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Al Global and Africa recycled plastics market overview

Global plastics consumption is expected to
increase by 2.5xin 2060

&P riastics consumption per capita, kg per annum

Projected plastics consumption globally 1980-2060, million tonnes annually
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Key insights q@

e

Plastics consumption is
expected to increase
globally (2.5x in 2060
compared to 2024).
Plastics consumption per

capita increases 2x by 2060
(from 61 to 121 kg)

The main driver for
projected increase is GDP
growth — as incomes rise,
consumption preferences
change, and urbanisation
generally increases leading
to higher consumption of
plastics




Al Global and Africa recycled plastics market overview

Packaging drives 40%+ of plastics consumption
and 60%+ of plastics waste

[l Durable? ] Non-durable!

@ Global plastics consumption and waste structure by applications,
N 2020

High share of non-durable plastics

Share of plastics with shorter lifespan in packaging

consumption per capita, % Share of plastics waste?, % drives a larger share in waste
Packaging (e.g. . , ,
bottlesgfle?(ig)legflilm) 64 Main source of packaging plastics
! is F&«B MNCs
Building & 3
o 0, . .
construction Over 50% of plastics waste in
Africa is from plastics

Consumer products 9 packaging
Automotive . 2
Electronics . 6
others -

1. Plastic with a useful life of <2 years, e.g., cups, eating utensils, and disposable diapers

2. Plastic with a useful life of 2+ years, e.g., appliances, furniture, and building materials; durable plastics for packaging typically has a useful life

of 2-4 years while durable plastics for construction can last for 20+ years

3. Global plastics production, ‘The New Plastics Economy: Rethinking the future of plastics by Ellen MacArthur Foundation

Note: R. Geyer et al. states different numbers for total plastics production and application rates — assumptions on key resins (PET, HDPE, PP, LDPE,

PS and PVC) are almost the same, however R. Geyer et al. cover a wider range of “other”
NN LA

rlY Manufacturing Africa Source: R. Geyer et al. “Production, use, and fate of all plastics ever made” (2017), The New Plastics Economy: Rethinking the future of plastics (2016)
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Al Global and Africa recycled plastics market overview

By 2030, virgin resin is expected to make up a
large share of feedstock with recycled input
lower at 5% for PE and PP production

M Recycled M Virgin

PE and PP production by route’, MTA, PET and Polyester production by
World route, MTA, World

too% = (154 ) (187 ) (241) (288)  100%= (79 ) (93 ) (120) (142 )
3% 2% 4% 5% .
19% 14% 14% 15%

2015 2020 2025 2030 2015 2020 2025 2030

1. Includes PP, LLDPE, LDPE and HDPE
NN LA

7Y Manufacturing Africa Source: ICIS Supply and Demand
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PP and PE are primarily
utilised for food packaging.
However, this application
restricts the use of recycled
PP and PE, resulting in their
limited incorporation in
production processes




Al Global and Africa recycled plastics market overview

19% of global plastics waste gets collected for recycling while the
restis incinerated, landfilled, or unmanaged

:' Typical high-value plastics for recycling XX% Percentage of total waste @ Global polymer flows, 2020, annual MT

Global commodity polymer flows 2020', MTA

gg—
~6% process losses \

(based on technology yields)
19% collected for recycling @

<1% ~10%
advanced @ mechanical (polymer)
recycling? recycling output

~ T T T TN

/

G
Durable Waste o =
applications? creation4 32% incinerated =An
Virgin feedstock® Polymer production PP (=100%)
o, © - L
36% londfiled _ gt zx &
Non-durable applications3
o, Unmanaged A~
dumpsor leaked A~~~
1. Scope: all commodity polymers (PET bottle, L/LDPE, HDPE, PP, PVC, PS, EPS, ABS, PC) excluding nylon/rubbers/PET Melt, covering all Cl applications -
(packaging, building & construction, consumer goods, electronical & electronic, transportation, agriculture) except textiles
2. Monomer and feedstock
3. Durable applications with an average lifetime >lyear will end up as waste only in later years, non-durable applications go straight to waste
4.128 MT mixed plastics waste from nondurable applications that end up as waste in same year plus 51 MT of mixed plastics waste from production in previous years
5. Includes ~0.4 MTA of advanced recycled plastics
NN LA

Tz L\a Manufacturing Africa Source: Proprietary model
uKal




Al Global and Africa recycled plastics market overview

PP, PE, and PET are typically considered higher-value plastics
for recycling

Typical high-value plastics for recycling @ High Low

Recycling feasibility (Global evaluation)

Regulatory High quality Unit price of
Application examples, 2019 Sub-Saharan, Africa Demand for push for new waste Ease of recyclates
Name RIC’ share by application, % consumption?, % recyclate supply availability treatment® globally
Ay Fibres & filaments (32%)
5 g i
PP (2D injection moulding (31%) ‘ ‘ . '
/N Film/sh 9 i
4 iim/sheet (67%), extrusion
LDPE C() coating (10%) Very high
/N Blow moulding (26%)
2 g \eo7%)s High
HDPE (2D fim/sheet (19%) ‘ * . .
PET C/IB Bottles (~90%) ‘ . ' ’ Very High
AY Pipe/fitting (43%)
3 pe/fitting (43%), h
pvC C‘) profile/tube (18%) N/A
PS /6\ Foam peanuts, food [ Y h Ve
C‘) containers Y
Other4 /7\1 Baby bottles, medical o1 h N/A
C(J storage containers
1. Resin Identification Code
2. Numbers are adjusted as the report covers a wider range of “other” products in their categories, e.g., polyurethanes and additives, which are excluded in this analysis
3. Ease of collection and separation after end of life, limited share of compounding and quality of waste
4. Other plastics, such as acrylic, nylon, polycarbonate, and polylactic acid (a bioplastics also known as PLA), and multilayer combinations of different plastics
NN LA

I~ L\a Manufacturing Africa Source: Press search, Global Plastics Outlook: Policy Scenarios to 2060 (2022)
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Al Global and Africa recycled plastics market overview

Different types of plastics can be used depending on performance
requirements of the final application (1/2)

Recyclability

Resin About Properties (low/med/high) Common packaging applications

High Density HDPE is the most widely used type of plastics. It is Excellent resistance to most solvents High Bottles for milk, water, juice, s *
Polyethylene used to make many types of bottles and containers. Higher tensile strength compared to Needs to be sorted cosmetics, shampoo, dish and e @
(HDPE) Unpigmented bottles are translucent, have good other forms of polyethylene from harder fractions laundry detergents, and household

barrier properties and stiffness, and are well suited
to packaging products with a short shelf life such as

Relatively stiff material with useful

of plastics before

cleaners

..
i

Cb milk. Because HDPE has good chemical resistance, temperature capabilities treatment Eﬂgcshfgggsrocerles and retail

it is used for packaging many household and )

industrial chemicals such as detergents and Cereal box liners

bleach. Pigmented HDPE bottles have better stress

crack resistance than unpigmented HDPE
Low Density LDPE is used predominately in film applications due  Excellent resistance to acids, bases, Low Bags for dry cleaning, newspapers,
Polyethylene to its toughness, flgxibi!ity, and relative . and vegetable oils Due to its softness. it bread, frozen foods, fresh produce,
(LDPE) transparency, making it popular for use in Toughness, flexibility, and relative needs to be previc;usly and household garbage

2

applications where heat sealing is necessary. LDPE
also is used to manufacture some flexible lids and
bottles as well as in wire and cable applications

transparency; good combination of
properties for packaging applications
requiring heat-sealing

sorted from harder
fractions of plastics
and treated in

adequate recycling

Shrink wrap and stretch film

Coatings for paper milk cartons
and hot and cold beverage cups

Container lids

processes
Squeezable bottles (e.g., honey and
mustard)
Polyethylene PET is clear, tough, and has good gas and moisture Clear and optically smooth surfaces High Plastic bottles for soft drinks, water, B
Terephthalate barrier properties. This resin is commonly used in for oriented films and bottles L juice, sports drinks, beer,
beverage bottles and many injection- moulded ; Proper collection is mouthwash, and salad dressing
(PET, PETE) consumer product containers. Cleaned, recycled Excellent barrier to oxygen, water, and  instrumental to avoid f I i
. : 4 carbon dioxide - i i Food jars for peanut butter, jelly, =5
PET flakes and pellets are in great demand for 1oxt cross-contamination ! pedanut butter, Jetly =

1y
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spinning fibre for carpet yarns

High impact capability and shatter
resistance

Excellent resistance to most solvents
Capability

Source: Press search, EURIC Plastic Recycling Fact Sheet

from other materials

jom, and pickles

Oven-able film and microwavable
food trays




Al Global and Africa recycled plastics market overview

Different types of plastics can be used depending on performance
requirements of the final application (2/2)

Recyclability

Resin About Properties (low/med/high) Common packaging applications
Polypropy- PP has good chemical resistance, is strong, and has  Excellent optical clarity in biaxially Medium Containers for yoghurt, margarine,
lene (PP) a high melting point making it good for hot-fill oriented films and stretch blow Recycling is limited takeout meals, and deli foods

5y

liquids. This resin is found in flexible and rigid
packaging, fibres, and large moulded parts for
automotive and consumer products

moulded containers
Low moisture vapour transmission

Inertness toward acids, alkalis, and
most solvents

due to difficulties in

collection,
contamination and

mixture with other
materials, e.g.,
colourants

Medicine bottles
Bottle caps and closures

Polystyrene

(Ps)
N,
D

PS is a versatile plastics that can be rigid or
foamed. General purpose polystyrene is clear, hard,
and brittle. It has a relatively low melting point.
Typical applications include protective packaging,
food service packaging, bottles, and food
containers. PS is often combined with rubber to
make high impact polystyrene (HIPS) which is used
for packaging and durable applications requiring
toughness, but not clarity

Excellent moisture barrier for short
shelf-life products

Excellent optical clarity in general
purpose form

Significant stiffness in both foamed
and rigid forms

Low density and high stiffness in
foamed applications

Low thermal conductivity and
excellent insulation properties in
foamed form

Low

Low density makes it
difficult to process
through conventional
recycling processes

Food service items, such as cups,
plates, bowls, cutlery, hinged
takeout containers (clamshells),
meat and poultry trays, and rigid
food containers (e.g., yoghurt)

These items may be made with
foamed or non-foamed PS

Polyvinyl
Chloride
(Pvc, Vinyl)

&3

NN LA
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In addition to its stable physical properties, PVC has
good chemical resistance, weatherability, flow
characteristics, and stable electrical properties. The
diverse slate of vinyl products can be broadly
divided into rigid and flexible materials

High impact strength
Brilliant clarity
Excellent processing performance

Resistance to grease, oil, and
chemicals

Source: Press search, EURIC Plastic Recycling Fact Sheet

Low

Recycling is limited
due to the presence of
some additives (e.g.,
chlorine, cadmium,
lead)

Rigid packaging applications
include
e Blister packs and clamshells

Flexible packaging uses include

* Bags for bedding and medical,
shrink wrap, deli and meet
wrap and tamper resistance




Al Global and Africa recycled plastics market overview

There are currently four types of plastics waste treatment
in the market

Treatment
A . - . ® . .
Virgin plastics @ . . o Thermal (Pyrolysis/ 000 Chemical (hydrolysis/ .
production Incineration o gasification) &% hydrocracking) <>— Mechanical
Description Production of virgin plastics Energy recovery through Feedstock (oil) recovery Monomer recovery by rupturing  Polymer recovery through
from crude oll burning through high-temperature chemical bonds sorting, washing, shredding,
heating melting, and recrystallisation
Output Finished plastics goods (e.g., Energy (e.g, electricity) Raw material (e.g., naphtha) Monomers (e.g., virgin quality Polymers (e.g, flakes, pellets)
packaging, polyester) raw materials)
Average GHG 2-35 ~3.01 (Less CO2 emission than 2-3.2 1-2 0.2-0.3 (emissions generated
emissions’ (kg burning of coal) (Processing only) (Processing only, excluding throughomt_lt the proce3h§ due to
polymer output) use
Share of plastics N/A 63 0.3 0.7 36
waste treated?, %
Applicability N/A All plastics waste Low quality plastics except for PET Mainly PET, PE, PP plastics
PET and PVC .
At scale; representing ~97% of
global plastics recycling
Other N/A Risk of toxic emissions (e.g., High quantity of feedstock High quantity of feedstock Low quantity of feedstock
considerations dioxins) to the environment, required (i.e, 10-50kta currently  required (>50kta) given need required, with smalll existing
posing a health hazard and 100-150kta long-term) for continuous processing recycling plants producing 3kta
Nascent technology High initial investment required,
with long payback periods
1. Emissions can differ from country to country due to energy mix difference
2. Based on global view of total plastics waste that is incinerated and recycled
3. Carbon dioxide equivalent, is a standard unit for measuring carbon footprints
N[ LA
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Al Global and Africa recycled plastics market overview

Mechanical plastics recycling is a simpler and more versatile
recycling methodology than other technologies

Recycling technology

Recycling process

Mechanical recycling

Post-consumer plastics bales sent
through an initial near infrared (NIR)
sorting step, followed by shredding,
further sorting by air classification, sink-
float density separation, and NIR,
washing, de-watering and drying and

Process for HDPE/LDPE/PET

Water recycle

Sink-float
Air density
4 classification separation
NIR
sortingQ1R

\d v
O AW e -
‘ sorting )
Shredding Agglomeration Washing De-water Drying Extrusion

melt extrusion and pelletisation L‘js‘;;zgf LDPE (flims) only :;fs;'g:;? L‘fs”;g:;f L‘fs:::;f
Advanced recycling — chemical Process for HDPE/LDPE Process for PET

and thermal

Incoming plastics bales are first pre-
treated to flake by shredding, sink-float
density separation, washing, and drying

The flake is then dissolved in a suitable
solvent at elevated temperatures (100°C
for HDPE and LDPE, and 180°C for PET),
and precipitated in a suitable
antisolvent

NN LA
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Product recovery

Solvent recovery | Polymer recovery

Xylene recycle

Salvent recovery

Benzyl alcohol recycle

§ Cleaned FaE Cleaneo
a IDPE/LDPE Precipration Hexane recycle e PET Nakes Precipitation
an. T Nakes reactor (60°C) 1 £ T reactor (604C)
l — \ .
&” ) Extrusion !
Drying Drying
@Sh'mmg @Shrtﬂqu
G G
Sort Dissolution Sort Dissolution
rtng i reactor Distillation iy o ng : reactor
Wty (100°%0) column )] - ——tonnn)(180°C)
Washing Drying I Washing
To waste To sokds To waste To solds
disposal disposal asposal disposal

MeOH recycle

Produc

1 recovery

Polymer recovery

Extrusion

Source: ASC Sustainable Chem. En. 2023, 11, 965-978 (Technical, Economic, and Environmental Comparison of Closed Loop Recycling Technologies for Common Plastics)




Al Global and Africa recycled plastics market overview

Every recycling technology comes with its own set of

typical advantages and disadvantages

Recycling technology Advantages [@ Disadvantages [@
Mechanical Low greenhouse emissions (0.2-0.3 kg Produces recycled plastics of lower quality
recycling CO2eq' per kg of polymer output than virgin plastics

compared to advanced recycling) Less suitable for mixed plastics and

Preserves the molecular structure of the
feedstock, which is crucial for maintaining
the quality of the output material

Technology is mature, hence can be
implemented in large scale

potentially greater contamination, limiting its
applicability

Advanced recycling Processes arange of polymers, including

H)
® .  Tang
o , mixed plastics with greater
OO0, grr:g#mi:eosi :gi;r;%lgo)nd contamination, which are often unsuitable

for mechanical recycling

Converts mixed, low-quaility,
contaminated plastics waste into high
quality recycled plastics (which can be
used for food grade packaging)

1. Carbon dioxide equivalent: a standard unit for measuring carbon footprints
NN LA

T Manufacturing Africa Source: Expert interviews, Press search
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Technology is still in the development phase
hence limiting large scale implementation

High operational costs are associated with
limited scale, fixed costs for labour,
maintenance, and overhead

Requires highly skilled labour to operate
due to specific chemical configuration that
changes based on input feedstock plastics




Al Global and Africa recycled plastics market overview

Plastics consumption in Sub-Saharan Africais
projected to increase 6x by 2060

0 Plastics consumption per capita, kg per annum
Projected plastic consumption in Sub-Saharan Africa 1980-2060, million tonnes

annually
120
100 |
2024 =20
80 | 4% of global

consumption

60

40

20

1980 1990 2000 2010 2020 2030 2040 2050 2060

1. Findings from East Africa Regional Workshop on Single Use Plastics
NN LA

iy Manufacturing Africa Source: Global Plastics Outlook: Policy Scenarios to 2060 (2022)
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Key insights @

Sub-Saharan Africa plastics
consumption is projected to
increase faster than global
consumption (6x vs 2.5x
globally by 2060), which
further drives the
importance of waste
management on the
continent. Per capita
plastics consumption grows
2.77x (from 16 to 44 kg)

Sub-Saharan Africa is
responsible for 4% of global
plastics consumption due
to low consumption per
capita, but contributes to
24%' of global emissions
from mismanaged plastics
waste




Al Global and Africa recycled plastics market overview

The African plastics recycling rate is low at
only 4%

O
Methods of end-of-life waste disposal in Africa, %
Others Recycling
- Open burning
9

29 sanitary landfill

47
Open dump

1. Extended Producer Responsibility
NN LA

iy Manufacturing Africa Source: Africa Waste Management Outlook, Global Waste Management Outlook, Press search
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The plastics situation
in Africa

In Africa, plastics recycling is still in its early
stages, with a recycling rate of 4%
(compared to 19% global average),
characterised by few formal recycling
systems and informal upstream players

In Africa, there is high uncontrolled waste
(~56% with 47% from open dumping and 9%
from open burning), with minimal
government/ municipal regulation. Open
dumping is the most common waste
disposal method, and they often remain
unregulated

Environmental protection is rarely adhered
to even in controlled disposal methods.
Waste is often left untreated and exposed,
with no measures in place for groundwater
protection

Governments in countries in Africa are
starting to implement regulations on
plastics use and manufacturing, e.g.,, South
Africa has mandatory EPR, Kenya has
banned plastic bags
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Across the African market, the plastics recycling value chain has
high informal activity upstream with greater formalisation
downstream

Typically formal actors |I| Typically informal actors — Flow of plastics waste [ recyclates D Major actor /[ activity (i.e., primary contributor) by step of value chain across African markets

chain
Key Generation of solid waste Collection of (dirty) solid waste Separating waste into pre-determined groups (e.g., by Recycling of sorted waste to  Use of recycled plastics by
qctivity across 3 areas — typically from waste generators plastics type, colour) recover polymers domestic/ foreign converters (i.e,
unsorted waste manufacturers) as raw material
and actors | v 1 1
O Households Garbage collection 1~~  Landfills — majority O Aggregators — (o) Mechanical
@ producing post- ok operators - run by 5B of waste disposed at E’,@ typically small- 7| recyclers 3 Same-cycled products,
consumer waste small-scale open dumpsites scale enterprises Process waste into % e.g, beverage bottles, food
The value (largely organic entrepreneurs and N F Ly containers
i i iti ,_ Collect sorted bales, pellets, flakes
chain waste) public authorities . ,?
appears to Collecting waste in waste from arlers
tF))pl | dumpsites to sell ,?
e large . . =
Si”?”‘;; N Commercial entities [F] é@ Dumpsite sorting by D 5:;';;2‘:':::“"0”3
o 21 pickers N Advanced !
across most including hotels, E' recycling Ay commercial products e.g,
African restaurants and @ Community based Agents contracted (chemical and @ i\ homeware (bucket§),
markets offices organisations and waste by aggregators or thermal) construction material
reclaimers recyclers to separate . textiles ,T
waste by hand Input materials
< Industrials Individuals move around ' [F] undergo some
Lbjj k with sacks or carts ¢ ? * mechanical
producing large picking up valuable processing before
volumes of post- - i i iti oing through Fuels incl thetic fuel
. - waste products to sell to @ MRFs - run by private / public entities Purchase going gh uels incl. synthetic fuels
industrial waste recyclers or aggregators ! waste in bulk from collectors and separate by —> chemical reaction
materials ,T type and colour for marketing to recyclers ,T ,T ,T
Enablers to plastics waste recycling including government and regulatory bodies, PROs and industry associations, development partners and NGOs, commercial banks and suppliers (e.g.,
of machinery and equipment) ,T
Key There is high informal activity in collections and sorting/aggregation stages of the value chain
insights Formal businesses across the value chain include garbage service operators (typically small-scale enterprises), aggregators (small-scale enterprises), MRFs (limited presence

across most African markets) and recyclers

NN LA

T L\a Manufacturing Africa Source: Africa Waste Management Outlook Report (2018), Plastic Waste Management In Africa — An Overview (2023), Expert interviews, Press search
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Al Global and Africa recycled plastics market overview

There are three key challenges to the plastics recycling
value chain in Africa

Detailed next

Key 0 Low quantity and quality of feedstock e Structurally unfavourable unit economics for formal businesses eWeuk local and export
market demand

challenges ity waste (ie., Low overall collection . i i
contaminated, levels with only 55%' of >90% of collected waste has high Poor unit economics
mixed) collected from overall waste collected contamination due to disposure to dumpsites are observed for most In the local market,
waste holders given across Africa (range of 20- given low dumping fees recyclers due to recycl_cltes hovg lower
limited practice of 80%) - this is driven by lack + Low throughput of ~ Perceived quality and lack
source separation of collection infrastructure, . . . waste of regulation mandating
inefficient execution by ‘Dirty’ waste from dumpsites requires e Poor quality of use of recycled content
municipalities, and additional sorting — either by informal pickers feedsqtock v>\//hich
insufficient coverage by or recyclers \(vho pgrchoge ‘dirty’ waste in bulk requires labour /
private and informal and have to invest in their own sorting machine intensive  For export market, there are
lavers?2 processes to recover recyclable material . .
play re-sorting limited purchase
«  Working capital commitments from buyers
Limited penetration of MRFs (i.e., mechanised pressures from for recycled material due
. ' . . high spend on to lack of scale and
sorting) in African markets given unfavourable stability in recvelate supol
unit economics driven by high dumping, feedstock, y Y PPl
logistics, and land costs electricity, labour
and logistics
Expert This is where our waste challenge starts — there is The build-up of costs makes the whole effort unviable — we pay for Manufacturers are always
quotes inadequate collection infrastructure and what waste from landfills, have to ‘resort’ this dirty waste and often canonly  squeezing us on price and
comes into the system is mixed and contaminated recover 60- 70% feedstock from this. This is before our own processing  payment terms to buy
waste that costs more to recycle. costs which are significant due to the high cost of electricity. flakes. There isn't much
Africa recycling expert African plastics recycler appreciation for re:cycled
material here. African
plastics recycler
1. Compared to 80%+ in emerging markets like India, 100% in Europe
2. There is some “enroute” separation of high value items by collectors that goes straight to recyclers/ secondary markets (e.g, “jua-kali”) before collected waste reaches dumpsites
N\ LA

T Manufacturing Africa Source: Africa Waste Management Outlook Report (2018), Plastic Waste Management In Africa — An Overview (2023), Expert interviews, Press search
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1. Low quantity and quality of feedstock: African countries face
various degrees of challenges in feedstock quantity and quality

NON-EXHAUSTIVE

Comparative intensity of challenge based on expert interviews @ High Low

Select
country Intensity of quantity challenge Intensity of quality challenge
Egypt B High collection rate (80% for MSW') in cities providing high feedstock . High contamination given no separation at source and improper waste
r—— levels for recycling. However, there is high informalisation in disposal (i.e., waste primarily disposed in open dumpsites)
— collections resulting in informal diversion of recyclable material to Presence of operating MRFs (>150), however, aggregated capacity does
secondary markets
not meet feedstock demand
South B Relatively high collection rate (70%") in cities providing high ' High contamination given no separation at source and improper waste
Africa feedstock levels for recycling. High collection rates (62%) for disposal (i.e., waste primarily disposed in open dumpsites)
S— recyclable plastics (e.g. PET Presence of operating MRFs (>50), however, aggregated capacity does
- not meet feedstock demand
Kenya Relatively low collection rate (60%') driven by fragmented channels ‘ High contamination given no separation at source and improper waste
E (small-scale enterprises and informal sector) resulting in inadequate disposal (i.e., waste primarily disposed in open dumpsites)
feedstock available for downstream players No active MRFs operating in the country
Nigeria . Relatively low collection rate (60%') driven by fragmented channels ‘ High contamination given no separation at source and improper waste
(small-scale enterprises and informal sector) resulting in inadequate disposal (i.e., waste primarily disposed in open dumpsites)
I I feedstock available for downstream players Presence of operating MRFs (>10), however, aggregated capacity does not
meet feedstock demand
Ghana High collection rate (80% for MSW') in cities providing high feedstock . High contamination given no separation at source and improper waste

——

NN LA
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levels for recycling. However, plastics waste collection rate is lower
(<50%)

disposal (i.e., waste primarily disposed in open dumpsites)

Some active MRFs (<5) operating in the country, however, aggregated
capacity does not meet feedstock demand

1. Projected (2025) MSW (Municipal Solid Waste) collection rate used to assess collection maturity

Source: Africa Waste Management Outlook Report (2018), Plastic Waste Management In Africa — An Overview (2023), Expert interviews, Press search
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A2. Global demand outlook for PE flakes

Plastics waste is a global issue that needs to be tackled

and creates opportunity for circularity
Plastics waste, MTA, 2018

v - AT @(

493 451 8.9

w Plastics consumption

@ Waste volume

@ Recycled volume

4 ] 22

~ 146.5 103.9 17.2

@ i 6 A T RS

428 371 37 70.8 61.0 4.7

X & hwATTgeR

132 123 05 265 227 12
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A2. Global demand outlook for PE flakes

Four trends are creating opportunities within
circular plastics globally

Ty
il

~
~/ N
—

O

5

o O

Regulatory pressure
increasing, fostering
stronger recycling
economics

Europe targets 63% of
packaging waste recycled by
2022 (and PET bottles to
contain 30% recycled plastics
by 2030)

However, some anti-pressure
from China, banning 24 types
of scrap in March 2019 not
meeting contamination
standards, reducing export
opportunities for household
recycling

NN LA
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New technologies emerging,
unlocking new opportunities

Materials with greater
recycling opportunities:
Development of a
polyethylene-only pouch with
similar performance to replace
multi-material solutions

Improved sorting technology:
Development of state-of-the-
art near infrared spectroscopy
to allow for sorting of plastics
flakes as small as 2 mm to
achieve higher purity after-use
streams

Increasing awareness
among consumers,
pressuring brand owners

~70% of western consumers
claim environmental concern
(even more so in emerging
economies)

~59% consumers willing to pay
premium of 2.5% or more for
products embedded with
sustainable packaging
solutions

Source: European Commission, IHS, Ellen MacArthur Foundation, Proprietary knowledge

New business models
appearing, pushing a re-
useables/-cyclables market

Innovative start-ups are
offering reuseable packaging
for on-the-go takeaway food

Established consumer goods
companies, e.g., a company
aiming to use recycled
plastics in all shoes by 2020,
are laying the foundation for a
recyclables market




A2. Global demand outlook for PE flakes

These trends could increase plastics recycling rates across
developed and emerging economies, with two drivers as potential
inhibitors

Trend of driver: /|\ Accelerating <—> No change |, Decelerating [J] High negative Neutral High positive Potential inhibitor
Developed markets Emerging markets
Drivers Effect Trend Rationale Effect Trend Rationale
Regulation N Countries implementing recycling targets, e.g., N Policy makers beginning to push for regulation
Europe wanting to achieve a 65% recycling rate by supporting plastics recycling

2030, and restricting/banning landfill option

- Plastics /]\ Global polymer demand expected to grow at CAGR /]\ Same as developed markets
E demand of ~4%, primarily driven by developing Asian
° economies with increasing demand
T
o . . - .
+ Brand owners /]\ Consumers are becoming aware of negative /]\ Consumers beginning to care about environmental
3 environmental impacts, pressuring brand owners to impact
S use circular solutions, e.g., recycled plastics
£
c Technology N Imprqved sorting and reqycling techrjologies <~ Problem mainly with waste collection
2 allowing for better recycling economics
Q
g_ Low oil price ’p Low oil price can have a significant effect on the 9 Same as developed markets
£ U attractiveness of recycled alternatives vis-a-vis °
= virgin plastics

Import barriers ’I) China’s ban on imports of plastics waste below 99.5% ’I) Some emerging countries (Thailand, Vietnam,

c purity, clogging global recycling market c Indonesia, Malaysia) experiencing influx of plastics

waste due to China’s ban

Overall strong drivers underlying growth, however total value potentially curbed by low oil price going forward

1. Includes China
NN LA

T Manufacturing Africa Source: Expert interview and analyst reports
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A2. Global demand outlook for PE flakes

While demand for recycled plastics is growing, down-cycled
recycled plastics have an over-supply globally

Global supply and demand balance, MT

Demand [l Supply (x> Demand/supply balance, %

Down-
cycled
recycled
plastics!

2]

o

26

Same-
cycled
recycled
plastics?

&3

~200%

31

1 1

- ]
|

~200%

66

30

slm
7l Manufacturing Africa

ppppppppppppppppppp

2020 25

1. Recycling plastics into products of lower quality or functionality than the original material
2. Recycling plastics into products of similar quality and functionality as the original material

Source: Proprietary model, Expert interviews

2030

Insights q@

’

The demand and
supply for recycled
plastics have been
growing and are
expected to keep
growing in the future

For same-cycled
recycled plastics,
demand is expected to
stay higher than the

supply
For down-cycled
recycled plastics,

forecasts indicate that
these will continue to

be in over-supply




A2. Global demand outlook for PE flakes

Key definitions for recycling outputs

Type of recycling

Down-cycled recycled
plastics

Same-cycled
recycled plastics

Type of recyclate

Flakes

Pellets

Definition Recycling plastics into Recycling plastics into Small, flat, irregular pieces of Small, rounded, homogenous
— products of lower quality or products of similar quality plastics typically resulting granules or tablets made
= functionality than the original  and functionality as the from the shredding or from resins or resin mixtures

e material original material grinding of rigid plastics items  with additives

Production Mostly mechanical recycling Mostly advanced recycling Sorting, washing, shredding, Further processing plastics

process — harder to decontaminate (e.g. chemical recycling) and sometimes melting and flakes through extrusion,

recrystallisation of plastics where the material is

waste homogeneously melted and
shaped under pressure into
uniform granules

Application Cannot be used for same Can be used for same Used in manufacture of Used as standard raw

&3

NN LA
1IN
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application as virgin plastics
— will be used for items that
can utilise lower quality inputs
(e.g., shampoo bottles
recycled to plastics crates)

Source: Expert insights

application as virgin plastics
(e.g., shampoo bottles
recycled into the same kind of
shampoo bottle)

lower-quality items, e.g,,
textiles, can be pelletised first
to use in other manufacturing
applications

materials in plastics
manufacturing, suitable for
various moulding operations,
and can replace virgin
materials in some
applications (if same-cycled)



A2. Global demand outlook for PE flakes

Landed cost of down-cycled recycled plastics from Senegal seems
to be higher than the price which European recyclers typically offer

_____

Range of cost and price of PE recyclates', USD/tonne Insights

79 1,324 Because of over-supply of down-cycled recycled plastics, cost
competitiveness is considered key to enter markets such as
Europe with down-cycled product — however, landed cost of
down-cycled recycled plastics from Senegal is estimated to be
9-13% higher than locally recycled options

* The selling price globally, in Senegal, and in Europe are
roughly aligned

e Exporting recycled plastics to Europe involves additional
shipping costs and import tariffs (e.g.,, a 6.5% tariff on
ethylene polymers)

Selling price  Shipping EU tariff Landed cost Global In odd.ition, Europe already hgs. ~850 plastics recyclers with a
in Senegal® cost?2 in Europe recyclate combmet.i capacity of 12.5 million tonnes annually that can
priced meet regional demand, reducing the need for imported recycled
plastics

“It's just infeasible to export from West Africa to Europe, South America “There are many local recyclers in developed markets where
and Asia. They would not be competitive on price or economies of scale demand for recycled plastics is high. It will be challenging for
— West Africa is only recycling very little.” a recycler from Senegal to penetrate those markets.”

Plastics expert Plastics expert

1. Data for PE flakes and pellets

2. Shipping cost calculated based on average cost of shipping a 20-foot container (~25,000 tonnes) from Lagos to Rotterdam (USD 1,400),
and adjusting for nautical distance from Dakar to Rotterdam

3. Lower end of price range assumed to be lower quality (i.e,, flakes), higher end of range assumed to be higher quality (i.e, pellets)

4. Comparison excludes cost of transport from port to manufacturers which would be considered the same for recyclates or virgin plastics

N LA
2 IS quuchturing Africa Source: Expert interviews, Chemanalyst, Expert interviews, ECOWAS, European Commission Taxation and Customs Union (this does not constitute legal or tax advice), European Parliament
uKkaid https://www.europarl.europa.eu/topics/en/article/20181212ST021610/ plastics-waste-and-recycling-in-the-eu-facts-and-

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ figures#:~text=The%20total%20plastics%20waste%20produced,and%20recycled%20in%20the%20EU, www.seafreightcalculator.com



https://www.europarl.europa.eu/topics/en/article/20181212STO21610/plastics-waste-and-recycling-in-the-eu-facts-and-figures
https://www.europarl.europa.eu/topics/en/article/20181212STO21610/plastics-waste-and-recycling-in-the-eu-facts-and-figures
http://www.seafreightcalculator.com/

A2. Global demand outlook for PE flakes

In West Africa, reports indicate there is demand for recycled
plastics, and this demand is likely to increase

NON-EXHAUSTIVE

Demand is indicated for recycled
plastics in West Africa

Positive trends across regulation, brand commitment, and technology are
expected to increase demand for recycled plastics

Recent insights indicate that demand for recycled
plastics in West Africa is unmet

* Senegal: 8,000 tonnes of plastics recycled a year vs.

actual demand for recycled plastics of 15,000
tonnes a year (Glz, 2021)

* Nigeria: “The demand for recycled plastics in
Nigeria has clearly exceeded the supply”, Business
Finland, 2022

* Africawide: ~4% expected CAGR in Africa’s plastics
recycling market from 2020 (9.95 mn tonnes) to
2030 (15.36 mn tonnes)

“Demand for recycled plastics in West Africa is
high and likely to grow faster than supply.”
Plastics expert

Trend

Description

Regulation

Extended Producer Responsibility (EPR)' implementation with mandatory EPR in South
Africa and EPR schemes being developed in Kenya, Namibia, Ghana, Nigeria, Ethiopia

Recycled content regulation with South Africa requiring 50% recycled content in plastic
bags since 2023, to be increased to 100% by 2027

Single-use plastics bans implemented in 30+ African countries

Brand
owners

MNCs and domestic companies are committing to using recycled plastics in packaging,
e.g. in Kenya a partnership between Mr. Green and Unilever to achieve 25% recycled
plastics in Unilever packaging by 2025, in South Africa Member companies of South Africa
Plastic pact pledged to recycle 70% of packaging materials by 2025

MNCs setting up PROs? to drive packaging waste recycling (e.g., Coca-Cola forming FBRA
in Nigeria)

Technology

Waste collection: Digital solutions to facilitate waste collecting and capture waste
management data in South Africa

Sorting technology: Increasing use of automated sorting machines for better efficiency
and reduced contamination

Treatment technology: Emerging application of recycled/down-cycled plastics (e.g.,
Gjenge Makers developing technology to make lightweight and low-cost bricks from
recycled plastics in Kenyc%

1. EPR regulations place the primary responsibility on producers to be accountable/ manage the entire life cycle of their products and packaging
2. Producer responsibility organisation - PROs assume legal obligation to implement EPR by providing monetary subsidies to waste management organisations

NN LA

T4l Manufacturing Africa Source: Press search, Expert interviews, Sector Brief Senegal: Solid Waste Management and Recycling (G1Z), Business Finland, Africa Business
ukaid Development Association “Recycled Plastic, the future of Africa’s plastics Market”, WACA Plastics eBook (the World Bank)
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A3. Recycled PE end-use products overview

There is higher demand for PE plastics
than PP or PET in Senegal

NON-EXHAUSTIVE

Plastics imports into Senegal 2013-184),tonnes per annum

24,602

A

PE' PP2 PET?

HS code 3901: Polymers of ethylene, in primary forms

HS code 390210: Polymers of propylene or of other olefins, in primary forms polypropylene

HS code 390760: Poly "ethylene terephthalate”, in primary forms

Average based on latest available import data for all three kinds of plastics (PE data available till
2022 (excluding 2021), PP data till 2022, and PET data till 2018)

NN

&IZ
T4l Manufacturing Africa Source: UN Comtrade data
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Comments

There is higher demand for virgin PE
plastics than PP or PET in Senegal.
Over a five-year period, Senegal on
average imported 84% more PE than
PP and 322% more PE than PET

For data available, growth in PE
imports has been higher than growth
in PP imports (PE imports went up 39%
from 2018-22, while PP imports
decreased 8% in the same period)

Note: While demand for PE is higher
than for PP and PET, experts indicate
that demand for recycled PET is higher
than for recycled PE and PP




A3. Recycled PE end-use products overview

The main end-use for recycled HPDE is
construction products and for recycled LPDE is
packing products

l Packaging M Construction [l Agriculture [l Other

Preliminary split by end-use for PE recycled plastics, based on Europe data, % Insights Q

Average recycled Average recycled Information available on

content, % content, %

Packaging
(buckets, pellets
and detergent

Heavy duty
sacks

bottles)

Film and foil
(non-food)

Construction
pipes or sheet

I Construction

film
I Other
n I Agricultural film
Recycled Recycled
HDPE (rigid) LDPE (flexibles)
NN LA
T4l Manufacturing Africa Source: Proprietary plastics waste stream model
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recycled plastics end usage is
based on Europe based data

The construction industry
represents the primary end-
user of recycled HDPE,
accounting for 56% of usage.
This material is primarily used to
manufacture products that do
not have stringent quality
requirements or need to
withstand high-pressure

Packaging is the predominant
end-use for recycled LDPE,
representing 82% of its usage.
This material is primarily used to
produce items intended for
non-food grade applications
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Bl. Value chain analysis

Plastics consumption in Senegal is projected to
grow 4x between now and 2060

Projected plastics consumption in Senegal 1980-2060', million tonnes annually Key insights q@

While slower than overall Sub-
Saharan Africa’s plastics
consumption growth of 6x from
2024 to 2060, Senegal’s plastics
consumption is projected to
increase by 4xin that period,
which could create a market for
recycling companies, especially
if supported by regulation and
consumers’ environmental
concern

0.90
0.85
0.80
0.75
0.70
0.65
0.60
0.55
0.50
0.45
0.40
0.35
0.30
0.25
0.20

0.15

0.10
0.05

This growth is mainly driven by
real GDP per capita growth

0
1980 90 2000 10 20 24i 30 40 50 2060

1. Initial projection based on GDP per capita and population growth (not including structural or regulatory changes) to be further triangulated
NN LA

7Y Manufacturing Africa Source: OECD, World Population Review, IMF, World Bank
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Bl. Value chain analysis

In Senegal, upstream activities are mostly informal and
fragmented, while formalisation is more common in the midstream
and downstream segments

Typically formal actors |I| Typically informal actors — Flow of plastics waste [ recyclates D Major actor /[ activity (i.e., primary contributor) by step of value chain across African markets

chain
Key Generation of solid waste Collection of (dirty) solid waste Separating waste into pre-determined groups (e.g., by Recycling of sorted waste to  Use of recycled plastics by
qctivity across 4 areas — Households  from waste generators plastics type, colour) recover polymers domestic / foreign converters (i.e,
are the largest generators manufacturers) as raw material
and actors | ¥ L 4
ol SONAGED collects waste % Landfills — majority O Aggregators - ) Mechanical
@ Households urban waste — Private ) of waste disposed at Ef\] typically small- =] Recyclers — Sng-cygled proglucts
producing post- companies are also Mbeqbeyss. Other scale enterprises Most recyclers have % requires high quality
consumer wqgte outsourced in some N Iorjdfllls mcludg Thete are bW N vertically recycled plastics
(largely organic areas Thies, Saint Louise + . integrated into ,T
waste) and Touba [F] ypes: collection and
- Aggregators who crardfiaa ,?
ﬁ Rurctll houiﬁh:’ld [F] O Dumpsite sorting by also recycle = Down-cycled durable
waste is either U@ pickers - Aggregators who Advanced consumer and
burned or buried only focus on recycling Ny commercial products
. - Waste pickers i
=16 Commercial entities Informal waste pickers P consolidating (chemical and @ Q Recycled plqstlcs'cre used
) A organise themselves th 1) is still to make low quality
nll* including hotels, form groups (e.g. Bokk into aroups and sell waste (mostly ermal) is still in ducts like buckat
restaurants and Diom) and pick waste sortegd plgstics informal and the nascent phase RICTUCISIIKEIDUC S [F]
offices from householders using waste | fragmented) [F] in Senegal
< Industrial carts and sacks. Some
A::m n :s r_': sl ; pickers only take what is ¢ f *
producing large valuable, e.g, plastic - - Deriving fuel from plastics
yolumgs of post- bottles @ MR!’§ - SONAGED plans Fo build material recovery lﬁé_[l is uncommon in Senegal
industrial waste —> facilities where waste will be separated by type —>
materials ,T ,T and colour and sold to recyclers ,T ,T ,T
E. Enablers to plastics waste recycling including government and regulatory bodies, development partners, e.g,, PROMOGED and NGOs, e.g., WACA Program
,T
Key Urban households are the largest waste generators
insights Waste collection is mainly done by informal players; however, urban waste collection is managed by SONAGED in partnership with formal private businesses
Downstream activities, e.g., recycling are more formal
1. Waste from urban households is higher than waste from rural households
NN LA
T4l Manufacturing Africa Source: Africa Waste Management Outlook Report (2018), Plastic Waste Management In Africa — An Overview (2023), Expert interviews, Press search
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Bl. Value chain analysis

Sorting and aggregating: Recyclers obtain over
90%! of their plastics waste from landfills, with the
remainder sourced from industrial partners

Landfill Waste

Over 90% of collected waste in Senegal is disposed of in
just four landfills, with 80% of it ending up in the
Mbeubeuss landfill located in Dakar. Other landfills
include Saint Louise, Thies, and Tauba

Mbeubeuss Landfill

The Senegalese government launched projects to
establish sanitary landfills in Saint Louis and Thies.
However, these initiatives remain incomplete due to a
lack of resources

Type Open dump
v .
Industrial Waste Location Dakar
Year established 1968

Manufacturers produce various types of waste specific
to their operations, in addition to ordinary industrial
waste (OIW) such as plastics, paper, and cardboard. Size
This waste is either reused internally, transported to
dedicated facilities, or sent to a landfill

280 acres

Source of 92.5% - Households
disposed waste? 5y - Market waste

o/ _ . -
1. Expertinsight 2.5% - Commercial entities
2. Data from industry report: Potential for Chinese Investment in Senegal Waste Management

NN LA

iy Manufacturing Africa Source: Potential for Chinese Investment in Senegal Waste Management, Press search, Expert Interview
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“Recyclers get their waste mainly
from 4 landfills.. Mbeubeuss is
the key location to access
plastics waste for recycling.”
Senegalese plastics recycling
expert

“Some industries sometimes
burn their waste at night to
avoid waste disposal costs.”
Senegalese plastics recycling
expert




Bl. Value chain analysis

In Senegal, vertical integration is common, with recyclers
expanding into upstream activities such as collecting and sorting

Number of players

NON-EXHAUSTIVE

Downstream

Generation m Commercialisation

Point Household waste - Individual - Formal Aggregators are mostly informal No player identified yet Large manufacturers that combine
. ! ggreg Y play Y g

solution Urban (~40-50%) informal waste distributors recycled plastics with virgin
player Rural (~20-30%) waste collectors Zhong Sai Plastics plastics to for packaging products

Industry waste pickers (public and )
C% (~10-20%) private) Diome

e - IPC
Imported waste? W Loc Set Sarl 5\\ AL &
(0%) ﬁ =z erowe FUMOA
B - sinpa S
Downstream Work with community-based organisations and individual collectors who |Players often expand downstream
integrqtion provide plastics waste to produce intermediate products, e.g., flakes, to produce more value-added
pellets products, e.g., homeware and
construction materials
§Greenvlost” [T IR *°
GRAVIT A @ Ecobagrecyclers 510
Upstream Collect waste plastics and re-process it to sell to other manufacturers primarily in form of fibres, flakes, or
integration pellets; often focus on 2-4 plastics types and operate at a relatively larger scale
W wzSen
S e VDI v PROPLAST

@ c-Luvel \./f INDUSTRIE CIPROVIS ReGYCIe

1. Approximate number of waste pickers in Mbeubeuss
2. Importing waste was banned in Senegal
N[ LA

T L\a Manufacturing Africa Source: Press search, ENF Plastics Recycling Business Directory, The Potential of Chinese Investment in Senegal Waste Management
UKai




Bl. Value chain analysis

There are four challenges that impact plastics waste recycling

value chain in Senegal

NON-EXHAUSTIVE Specific
to
Challenges Senegal Summary of local context in Senegal
0 Low quantity and Low waste collection, with only ~56%! of the waste being collected. Primary waste collection is
quality of feedstock done through informal activity with minimal official public waste collection

The destination of the waste is mainly open landfills, where it becomes contaminated? Waste
pickers sort and clean the plastics waste and sell it for USD 0.3-0.6/kg?

g Structurally
unfavourable unit

High processing costs due additional sorting and cleaning of contaminated plastics waste
and competition driving prices up for quality plastics waste feedstock

economics Operating losses due to potential idle time caused by inconsistent supply of required
feedstock

Insufficient Senegal has laws with detailed guidance for producers and consumers of plastics — however,

regulations and slow implementation and enforcement are slow and unclear

implementation SONAGED* was established to handle waste management, and the development of better

processes and waste disposal infrastructures, e.g., sanitary landfills

The ECOWAS free trade agreement could permit the free trade of plastics goods that comply
with the rules of origin

e Export demand
beyond West Africa

for down-cycled PE
flakes is limited

Demand for down-cycled recycled plastics is less than supply, a trend that is forecasted to
continue

Landed cost competitiveness is key to support the export of down-cycled products to markets
such as Europe

1. Triangulation from World Bank: Senegal Municipal Solid Waste Management Project (2017), Global Green Growth Insights: Project Reference Profiles- Senegal Green Secondary Cities
Wastewater, Plastic Waste and WEEE Management: Innovative Business Model (2021) and GIz- Business Scouts for Development: Senegal Sectoral Brief (2021), 2. Waste that is
mixed with harmful substances that could be dangerous to human health or the environment, 3. Expert interview, 4.National Integrated Waste Management Company

N\ LA
7l Manufacturing Africa
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Source: Interactive Country Fiches: Senegal, Africa Waste Outlook, GIZ Sector Brief: Senegal Waste Management, Press search
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C. Senegal feedstock assessment

Supply assumptions used in the Senegal feedstock assessment

Senegal consumption data

Region West Africa
Saint—Louis‘(j ~
Population 18.2 million 0.5 kg 0.05 kg
= of urban waste of urban plastics
per capita per waste per capita
Major city Dakar (3.5 million day per day
Mbeubeuss . Touba :
ot | i L skl population)
pidne & Senegal
Seuiny Major dumps Mbeubeuss, Saint
Louis, Sindhia, and R o
&) Tambacounda ThleS Gﬁj@ @é
Key waste Ban of single-use 50% 65%
2guinkhoj ) management plastics and of population of urban solid
s Kedougoui regulations  importation of living in waste is

hazardous waste

urbanised areas

unuseable due to
contamination

Major citiese Major dumpss Airports Major roads River/hydro areas

N LA Source: World Bank: Senegal Municipal Solid Waste Management Project, UN Senegal Country Brief, World Bank Database: Senegal population estimates and projections, Business
iy Manufacturing Africa Scouts for development sectoral brief, Global Green Growth Insights: Project Reference Profiles - Senegal Green Secondary Cities Wastewater, Plastic Waste and WEEE Management:
Innovative Business Model and Expert interviews




C. Senegal feedstock assessment

Currently 56% of plastics waste generated in Senegal is collected
resulting in ~90,000 tonnes per annum of PE plastics feedstock

I Available plastics .Thousand tonnes of I * I

waste feedstock waste produced per year
Senegal

Overview of plastics waste collection and recycling in Senegal,
% of total waste generated 2024

fn B <& 3 &5

Generation Collection Sorting Recycling

Plastic waste that cannot be used for
mechanical recycling, this is due to
hazardous contamination, plastics
combined with other material (e.g.,
paper and metal)

56% Ew
° 15°% % 3%
Total plastics  Uncollected Collected Non-useable Useable waste? Other plastic PE plastics®* Non-recycled Recycled
waste waste! waste waste types
generated
Unrecycled waste Recycled waste

1. Uncollected waste often in poor communities because of unaffordability of waste collection. Waste is unofficially disposed of or burnt
2. Values may not add to 100 due to rounding 3. PE composition is based on emerging market benchmarks where HDPE and LDPE are used in more consumer and household products
NN LA

ZaIhN  Manufacturing Africa Source: World Bank: Senegal Municipal Solid Waste Management Project, UN Senegal Country Brief, World Bank Database: Senegal population estimates and projections, Business

Scouts for development sectoral brief, Global Green Growth Insights: Project Reference Profiles - Senegal Green Secondary Cities Wastewater, Plastic Waste and WEEE Management:
Innovative Business Model, Ensuring sustainability in plastics use in Africa: consumption, waste generation, and projections and Expert interviews




C. Senegal feedstock assessment

Three waste management scenarios have been defined to estimate
potential volumes of available feedstock in Senegal in the future

Detail on initiatives next

Growth scenario:

Static scenario: Baseline Conservative

Growth scenario: Optimistic

Description No government intervention to Limited government intervention to Extensive government intervention
formalise waste management formalise waste management to formalise waste management
infrastructure and no societal infrastructure, through the through infrastructure investment,
behavioural change establishment sanitary of landfills partnerships, enforced local waste

without no societal behavioural management regulations, and
change effectively run public awareness
rogrammes

§ Benchmark Prog

S country for i =

£ scenario Kenya Rwand

o4 a

G

° Real GDP growth! 3.4% 3.4% 3.4%

2

5 Quality loss? 65% 25% 10%

g

D Collection rate® 56% 60% 88%

o

=

Annual useable PE

feedstockin
thousand tonnes,
in 2029

1. Real GDP growth is used a proxy for consumption growth which is assumed to drive 2. Quality loss occurs through sorting where waste is combined with sand, fine particles, and
organic waste 3. Collection rate refers to % of waste that collected from the point of waste production (e.g., households or industries) 4. Recovery rate refers to the % of useable
waste that is collected from landfills and informal dump sites

N Source: Expert interviews, Plastic Waste Management In Africa — An Overview (2023), UN Habitat: Our Approach- Smart-waste Service-Package for Smart City (2022), GIZ: Supporting
PZInS  Manufacturing Africa Sustainable Waste and Circular Economy in Rwanda (2023), GGGI: Solid Waste Management in secondary cities of Rwanda (2019), Assessing waste management services in Kigali

i 9 (2019), Ul\é—Hok;ltot project to improve municipal solid Waste management in Kenya's coastal area, National Environment Management Authority, National Solid Waste Management
Strategy (2015




C. Senegal feedstock assessment

Kenya'’s solid waste management is defined by public-private

cooperation and an evolving regulatory approach

Kenya'’s history of solid waste
management has evolved over the
past half century with private and
public sector stakeholders
cooperating to establish a waste-
management framework that is
considered one of the most forward-
looking on the continent

Key enablers:

Effective PPPs! used to effect both
regional and national drivers

Strict implementation of and
enforcement of regulation

Strong community support
facilitated through incentives

Waste management

initiatives

Strict ban of single-use plastics with
strong enforcement with high
financial penalties

Public-private partnerships across
the value chain to improve efficiency

Community-led initiatives to collect
and sort waste

Promotion of waste recycling using
tax incentives in the form of reduced
rates and larger allowances

Development of waste to energy
projects

(>} Key indicators

I
e

~0.5 kg

of urban waste per capita per day

9%
% of plastics in MSW?

30%

Recovery rates

60%

Collection rate4

25%

Quality loss®

1. Public private partnership, 2. Municipal plastics waste, 3. Recovery rate refers to the % of useable waste that is collected from landfills and informal dump sites, 4. Collection rate refers
to % of waste that collected from the point of waste production (e.g. households or industries), 5. Quality loss occurs through sorting where waste is combined with sand, fine

particles, and organic waste

NN LA

T4l Manufacturing Africa Source: Plastic Waste Management In Africa — An Overview (2023), Africa Waste Management Outlook Report (2018), UN-Habitat project to improve municipal solid Waste
ukaid management in Kenya's coastal area, National Environment Management Authority, National Solid Waste Management Strategy (2015)
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C. Senegal feedstock assessment

Rwanda’s strict regulatory enforcement and established public
participation define its waste management strategy

Waste management T,

(I—

Rwanda is considered the model Privatisation and formalisation of 0.57-1.2kg
country for its solid waste waste management activities, with .
e : . of urban waste per capita per day
management with Kigali often licences required to operate
described as the cleanest City in Strong regulatory framework aimed 3.7%
Africa and creating a circular economy for o
Umuganda programme, where waste management % of plastics in MSW!

citizens participate in mandatory Strict enforcement on policies, e.g.,

. - o o
community clean-up activities on single-use plastics ban using fines 40%
the last Saturday of each month and strict border control Recovery rate?
Umuganda — Community clean up
Key enablers creating strong sense of ownership 88%
Strong institutional, administrative and enforcement of sorting at the Collection rate?
and political will source
Incorporation of ICT in the waste 50%

Public awareness programmes and

participation Sorting at the source? resulting in

Strong regulatory framework with quality loss of only 10%
strict enforcement

management system

1. Municipal plastics waste, 2. Recovery rate refers to the % of useable waste that is collected from landfills and informal dump sites, 3.Collection rate refers to % of waste that collected
from the point of waste production (e.g, households or industries), 4. Sorting at the source dramatically improves quality and results in lower quality losses due to less
contamination, benchmark of 10% used

NN LA
T4l Manufacturing Africa Source: Plastic Waste Management In Africa — An Overview (2023), UN Habitat: Our Approach- Smart-waste Service-Package for Smart City (2022), GIZ: Supporting a Sustainable
ukaid Waste and Circular Economy in Rwanda (2023), GGGI: Solid Waste Management in secondary cities of Rwanda (2019), Assessing waste management services in Kigali (2019)
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C. Senegal feedstock assessment

The total available PE' feedstock in Senegal
projected for year 53 across scenarios ranges
between 116,000-220,000 tonnes

Estimated PE feedstock supply, tonnes per annum

240 ~220,00
220 Browth: Optimistic

200
180
160 ~140,00

140 Orowth: Conservative

120 Static: Baseline
Starting 100

pointin
2024 80
60
40
20

0
2024 2025 2026 2027 2028 2029

1. PE includes HDPE and LDPE plastics waste inputs, 2. Available plastics waste feedstock refers to plastics waste that is not
contaminated and available for picking in major dumps and landfills, 3. Year 5 is 2029

nnnnnnnnnnnnnnnnnnn

Key takeaways

The current available? PE waste
feedstock in the market is
~85,000 tonnes and is expected
to grow to between ~116,000 and
~220,00 depending on the level
of government intervention and
societal behavioural change

The increase in the size of the
feedstock market is a function of
feedstock growth driven by
increased consumption and
assumed effectiveness of
interventions
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D. Plastics waste price shifts and margin protection

Recycler margins in Senegal are estimated
to be ~6% in efficient operations

@ UsD/tonne

Industry unit economics for HDPE granules, cost and margin as %
of revenue Insights

300 -
600

Plastics recyclers in Senegal and West
Africa region processing PET and PE
pellets and flakes for sale

The industry margin for comparable
recyclers in the West Africa region
ranged from 6- 44% based on the
price and quality of feedstock
available

38-75%

Feedstock cost Other costs Margin Revenue

R 1. Processing includes labour, electricity, wear and tear etc.
S |

7l Manufacturing Africa Source: Expert interviews
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D. Plastics waste price shifts and margin protection

Fluctuations in PE feedstock supply
impact overall cost structure, with a wide
Senegal market price range of USD 300-
600/tonne

Estimated purchase price for HDPE! waste feedstock, USD/tonne

_1High 1l Low

“The price of HDPE (waste
feedstock) has increased
over the past few months
due to concerns around
crude oil, which has polymer
links and exchange rate
volatility...”

West African plastics
recycling expert

300

Market cost

- 1. High density polyethylene
S |

T Manufacturing Africa Source: Expert interviews, Press search
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Key takeaways

The market cost of PE ranges from USD
300-600 based on the quality of the
waste

Feedstock accounts for ~75% of the
total cost of PE recyclate making it a
key driver to margins and sensitivity




D. Plastics waste price shifts and margin protection

The market selling price for PE flakes is
estimated at a 10% discount to the price
for pellets

Estimated Senegal market price for recycled PE' flakes and pellets,
USD/tonne Key takeaways

L_iHigh [l Low . :
The market price for PE flakes is USD
800-900/tonne for PE flakes and USD

900-1,210/tonne for PE pellets

PE Pellets PE Flakes

- 1. PE is polyethylene generally found in the form of HDPE, LLDPE and LDPE
S |

T Manufacturing Africa Source: Expert interviews, Press search
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D. Plastics waste price shifts and margin protection

Recycling companies could pursue various approaches to address
the impact from potential cost and recyclate price fluctuations

Case study detailed next

NOT EXHAUSTIVE L Margin driver —
0 c
% o
o - -
3] g o %
Margin protection 3 3 2 83
option Detail £ &9 &9 Applicability to the recyclers
i. Implement incentive Create an incentive scheme to motivate formal Implement a scheme to secure feedstock
schemes with formal aggregators to collect plastic waste, e.g., using using financial incentives to create strong
aggregators retainers, tiered pricing based on quantity, @ relationships and lock in formalised
upfront or down payments aggregators
ii. Establish a Build or rent a warehouse to collect more @ @ Establish a warehouse to stockpile and
warehouse to secure feedstock to address supply inconsistency to secure feedstock to buffer against supply
feedstock supply address the risk of operational downtime and shortages and price fluctuations
realise operational economies of scale
iii. Contract with Secure offtake agreements with plastics @ Identify key local industries (e.g,,
companies to buy manufacturing industries, enabling a more agriculture, plastics manufacturers) and
recyclates consistent customer base for plastics recyclates negotiate offtake agreements
and products
iv. Secure plastics Secure plastics credits from applicable MNCs in @ Collaborate with MNCs in West Africa and
credits the region to potentially improve profitability create plastics credits using either
and enable financial viability of recycling corporate partnerships or plastics credit
operations platforms
NN LA
7Y Manufacturing Africa Source: Expert interviews, Press search
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D. Plastics waste price shifts and margin protection

i. Today, most waste pickers are paid upon
delivering plastics waste; however, there could
be potential to offer incentives to more formal
groups of waste pickers

NON-EXHAUSTIVE

Type of
incentive Description Pros Cons
Pay before Payment is done Financial security for waste Waste pickers might not deliver
delivery partially before pickers the required quantity and quality of
delivery. This could be in . . . . plastics waste
the form of down— Waste pickers are incentivised
o . to collect more Providing advance payments can
o) payment or retainers to .
O X strain the cash flow of recyclers
= waste pickers Creates trust between waste
pickers and recyclers
Provide Waste pickers receive Health security for waste Integrating informal waste pickers
insurance insurance benefits such pickers in the case of healthcare into formal insurance systems
benefits as healthcare and plans might be challenging

@

NN LA
1IN
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pension plans. This
provides them with
access to healthcare
services and a quality
retirement

Manufacturing Africa

Reduced vulnerability to
economic shocks after retiring
from waste picking

Waste pickers develop loyalty to
the recycler offering insurance
benefits

Source: Expert interviews, Press search

Health insurance premiums might
be high due to the unsanitary
working conditions faced by waste
pickers. These high premiums
could impose a financial burden
on both recyclers and the waste
pickers

Key insights

Recycling companies compensate
waste pickers upon delivery of plastics
waste. The price is set by the recyclers,
making waste pickers price takers. This
discourages the use of incentives by
recyclers

“Waste pickers are paid per kg for
their plastics waste. Giving
incentives is too risky.” Recycled
plastics expert

However, incentives could be
particularly effective for more formal
groups of waste pickers who manage
larger volumes and operate from
established business locations




D. Plastics waste price shifts and margin protection

iv. Plastics credits have been used as a potential
approach to address unfavourable
unit economics L

Unit economics of small-scale sophisticated

recycler in Ghana considering plastics credits, % Operational details Considerations
Capacity 300-350 tonnes/mo. Plastics credits could be used
Leads to a 21% for PET and 50 as d lever to support recyclers
net margin tonnes/mo. for PP & PE in improving unit economics

and becoming profitable

Products Baled PET for export Plastics credits could serve as a
(primarily to profitability lever in the

40%
| -11% Malaysia); PP and PE absence of traditional levers
3] % flakes
140%
100% Application  Receives plastics
80% credits of USD
100/tonne from F&B
MNC

Costof  Other Net  Revenue Credits Revenue ) o
goods operating margin  without with Outcome Results in a positive
sold expenses? without credits credits net margin of 21%

credits

1. Represents 29% (difference between the credit and the negative margin) divided by the new revenue with credits (140%)
N LA 2. Others incl. electricity (16%), labour (13%), and repairs (2%)
7Y Manufacturing Africa Source: Expert interviews

eeeeeeeeeeeeeeeeeee



D. Plastics waste price shifts and margin protection

iv. There are examples of plastics credit initiatives by MNCs across
key African markets

NON-EXHAUSTIVE

Detail follows

Scale-up industry-participation in Producer

Countries MNCs to offer plastic credits to upstream players Responsibility Organisations (PROs)
NG  south Africa Coca-Colahave invested USD 160,000 to support PETCO's Coca-Colaset up PETCO in 2004 to promote and regulate the
>‘ network of 100+ buy-back centres recycling of PET bottles — by 2018, 65% of all PET bottles in SA were

Several private companies have buy-back schemes paying
pickers USD 0.4/kg of PET waste collected

collected and recycled

2+

Coca-Cola pays recyclers a credit of USD 0.02- 0.04/kg of PET
waste collected to support collection

Coca-Colaset up PETCO in 2018 - recycling 7,000 tonnes of waste
inits first 2 years

Nigeria Coca-Cola’s buy-back scheme pays pickers USD Coca-Cola, Unilever, and Nigerian breweries set up the Food and
0.05/kg of PET plastic waste collected Beverages Recycling Association (FBRA) in 2018 — 31 member
Several private companies have buy-back schemes paying companies as of 2023
pickers USD 0.03-0.07/kg of PP and PE waste collected
Ghana Coca-Cola’s buy back programme in partnership with Coliba No existing PRO in place — however, associations (e.g., GRIPE) play
pays pickers USD 0.08/kg of PET waste collected intermediary PRO role
) L Nestle’s DORNA programme with other FMCG players (e.g., No existing PRO in place
. Pepsico, Unilever, Al Ahram) provides digital cash payments
to informal waste collectors to increase their capacity to
collect plastic bottles —1,200 collectors enrolled, 10,000 tonnes
of plastics retrieved with ~ USD 300,000 paid as incentives
N[ LA

7Y Manufacturing Africa
ukaid search
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Source: Expert interviews, Press




D. Plastics waste price shifts and margin protection

iv. Nestle has launched a scalable plastics credit programme in
Egypt to incentivise collections bringing 3 additional F&B partners

onh board

DORNA

How it works

Reported impact (March
2021)

A scalable and sustainable
collection scheme launched in
2019 engaging informal waste
pickers (responsible for 50-60%
of overall collection) to
increase recovery and
recycling of PET

Members of scheme
g@: ' Arab Republic of Eqypt
=2 ”“‘ 'ﬂ“ 1| Ministry of Environment
Iuest e@ «‘ Egyptian Environmental Affairs Agency
’u"ﬁ* ?23’

PEPSICO UNQ‘WW

NN LA

7l Manufacturing Africa Source: Press search, Nestle
ukaid Website
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Reverse credit system digitally
paid to collectors by waste
producers (e.g. Nestle) for each
consignment collected and sent
for recycling

Credits can then be exchanged
for cash on a monthly basis
after collecting a minimum
quantity

12,000+ tonnes of PET

recovered

1200+ informal waste
collectors participating

EGP 7.9+ mn paid as
credits to collectors
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El. Regulatory landscape

Senegal’s plastic laws provide guidance for producers and
consumers of plastics

Details

Regulation category E

Production and

use

=

Waste
management

Product
identification

Import and
export

N
AN

Taxes

)

NN LA

7l Manufacturing Africa

Ban on single-use
plastics

Ban on plastic bags

Deposit-refund
system

Extended Producer
Responsibility (EPR)

Prevention of waste
production
Waste floor price

Identification
requirements

Import ban

Export ban

Taxes on nhon-
recyclable plastics

advice)

Prohibits production, import, sale, and use of single-use plastics like beverage containers, cutlery, and straws

Separate from the single-use ban, this bans plastic bags unless used for packaging food at the point of sale; these must be
transparent and recyclable

Establishes a system where producers set up collection points and prioritise reuse and recycling of returned bottles

Makes producers accountable for the waste from their products, either individually or through collective organisations.
Programmes must demonstrate financial and technical capacity, and annual reporting to the Minister for Environment is required

Producers must reduce waste at the source and market products that can be recycled or otherwise recovered. They must also
integrate recycled plastics into new products when technically and economically viable. Consumers and end users of plastics
waste are required to take them to the collection points set up for this purpose

Sets a mandatory floor price for recycling companies to buy plastics waste

Requires plastics products to be permanently marked with the producer's name

Prohibits the import of plastics waste into Senegal

Bans export of plastics waste unless approved by the Senegal Minister of Environment and the importing country, additionally the
importing country must have adequate treatment facilities

Imposes a tax on products made from non-recyclable plastics

Source: Environmental Law Alliance Worldwide, https://elaw.org/resource/sn_plasticslaws, Press search (this does not constitute legal or tax



https://elaw.org/resource/sn_plasticlaws

El. Regulatory landscape

Research indicates implementation of plastic
laws differs across each category (1/2)

. Understanding of gggzg . @}
Regulation category E implementation =~ Rationale
Production Ban on single- Enforcement is inconsistent, as the use  “Our socio-economic
and use use plastics of water sachets is still permitted realities do not allow us
to move towards their
. - total ban.”
E Ban on plastic Enforcement has been minimal (law Legal Affairs, Ministry of
bags was established in 2020) .
Environment
Waste Deposit-refund There is no evidence of enforcement “We are seeing more

and more companies

interested in this sector
— as part of their CSR.” (not
p (

management system

Extended The law is seen as voluntary, and there EPR)
Producer are no incentives for producers to . .
o ere o P PROMOGED Official
Responsibility comply with it
(EPR)
Prevention of The law is seen as voluntary and
waste production dependent on producers’ willingness to
include recycled plastics into their
products
Waste floor price There is no evidence of enforcement
N LA
T Manufacturing Africa Source: Voice Of Africa article Law Alliance Worldwide, https://elaw.org/resource/sn_plasticslaws, Press search
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Potential impact @
onrecyclers

The current state of
implementation in waste
management does not
significantly impact
recyclers. However, full
enforcement, particularly
regarding EPR regulations,
could increase the demand
for recycled plastics by
producers



https://www.voanews.com/a/senegal-awash-in-plastic-from-popular-water-sachets-/7313460.html
https://elaw.org/resource/sn_plasticlaws

El. Regulatory landscape

Research indicates implementation of plastic
laws differs across each category (2/2)

Regulation category E il:::grsr:::;:?ig:f g%&g Rationale @}

Product Identification Enforcement is partial, with only
identification requirements formalised companies complying with
the law
Taxes Taxes on hon- There is no evidence of enforcement “The taxation measure is
PN recyclable still not yet
%] plastics implemented.”
Osaka Blue Ocean Vision
Import and Import ban The law is enforced, but with limitations  “Plastic waste
export if certain conditions are met importation is no longer
N an option in Senegal.”
AR ) S Senegalese plastics
Export ban The law is enforced, but with limitations recycling expert

if certain conditions are met

The ECOWAS free trade agreement permits the free trade of plastics goods that

comply with the rules of origin (refer to page 34 for details) — does not allow import
of plastics waste as this is considered unprocessed material

NN LA
:/ \: . . Source: Voice Of Africa article Environmental Law Alliance Worldwide, https://elaw.org/resource/sn_plasticslaws, Plastic Pollution in
4l Manufacturing Africa Coastal West Africa, ECOWAS Press search,

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ (this does not constitute legal or tax advice)

Potential impact @
onrecyclers

The current status of the
import and export ban
means that recyclers can
only obtain waste from
within Senegal

The enforcement of taxation
on non-recyclable plastics
is still pending. However, if
implemented in the future it
could increase demand for
recycled plastics to be
used in production



https://www.voanews.com/a/senegal-awash-in-plastic-from-popular-water-sachets-/7313460.html
https://elaw.org/resource/sn_plasticlaws
https://etls.ecowas.int/wp-content/uploads/2020/10/SUP-ACT-FIXING-RULES-ORIGIN-2018-ENG.pdf
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Appendix

Abbreviations

CO2eq Carbon dioxide equivalent

ECOWAS Economic Community of West African
States

EPR Extended Producer Responsibility

EU European Union

GDP Gross Domestic Product

HDPE High Density Polyethylene

Kg Kilogramme

LDPE Low Density Polyethylene

MRF Material Recovery Facility

MNC Multinational Company

MSW Municipal Solid Waste

MT Million Tonne

MTA Million Tonne per Annum

PET Polyethylene Terephthalate

&IZ
7l Manufacturing Africa
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PP Polypropylene

PRO Producer Responsibility Organisation

PROMOGED Projet de Promotion de la Gestion
intégrée et de 'Economie des Déchets
Solides au Sénégal (Promotion of
Integrated Management and
Economy of Solid Waste)

PS Polystyrene

PVC Poly Vinyl Chloride

SONAGED Société nationale de gestion intégrée
des déchets (Senegal's National
Integrated Waste Management
Company)

WAEMU West African Economic and Monetary

Union




Appendix

Key sources used for this assessment

NOT-EXHAUSTIVE

Qualitative interviews Databases

13 experts in global, Senegal, and West * Africa Business Development Association
Africa reCYCIing pIOStiCS markets e United Nations Environment

(includes market trends, operational, e Global Green Growth Insights

financial, commmercial, sourcing,

: . * Business Scouts for Development
regulation, and strategy experience)

* European Commission

* |[HS

* Ellen MacArthur Foundation

* World Bank

* Chemanalyst

* ECOWAS

e WACA Program (the World Bank)
e UN Comtrade

* Business Finland

e GlZ

N\ LA
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Appendix

Sources used for assessment (1/2)

NOT-EXHAUSTIVE

+  Africa Waste Management Outlook: https://www.unep.org/ietc/resources/publication/africa-waste-management-outlook

+  Assessing waste management services in Kigali (2019): https://www.theigc.org/sites/default/files/2019/11/Rajashekar-et-al-2019-paper.pdf

+ Business Scouts for Development, Senegal sectoral brief (2021): https://www.giz.de/en/downloads/SectorBrief_Senegal_Waste.pdf

+  Circular Economy in Africa-EU Cooperation: https://trinomics.eu/wp-content/uploads/2020/12/Country-Report-Senegal_Final_20122020_EN.pdf

+ ENF Plastics Recycling Business Directory: https://www.enfplastics.com/

+ EU Plastic Regulations: https://environment.ec.europa.eu/topics/plastics/single-use-plastics/eu-restrictions-certain-single-use-
plastics _en#:~text=The%20EU%20is%20acting%20against,of%20the%20EU%20Member%20States.

* EURIC Plastic Recycling Fact Sheet: https://euric.org/resource-hub/position-papers/euric-plastics-recycling-fact-sheet

+ GGGl Project Reference for Senegal: https://ggai.org/project/project-reference-profiles-senegalsn2-green-secondary-cities-wastewater-plastics-waste-and-weee-management-
innovative-business-model/

+ GGGl Solid Waste Management in secondary cities of Rwanda (2019): https://gggi.org/wp-content/uploads/2019/08/Solid-waste-management-in-Secondary-Cities-of-Rwanda_A-
situation-assessment-report_2019_Publication-.pdf

s GIZ Supporting a Sustainable Waste and Circular Economy in Rwanda (2023): https://www.giz.de/en/worldwide/122588.html

+  Global Waste Management Outlook: https://www.unep.org/resources/global-waste-management-outlook-2024

+ Interactive Country Fiches: Senegal: https://dicf.unepgrid.ch/senegal

+ Japan guide on waste disposal: https://www.japan-

uide.com/e/e2222. html#:~text=Garbage%20in%20Japan%20(%E3%81%94%E3%81%BF%2C%20gomi,most%20households%20and%20public%20places

e Plastic Pollution in Africa: https://www.wwf.org.za/?38342/plastics-pollution-in-africa

* Plastic Waste Management In Africa — An Overview (2023): https://www.cseindia.org/plastics-waste-management-in-africa-an-overview-11606

+ Plastic Waste Management in Africa: https://www.cseindia.org/plastics-waste-management-in-africa-an-overview-11606

+ R Geyer et al. “Production, use, and fate of all plastics ever made” (2017): https://www.science.org/doi/10.1126/sciadv.1700782

+  Sector Report Circular Economy Senegal: https://www.rvo.nl/sites/default/files/2022-10/Sector-Report-Circular-Economy-Senegal.pdf

+ Senegal's Waste Management: The Privat Sector Is Wanted: https://global-recycling.info/archives/6565

+  Senegal Works to Limit Plastics Pollution: https://www.voaafrica.com/a/senegal-works-to-limit-plastics-pollution/7310581.html

+ Senegal: Select plastics laws: https://elaw.org/resource/sn_plasticslaws

+ Sea Freight Calculator: https://www.seafreightcalculator.com/
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https://www.unep.org/ietc/resources/publication/africa-waste-management-outlook
https://www.theigc.org/sites/default/files/2019/11/Rajashekar-et-al-2019-paper.pdf
https://www.giz.de/en/downloads/SectorBrief_Senegal_Waste.pdf
https://trinomics.eu/wp-content/uploads/2020/12/Country-Report-Senegal_Final_20122020_EN.pdf
https://www.enfplastic.com/
https://environment.ec.europa.eu/topics/plastics/single-use-plastics/eu-restrictions-certain-single-use-plastics_en
https://environment.ec.europa.eu/topics/plastics/single-use-plastics/eu-restrictions-certain-single-use-plastics_en
https://euric.org/resource-hub/position-papers/euric-plastic-recycling-fact-sheet
https://gggi.org/project/project-reference-profiles-senegalsn2-green-secondary-cities-wastewater-plastic-waste-and-weee-management-innovative-business-model/
https://gggi.org/project/project-reference-profiles-senegalsn2-green-secondary-cities-wastewater-plastic-waste-and-weee-management-innovative-business-model/
https://gggi.org/wp-content/uploads/2019/08/Solid-waste-management-in-Secondary-Cities-of-Rwanda_A-situation-assessment-report_2019_Publication-.pdf
https://gggi.org/wp-content/uploads/2019/08/Solid-waste-management-in-Secondary-Cities-of-Rwanda_A-situation-assessment-report_2019_Publication-.pdf
https://www.giz.de/en/worldwide/122588.html
https://www.unep.org/resources/global-waste-management-outlook-2024
https://dicf.unepgrid.ch/senegal
https://www.japan-guide.com/e/e2222.html
https://www.japan-guide.com/e/e2222.html
https://www.wwf.org.za/?38342/plastic-pollution-in-africa
https://www.cseindia.org/plastic-waste-management-in-africa-an-overview-11606
https://www.cseindia.org/plastic-waste-management-in-africa-an-overview-11606
https://www.science.org/doi/10.1126/sciadv.1700782
https://www.rvo.nl/sites/default/files/2022-10/Sector-Report-Circular-Economy-Senegal.pdf
https://global-recycling.info/archives/6565
https://www.voaafrica.com/a/senegal-works-to-limit-plastics-pollution/7310581.html
https://elaw.org/resource/sn_plasticslaws
https://www.seafreightcalculator.com/

gpgxurces used for assessment (2/2)

+ The Economics of Plastic Use and Cleanup Priorities for West African Coastal Countries: https://www.wacaprogram.org/sites/waca/files/inline-
files/Economics%200f%20Plastic%20Use%20and%20Cleanup%20Priorities-digital-medium%20res.pdf

+  UN Habitat: Our Approach- Smart-waste Service-Package for Smart City (2022): https://unhabitat.org/programme/people-centred-smart-cities

* UN-Habitat project to improve municipal solid Waste management in Kenya’s coastal area, National Environment Management Authority, National Solid Waste Management Strategy
(2015): https://unhabitat.org/news/14-jun-2022/un-habitat-project-to-improve-municipal-solid-waste-management-in-kenyas-coastal

»  United Nations, African Waste Outlook (2018): https://www.unep.org/ietc/resources/publication/africa-waste-management-outlook

+  Waste Pickers are not Disposable: New York university Article: https://www.nyu.edu/about/news-publications/news/2024/april/waste-pickers-are-not-disposable.html

+  West Africa Circular Economy: Realizing the Potential of Plastics: https://www.wacaprogram.org/sites/waca/files/inline-files/WA%20Circular%20Economy-digital-medium%20res _0.pdf

+  West Africa Coastal Areas Management Program: Senegal plastics country brief (2021):
https://www.wacaprogram.org/sites/waca/files/knowdoc/Senegqal%20plastics %20country%20brief.pdf

+  World Bank, Data from database population estimates and projections (2024-2029): https://databank.worldbank.org/source/population-estimates-and-projections#

+  World Bank, Senegal municipal solid waste management (2017): https://documentsl.worldbank.org/curated/en/581531500995135875/ pdf/ITM00184-P161477-07-25-2017-1500995132357.pdf

+  World Bank: Waste Management article: https://blogs.worldbank.org/en/nasikiliza/you-only-see-trash-we-see-treasure-trove-why-waste-management-senegal-critical-step

NN LA

7Y Manufacturing Africa
uKaid

from the Britsh people



https://www.wacaprogram.org/sites/waca/files/inline-files/Economics%20of%20Plastic%20Use%20and%20Cleanup%20Priorities-digital-medium%20res.pdf
https://www.wacaprogram.org/sites/waca/files/inline-files/Economics%20of%20Plastic%20Use%20and%20Cleanup%20Priorities-digital-medium%20res.pdf
https://unhabitat.org/programme/people-centred-smart-cities
https://unhabitat.org/news/14-jun-2022/un-habitat-project-to-improve-municipal-solid-waste-management-in-kenyas-coastal
https://www.unep.org/ietc/resources/publication/africa-waste-management-outlook
https://www.nyu.edu/about/news-publications/news/2024/april/waste-pickers-are-not-disposable.html
https://www.wacaprogram.org/sites/waca/files/inline-files/WA%20Circular%20Economy-digital-medium%20res_0.pdf
https://www.wacaprogram.org/sites/waca/files/knowdoc/Senegal%20plastic%20country%20brief.pdf
https://databank.worldbank.org/source/population-estimates-and-projections
https://documents1.worldbank.org/curated/en/581531500995135875/pdf/ITM00184-P161477-07-25-2017-1500995132357.pdf
https://blogs.worldbank.org/en/nasikiliza/you-only-see-trash-we-see-treasure-trove-why-waste-management-senegal-critical-step

Assumptions used in feedstock sizing

Assumption Unit Value Source

Average MSW kg/capita/day 0.5 Triangulated: World Bank, GGG,
WACA, SONAGED, GlzZ

Urban MSW kg/capita/day 0.6 Triangulated: World Bank, GGG,
WACA

GDP Growth % 3.4% World Bank Database, 2019-
2024

Plastic in MSW % 13% SONAGED

Household collection rate % 56% Triangulated: World Bank, GGG,
Glz

Industrial collection rate % 20% TAARAL feasibility study on
Impact Bonds as an alternative
financing method for TAARAL
(2022)

Quality loss % 65% Triangulated: GlIZ, Netherlands
Foreign Affairs, SONAGED

% PE plastic % 75% Municipal Plastic Waste
Composition Study at transfer
Station of Bangkok and
possibility of its Energy Recovery
by Pyrolysis

NN LA

T4l Manufacturing Africa Source: Expert interviews, Research reports
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Notes

Where multiple sources of
information were identified, the
value was triangulated across
sources and validated with
experts




