iucn.org

Implemented with +

mailto:support@shaping-ea.com
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