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Content 2

Plastic Waste
● Numbers 

Plastic Waste and MSW Profiling Tools  
● Waste Profiling tools
● Plastic Waste Estimation Tools
● National Plastic Waste Flow 

Innovative Methods 
● Citizen science and anti-litter apps
● Urban Litter survey with smartphones and street 

cameras 
● Microplastics



Marine Plastic Litter
• Longevity of plastic is estimated to be hundreds to thousands of 

years. Hence, the plastics released into the environment will remain 
for hundreds of years. 

• The adverse effects of plastic litter in the environment have been 
widely discussed in the literature. Plastic contaminants in environment 
is a threat to the ecosystem and a potential health hazard to humans. 

• About 80% of plastic that reaches oceans comes from rivers.
• Major sources of the marine plastic litter that is transported through 

rivers originate from improper waste management practices, 
wastewater treatment plant effluent, and inland transportation related 
activities. 
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Plastic Waste 4

•Waste-Inventories 

•Fate (Where/When)

•Exposure (How, How much)

•Effects (Health, Economic, etc.)



Plastic Waste Inventories 

Raw 
Material

Polymer 
Production

Plastic 
Conversion

Production of 
Plastic 

Products 
Use

Collection/ 
Sorting/ 

Recycling

End of 
Life

Production of primary plastic 
pellets (0.011 Mt)

Handling & transportation of pellets
(0.02 Mt)

Littering (0.8 Mt)

Fishing nets & other fishing losses (0.8 Mt)

Tyre-wearing (1.41 Mt)

City Dust (0.65 Mt)

Road Marking (0.59 Mt)

Weathering of marine 
coating (0.05 Mt)

Pharmaceuticals & 
personal care 

products 
(0.01 Mt)

Mismanaged 
Solid Waste 

(3.87 Mt)

(Modified from: UNEP, 
mapping of plastic losses to 
environment, 2018)

Textile washing (0.26 Mt)

Less than 
10% plastic 
is recycled 
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Plastic Waste Fate Studies 6

Terrestrial
• Agricultural Soil 
• Natural Soil
• …

Freshwater
• Water
• Sediment
• …

Marine
• Deep/Costal
• Surface/ 

Pelagic/ 
Demersal/ 
Seabed

• … 

Air
• Urban/ Non-

Urban
• Indoor/Outdoor
• …

D
eg

ra
da

tio
n

Inter- & Intra- compartment movements. Plastic related chemical, 
adsorbents & biofilm interactions 



Plastic Waste Exposure 7

Ecosystems
(Biotransfer)Humans

Inhalation, Ingestion, 
etc. 

Re-release 
(i.e. Excrete) 

Ingestion 



Adverse Effects

Marine life
o Suffocation  
o Starvation  
o Injury  
o Toxic effects

Human 
● Drinking water and Food chain related ingestions, 

airborne micro and nano plastic inhalation. 
● Currently being researched the toxicity effects. Some

evidence on the human health impacts due to plastics
and associated chemical

Many seabirds starve to death 
when their stomachs fill with 

plastic waste and they lose their 
sense of hunger. (Photo: © 

NOAA)

Sea turtle entangled in plastic 
waste 

(Photo: © Michel Gunther / WWF)

Fish Ingestion of Microplastics
(Photo: © BBC)
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Plastic Properties 9



Plastic Waste Estimation 
● Established methods

○ Waste sample 
collection

○ Sorting and Measuring

● Innovative Methods
○ Drones surveys
○ Smartphones/Satellites
○ AI/ML 
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City Waste Profiling Tools 11

● Baseline Report 
○ Stakeholder 

coordination
○ Policy review
○ Digital readiness
○ Waste profiling

● Mapping Tool
○ Data, hotspots, 

etc.

Empowering 
local 
authorities! 
Affordability? 
Right 
protected?



City Waste Profiling Tools 12

Properties WFD PPC WaCT CCET-Plastic 
Leakage Tracker

EQT/SWEET

Software/Platform MS Excel GIS and MS Excel MS Excel MS Excel MS Excel

Pollutant Waste Plastic waste Waste in Cities Plastic Waste Air Pollution (GHG)

Data Waste survey (includes 
data derived parameters)

Waste survey, proxy 
values, and big data

Waste survey, proxy 
values

Waste survey, proxy values Waste system survey and 
data 

Impact Quantification 
and/or Decision making

Quantification based on 
the fate (disposal, 
landfill, recycle, etc.).  

Quantification based 
on the fate, Spatial 
distribution and 
hotspots

Quantification based on 
the fate Spatial 
distribution and hotspots

Quantifies Plastic leakage 
and impacts 

Quantifies GWP

Limitations no spatial data, no 
hotspot identification. 

Right protected, 
Affordability and 
limitations in 
skills/resources.

no spatial data, no 
hotspot identification.

How accurate to quantify 
the health impacts?

GHG emissions. 



City Waste Profiling Tools 13

● Collection
● Reduction 
● Sorting
● Weighing    



City Waste Profiling Tools 14



City Waste Profiling Tools 15



City Waste Profiling Tools 16



National Level Plastic (Waste) Inventory 17

National 
inventory

Monitoring of 
flows of plastics

Basel 
Convention 

national 
reporting

Global trends

Policy 
development 

for ESM

 Agree on objectives of the inventory: What 
are the priorities?

 Agree on scope of the inventory: which 
sectors should be prioritized? Which types 
of plastic waste?

 Understand methodologies to be applied: 
 Data sources
 Gaps

 Agree on modalities for data collection: 
 Who can provide data? 
 How will it be collected? E.g surveys, 

phone calls, site visits
 What is needed to obtain access to 

data? E.g official letters, agreements 
between ministries

 Confidentiality issues e.g private 
sector data

 Agree on how results will be reviewed and 
validated:
 E.g set up technical coordinating 

committee
 Validation workshop



National Level Plastic (Waste) Inventory 18



National Level Plastic (Waste) Inventory 19



National Level Plastic (Waste) Inventory 20



National Level Plastic (Waste) Inventory 21

This approach provides an estimate of total plastic waste generated and, in the
toolkit, it has been adapted to estimate the plastic waste generated by type of
polymer per sector and per plastic KEYs (i.e. HS code).



National Level Plastic (Waste) Inventory 22

Imports Exports

Recycled 
Plastics

Consumer
Goods

Capital 
Goods

Virgin/Recy
cled 

Plastics

Consumer
Goods

Capital 
Goods

Inventory 

Material Flow Analysis

(End of Life) Analysis

Consumption, Manufacturing & Disposal

Transboundary Movement 

National Inventory  



National Level Plastic (Waste) Inventory 23

Developing factors for different Architype cities and extrapolation for a country



Digital Tools and Citizen-Science  24

Map Data (Google, ZENRIN)

(Anti-Litter Apps) Urban Litter Survey Microplastics Survey

The world’s largest waste clean-up 
social media platform.

Tracks litter distribution 
through AI & smartphone

Low-cost microplastics survey 
system can be used 
anywhere

Pick
Up

Snap

Share



Anti-Litter App  25

① Pick Up

② Snap

③ Share

By visualizing previously unseen litter, Pirika actively encourages cleaning efforts by ordinary people.

④Get 
feedback

Thanksありがとう

Cảm ơn

⑤Expand



Anti-Litter App  26

Since 2011 more than 190 million collections 



Urban Litter Survey 30

③ Heat map visualization provide useful insight to inform future sanitation policy



Urban Litter Survey 31

Drones

Street cameras

Google Street View 



Urban Litter Survey 32

Data validation is important



Microplastics Survey 35

 Concentrations

 Leakage 

estimations

 Hotspot

identification

 Source tracking 



Microplastics Survey 36

Chemicals used for density 

separation

Water surface sample:

NaCl, 1.2 g/cm3

Water bottom sample: 

NaI, 1.5 g/cm3

Chemicals and conditions for 

water purification

30 wt% H2O2+0.05 M 

Fe(II) (1:1), 50℃, 1h

Candidate plastic particles were separated from natural particles such as sand, plants and 

corpses using a solution for density separation and an oxidizing agent for purification



Microplastics Survey 37

Parameters such as composition, color, size, thickness and shape of the candidate plastic particles were 

obtained using Fourier-Transform Infrared Spectroscopy (FTIR), microscopes and calipers.



Microplastics Survey 39

Developing database to find MPs source

1. Local partners collect macroplastics
2. Transported to research institute in Japan
3. Analyze for composition and thickness, etc...
4. Create a database that can be compared with microplastics



Styrofoam in ASEAN Countries 40

PSP EPS

● Pollution is different from country to 

country

● Mekong river, Styrofoam gained 

more attention

● Which type of Styrofoam is 

contributing more? 

● Polystyrene sheets (food 

packaging) 

○ or the EPS (such as fisherman 

buoyant).

● Policy measures 



Plastics, Marin Litter and LCA 41

Highest Impact
●Past and Present 

LCA do not 
consider the 
impacts of plastic 
litter. 

●Most of the case 
studies indicate 
plastics with least 
impacts compared 
to the alternatives.   

Highest Impact

Highest Impact

Highest Impact

Highest Impact

Highest Impact

Highest Impact

Highest Impact

Highest Impact

Highest Impact

Highest Impact

Least Impact

Least Impact

Least Impact

Least Impact

Least Impact

Least Impact

Least Impact

Least Impact

Least Impact

Least Impact

Medium Impact

Least Impact

Medium Impact

Medium ImpactMedium Impact

Medium Impact

Medium Impact

Medium Impact

Medium Impact

Medium Impact

Medium Impact Medium Impact

Medium Impact

Medium Impact

Medium Impact

Medium Impact

Medium Impact

Medium Impact

Medium ImpactMedium Impact

Medium Impact

Medium Impact

Medium Impact



Plastics, Marin Litter and LCA 42

●Marine Litter 
Integration into LCA 
high stakeholder 
demand activity. 
However, still not 
achieved due to lack 
of inventory and 
impact assessment 
models. 

●LCA Community is 
still working on this



Take-home Points   43

●Data?

●Established approaches such as waste profiling tools and 
emission trackers should recognized as important tools to 
tackle marine plastic pollution. 

●Innovative approaches such as, AI based litter survey with 
drones, smartphones are gaining attention and have high 
potential. However the data validation, and finding proper 
partners for the development is essential. 

●Innovative technologies for Microplastic Pollution is a 
good example of developing new methods and continuous 
improvement. 

●Plastics and LCA needs to be handled with care, specially 
in countries with poor plastic end of life management. 



Thank You!
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