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PROJECT BACKGROUND
Launched in December 2021, the “Reinforcement of Salah Al-Din governorate’s Capacities on Waste Management” project aims at
increasing the knowledge and capacities of the Governorate through peers-to-peers cooperation to support the development of the
recycling plastic waste sector to contribute to filling in the actual gap via demonstrative pilot actions and to prepare a scale-up phase to
be proposed to potential donors and/or investors.
The project, funded by the European Union and implemented by FMDV in partnership with UNDP, is part of a national program to support
the strengthening of local governance and decentralization in Iraq, seeking to improve living conditions in fragile contexts by rehabilitating
and improving housing and community infrastructure and services.
Through demonstrative pilot actions-based recycling plastic waste solutions, the project aims to promote a more sustainable, affordable,
smart, and low-carbon service provision in Salah al-Din Governorate while reducing its environmental footprint and improving the quality
of life for citizens.
This handbook is to support the “Building and strengthening capacities and knowledge of local government” component of the program by
developing knowledge materials on solutions to recycle plastic waste. The goal of the handbook is also to guide local authorities on the
most relevant and efficient solutions to be developed to reduce their carbon footprint. The handbook also aims to support local governments
in promoting recycling solutions among the population and explore ways of incentives mechanisms tested in the region, in Europe, or
worldwide.
This handbook was produced with the financial support of the
, and do not necessarily reflect the views of the

. Its contents are the sole responsibility of

and

or
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ABBREVIATIONS AND ACRONYMS
$ United State Dollars
€ Euro
CD Compact Disk

m2 Square meter
MLP Multi-Layer Plastic
MRF Material Recovery Facility

CO2 Carbon Dioxide

MWh Mega Watt Hour

EPR Extended Producer Responsibility

NGO Non-governmental Organization

FMDV Global Fund for Cities Development
GBP Great Britain Pound

PAYT Pay As You Throw
PET Polyethylene Terephthalate

HDPE High-Density Polyethylene

PP Polypropylene

LDPE Low-Density Polyethylene

PS Polystyrene

PVC Poly-Vinyl Chloride
PWM Plastic Waste Management
RIC Resin Identification Code
RPM Recycled Plastic Modified
SWM Solid Waste Management
TPD Tonnes Per Day
UNDP United Nations Development Programme
US United States
USD United States Dollars
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THE PLASTICS LIFECYCLE
First invented as a cheaper and more convenient alternative to other sustainable material in 1907, plastics is one of the
most utilized materials that use polymers as the main ingredient. Plastic is now an essential component of many
everyday items, with production exceeding 350 million tons annually over the past few years.
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EXTRACTION
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REFINEMENT
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PROCESSING
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CONSUMPTION
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DISPOSAL

Crude oil is extracted
using heavy machinery
to perform mining,
drilling, and fracking.

Oil is processed to
produce petrochemicals.
Cracking breaks down
complex molecules.

Plastic is chemically
treated and processed
using melting, molding,
and production.

Plastic is overconsumed,
with high use in singleuse applications such as
utensils and dishware.

Plastic is disposed of in
landfills and often in the
ocean in haphazard
manners.

Soil is damaged, making
it more susceptible to
natural disasters.

Toxic chemicals are
released into the air,
causing air pollution.

Toxic chemical released,
and microplastics leak
into waterways.

Transportation emission
and microplastics leak
into waterways.

Landfill overuse, toxic
substances leak, human
and aqua life threat.
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T YPES OF PLASTIC MATERIAL
Plastic material is defined by the type of polymer used, with six main types produced and used globally.
To facilitate the understanding of recyclability, the Resin Identification Code (RIC), ranging from 1 to 7, is used to
facilitate the sorting and recycling process and keep users aware of the type of plastic they are consuming.

POLYETHYLENE
TEREPHTHALATE (PET)
Beverage bottles, grocery bags,
carpets, furniture, recycle bins,
oven-able films, base cups,
polyester fibers (fleece).

HIGH-DENSITY
POLYETHYLENE (HDPE)
Car stops, playground equipment,
pallets, thin products such as
bottles, grocery bags, milk jugs,
recycling bins, cereal bags.

POLYVINYL Chloride
(PVC)
Pipes, hoses, fences, cable
insulation, window frames,
flooring, non-beverage bottles,
children's toys, shower curtains.

LOW-DENSITY
POLYETHYLENE (LDPE)
Thin products such as plastic bags,
containers, dispenser bottles,
tubing, molded lab equipment,
beverage bottles, food jars.

POLYPROPYLENE
(PP)
Auto parts, straws, medical bottles,
Tupperware and food containers,
disposable cups, disposable
buckets, bottle caps.

OTHER
PLASTICS (O)
Large reusable water
bottles, laminates,
nylon, CDs, headlight
lenses, safety shields,
helmets, shoe soles,
thermoset plastics,
storage containers, baby
bottles, etc.

POLYSTYRENE
(PS)
Desk accessories, CD covers,
cafeteria trays, insulation boards,
disposable utensils, toys, glasses,
foams, coffee cup lids.
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RESIN
CLASS

POLYMER

PROPERTIES

COMMENTS

Polyethylene
terephthalate

PET

Clarity, Toughness, Moisture resistance, Heat
resistance, Sinks in water

For single-use, using it more may become harmful.
Requires proper cleaning, using harmful chemicals

High-density
polyethylene

HDPE

Toughness, Moisture resistance, Easy
processing, Floats in water

Most commonly recycled
Relatively simple and cost-effective

Polyvinyl chloride

PVC

Clarity, Bending, Strength, Toughness,
Versatility, Grease resistance, Sinks in water

Includes toxins that could leach throughout its entire life
cycle.

Low-density
polyethylene

LDPE

Easy processing, Heat & Moisture resistance,
Grease resistance, Versatility, Floats in water

More reusable than recyclable
Considered less toxic than other plastics

Polypropylene

PP

Strength, Toughness, Heat & Moisture
resistance, Grease resistance, Floats in water

Safe for reuse

Polystyrene

PS

Versatility, Insulation, Clarity, Ease of formation,
Sinks in water

Can be harmful, leaching styrene
Recycling is not widely available

Other Plastics

O

Nothing specific

Not for reuse
Avoid especially for children
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THE WASTE STREAM
The global plastic market reached $600 billion in 2021, serving different applications, with packaging being the largest
source of plastic waste, followed by construction and consumer goods. The packaging end-use segment itself dominates
a share of more than 36%.
Single-use Plastics are products and items used once for the
same purpose before being disposed of. The most prominent
form of single-use plastic is the packaging industry, which
involves straws, single-use cups, dishes, cutlery, bottles,
food packaging, and grocery bags.

GLOBAL PLASTIC MARKET IN 2021

This makes the most significant share in overall plastic
consumption, usually withdrawn into landfills and aquatic
zones.
Mostly coming from household waste, these contribute to
what is called the plastic waste monster, perfectly illustrated
by the international NGO Surfrider Foundation.

CONSUMER GOODS

PACKAGING
ELECTRICAL & ELECTRONICS
UTILITY

MEDICAL

AGRICULTURE

FURNITURE

AUTOMOTIVE
CONSTRUCTION
OTHERS
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MATERIAL RECOVERY
Traditionally, it was the 3 Rs: Reduce, Reuse, and Recycle. We now know this is not enough and is way more than this.
Integrated waste management starts with avoiding plastics to end with recycling, but with giving more attention to
upcycling, the process of repurposing plastics to create something of higher quality or value.
At the end of the cycle, recycling aims at recovering the potential of used plastics to produce new material that would have a less negative
impact on the environment. The recyclability, recycling process, and feasibility vary by material type and should be dealt with on a caseby-case basis.
RESIN
CLASS

POLYMER

RECYCLED PRODUCTS

RECYCLING APPROACH

Polyethylene
terephthalate

Fibers, Beverage bottles

Most curbside recycling

Switch to reusable beverage containers
Switch to reusable alternatives to plastic packaging

High-density
polyethylene

Recycle bins, Agricultural
pipes, Pallets, Plastic
crates

Most curbside recycling

Avoid as much as possible
Switch from disposable produce bags to reusable
alternatives

Polyvinyl chloride

Pipes, Packaging

Long life, leading to fewer
volumes for recycling

Switch from plastic wrap to reusable beeswax wrap
Switch from plastic toys to wool stuffed animals
Switch from PVC hose to drinking water safe hose

Low-density
polyethylene

Plastic bags, Bottles,
Tubing

Remarkable store recycling
(usually not through curbside
recycling)

Replace plastic grocery bags with fabric alternatives
Replace plastic sandwich bags with platinum
silicone alternatives (heat safe)

Polypropylene

Trash bins, Auto parts,
Industrial fibers, Pots,
Trays, Pallets, Tubs, Crates

Most curbside recycling

Switch to reusable straws instead of plastic straws
Switch to reusable plastic bottles

Polystyrene

Pots, Tubs, Trays

Large volume & low weight
make it less feasible, so it is
incinerated instead

Other Plastics

Car parts, Pallets, Storage
racks

Not typically recycled

1

TIPS TO REDUCE AND AVOID

Switch to reusable coffee cups
Switch to reusable picnic cutlery
Switch to stainless steel takeaway containers
Switch to platinum silicone or stainless steel for
food storage
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THE CIRCULAR ECONOMY APPROACH

1 CONSUMPTION

2

Plastic is consumed in the form of
single-use and multi-use products

Plastic waste is disposed of at
centralized and decentralized bins

8

DISPOSAL

PRODUCTION

PROCESSING

Collected waste is cleaned
shredded to become raw material

COLLECTION

Waste is collected from collection
bins and delivered to tipping floor

4

Recycled plastic is used as raw
material to produce new products.

7

3

SORTING

Waste is put on special conveyor belts, where
sorting happens manually or automatically.

6

TRANSPORT

Baled products are transported to
the processing plant using trucks

5

BALING

Plastic is put in balers and baled
ready for transport
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EFFECTIVE PLASTIC
TRANSFORMATION
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SEPARATION AT SOURCE
Waste segregation and separation at source are very effective regarding material recovery. In separation mode, this could
be done as single-stream or multi-stream; in separation location, this could be done in-house or outside. This reduces
the time at material recovery facilities and increases the efficiency of its operation.

SEPARATION BY STREAM
SINGLE STREAM

MULTI-STREAM

Single-stream recycling is sorting waste by recyclability and collecting
all recyclable materials in one collection bin, regardless of their type
or color.

Multi-stream recycling involves separating recyclables by type, often
leading to 3 main categories: paper, plastic, and metals. Bins are
either marked by symbols or colors.

• Easier for the user and less hassle
• Suitable for introducing recycling
• Lower bins and collection costs
• Leads to an increased collection rate

• Lower technical and financial costs
• Less cross-contamination
• Higher sorting efficiency
• Higher profits for recovery facilities

• Often includes nonrecyclables
• Requires additional labor
• Higher processing costs
• Reduces sorting efficiency

• An additional burden to users
• More bins and collection costs
• Less public participation
• Requires additional bins space
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SEPARATION POINTS
DOOR-TO-DOOR

CURBSIDE

COMMUNAL

Sorted waste is collected by waste collectors
from the households at the door.

Sorted waste is deposited into collection bins
distributed next to buildings and houses.

Centralized recycling bins are located in
neighborhoods and communities.

BRING POINTS

CIVIC AMENITY

REFUND POINTS

Dedicated bring points allocated for specific
recyclables, where users deposit waste.

Recycling centers and facilities are run and
managed by local communities.

Deposit units and machines where
recyclables are deposited for a reward.
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COLLECTION & TRANSPORTATION
The collection and transportation of recyclables is the first component of an integrated waste management approach.
Specialized collection trucks equipped with compactors are best used to transport waste from bins and collection points
to material recovery facilities.

COMPACTOR TRUCKS

ROUTE OPTIMIZATION

SMART BINS

Compactor trucks allow for the reduction of
waste volume and thus increase trip length.

Optimizing collection routes reduces fuel
costs and expedites the collection process.

Smart bins use sensors to detect bin fill
levels and optimize routes accordingly.
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RECOVERY & TRANSFORMATION
Once recyclables are delivered to the tipping floor of the material recovery facility, they undergo a process of sorting,
recovering, and transforming to create value-added products from recyclable waste. The process can be automated but
is usually done manually with specific machines and equipment.

CONVEYOR BELT

SORTING MACHINE

VIBRATING SCREEN

Conveyor belts move plastic waste and
have workers sort it by type.

Automatic sorting machines can sort
plastics by type and by color.

Vibrating screens are used to sort waste by
size and weight.
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BALER

SHREDDER

GRANULATOR

Balers compress waste in cubic form for
more accessible transportation.

Plastic is shredded to prepare it for further
processing and reducing volume.

Granulators are similar to shredders while
creating more solid granules.
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EXTRUDER

PELLETIZER

MOLDER

Using resistance heating, plastic could be
extruded in preparation for processing.

Pellets are the most practical form of raw
material made out of recycled plastics.

Depending on the desired product, flakes
and pellets are processed and molded.
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TRANSFORMATION SOLUTIONS
Over the years, plastic has been recycled to produce several products, such as carpets, backpacks, plastic bags, furniture,
containers, and many other products. Some of these products require heavy industrial processing, while others can be
locally produced, especially for use in construction. Some examples of the latter are discussed in this section.

ROAD & TRANSPORT MATERIAL
PAVERS

GRAVEL

BACKFILL

Plastic pavers are done by mixing recycled
plastic flakes with sand, and sometimes
rubber tires scrap, at high temperatures,
then compressing and molding it to form
versatile pavers, best for pedestrian streets.

Plastic waste can be reused and recycled to
create lightweight and sustainable gravel for
domestic and commercial agricultural use,
with attractive characteristics including pH
levels and moisture absorption.

Crushed and fine plastic can be mixed with
backfill and base course material for road
infrastructure works. This fits best for deep
non-trafficked roads that are more for
pedestrian activity.

A 100-square-meter pavement recycles
more than 21,000 plastic bags, more than
500 tires, and 17,000 plastic bottles.

One cubic meter of gravel equals 15,000
plastic bottles, 26,000 plastic caps, and
68,000 candy bar wraps.

Because plastic material can be challenging
to handle and difficult to compact, it might
not be the best backfill option.

HDPE, LDPE, PET, PP, PS

HDPE, LDPE, PET, PP, PS

PET, HDPE

Versatile and strong texture

Dust-free, lighter, and better insulation

Cheaper option

Energy-intensive

Limited supplies

Not very compactable
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ASPHALT MIX

PLASTIC ROADS: AN AGGRESSIVE PLAN FOR SUSTAINABLE
ASPHALTING IN INDIA
For a country that produces more than 10,000 tons of plastic daily, recycling plastic is critical,
and finding innovative uses for recovered plastic is essential.
India was the first country to publish a code for hot and cold mixing of plastic waste at plants.
It is a leading country in plastic-asphalt mixing and application on the road. Starting in 2016,
the use of recycled plastic on streets is mandatory.
By 2021, more than 33,000 kilometers of roads and more than 700 km of national highway
distances include recycled plastic, according to the Ministry of Road Transport and Highways,
which is expected to grow massively with the government’s plan to pave more roads and
stick to the national code for plastic waste integration.
The use of recycled plastic modified (RPM)
binders is becoming very common in
asphalting works, creating sustainable
material and more durable.

The city of Chennai started back in 2004, commissioning 1,000 km of plastic roads that year.
Chennai is estimated to have used nearly 1,600 tonnes of plastic waste to construct 1,035
kilometers of road in recent years, including the streets of N.S.C Bose Road, Halls Road,
Ethiraj Silai Street, and Sardar Patel Street.

Recycled plastic is shredded into 2 to 5 mm
flakes, mixed with the aggregate, and then
with bitumen heated to 1,700°C to produce
a sustainable asphalt mix.
A perfect mixture would include bitumen,
aggregates, filler, and plastic, with plastic
making between 6% and 10%, depending on
resin type and purity level.
PET, PP
High durability, deformation-resistance
Wrong plastic might cause toxic fumes
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OTHER ROAD & TRA NSPORT SOLUTIONS
BARRICADES

HDPE, LDPE, PET

TRAFFIC CONES

LDPE

SPEED BUMPS

HDPE

STREET BARRIERS

HDPE, LDPE, PET

PARKING BLOCKS

HDPE, LDPE

MANHOLE COVERS

HDPE, LDPE, PET
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CONSTRUCTION & BUILDING PRODUCTS
CONCRETE BLOCKS

Recycled plastic is shredded into small flakes
(2 to 5 mm), which can merge well with
other construction materials and soils, such
as sand and concrete.
A cement-like mixture is created by adding
water to the mix to achieve the desired
structure.
Depending on the desired block's shape, a
mold can be formed, in which the mixture is
compressed to reach a strong formation and
meet the shape requirements.

ROOF TILES

DECORATIVE BRICKS

Plastic is recycled to form roof panels for
affordable housing solutions, which is
heavily implemented in India and Latin
America, widely known as eco-homes.

These blocks are easy to make and require
little cleaning and sorting effort. All types of
plastic can be used, even what is claimed to
be unrecyclable.

Plastic is sorted by type to eliminate fuming
plastics, then cleaned and shredded into
small pieces of plastic flakes.

Plastics are compiled together, pressed, and
formed into the desired shape with almost
no additives.

Flakes, and sometimes pellets, are melted
at more than 315°C in a special furnace,
then compressed by a hydraulic press into
the flat sheet shape desired for the roof
geometry.

These bricks are used for decorating walls,
benches, park blocks, and other light-use
applications that focus more on aesthetics
than weight load and heavy-duty
requirements.

PET, LDPE, PVC (minor)

HDPE, PET

LDPE, HDPE, PET, PVC, PP, PS

Different shapes and forms

Strong and versatile

Can take all types of waste

Special considerations for heavy load

Poor thermal insulation

Not heavy duty
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WALL BRICKS

LEGO WALLS: A COLOMBIAN COMPANY TAKES LEGO TO
THE NEXT LEVEL
Conceptos Plásticos, a local Colombian construction company, is doing good to local
communities, offering affordable housing while contributing to combatting the plastic waste
problem in Colombia and Latin America.
Plastic and rubber waste are collected and processed to form LEGO-style bricks, allowing the
locals to build their own houses using their self-made bricks. A single-family home would
take four people five days to construct with recycled building blocks that would fit together
just like LEGOs.
A standard home using these bricks can be between $5,000 and $7,000, compared to more
than $10,000 for conventional housing bricks.
Recycled plastic can be shredded to form
flakes and pellets if necessary. They can
then be mixed with sand to create a
concrete-like mixture.
Using hydraulic press and special molds,
concrete blocks can be formed in the shape
of bricks or even hollow blocks.
Recent research is going further, currently
studying exposing plastic flakes to gamma
radiation, pulverizing them, and mixing
them with cement paste and fly ash to
produce even 15% stronger concrete than
conventional concrete.
PET, LDPE
Easy to assemble
Limited thermal insulation
EFFECTIVE PLASTIC TRANSFORMATION | TRANSFORMATION SOLUTIONS 19

OTHER CONSTRUCTION AND BUILDING SOLUTIONS
INSULATION

PS

WINDOW FRAMES

PVC

FLOOR TILES

LDPE, HDPE, PET, PP, PVC

LDPE, PET, PVC

PIPING

PVC, HDPE

CEILING PANELS

LUMBER

HDPE, LDPE, PS (minor)
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HOUSEHOLD & END-USE ARTICLES
PACKAGING

Using recycling plastic for packaging is a
critical issue that needs special care to
ensure safe packaging.
Recycled plastic needs to be washed and
disinfected upon shredding and cleaning,
especially PET and PP, then transformed
from polymer to monomer to be
reassembled and manufactured.
Recycled PET is mainly used to make water
bottles, soft drink bottles, and butter
containers. Recycled HDPE is primarily used
in household items to keep detergents,
while PP is mainly used to make food
containers.

GROCERY BAGS

CLOTHING

Shopping and grocery bags can be derived
from single-use plastic bottles and tools
usually dumped into landfills.

With synthetic material now dominating the
fashion industry, it has become easy for
recycled material to enter the industry.

Recycled plastic is sorted to collect PET
plastic, which is washed before being
shredded and turned into pellets. The
pellets are then converted into fibers that
are spun and woven into fabric.

Recycled PET is a common raw material in
fashion, adopted by many fashion giants,
such as H&M and Zara, that offer
sustainable material lines that attract
environmental and vegan buyers.

The additional coating could achieve
strength and weather resistance and meet
the design and branding requirements.
Something that several brands are now
doing.

Recycled PET has been reported to use 59%
less energy than virgin polyester. It is
believed to have a much greener impact
with what is estimated to reach more than
79% fewer carbon emissions.

PET, PP, HDPE

PET, PP, LDPE (max 30%)

PET

Offers good packaging solution

Durable and nice looking

Cheaper to produce

Requires disinfection for safe use

It might need to be recycled afterward

Limited textures
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FURNITURE

IKEA BRINGS RECYCLED AND AFFORDABLE POLYESTER
TO EVERY HOUSEHOLD
As part of its corporate social responsibility plan, IKEA has committed to stopping virgin
polyester and using recycled polyester instead.
Polyester is a prevalent material used in clothing and home furniture, absorbing moisture and
naturally resisting stains. IKEA initially used a lot of polyester in its product, but it switched
to recycled polyester, which doesn’t compromise the quality of the regular version.
To do so, IKEA uses a mechanical recycling process that starts with washing and sorting, then
shredding to produce flakes, melting at a high temperature to create pellets, then spinning
the pellets into fiber and yarn.
One kilogram of an IKEA product is equivalent to 60 half-liter bottles.
Recycling furniture is essential. It is used in
hard parts, wood or plastic, and in fabric,
where recycled PET produces polyester.
Recycled plastic is cleaned and shredded
into small flakes that can then be
transformed into pellets and raw material for
processing.
Hard parts are produced from HDPE after
melting and compressing into the desired
shape. At the same time, polyester is usually
made from recycled PET, spun into fiber,
and yarn in a particular machine.
HDPE, PET
Lightweight and versatile furniture
Color is not always perfect
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OTHER HOUSEHOLD & END-USE SOLUTIONS
BENCHES

HDPE

BROOMS

PET, PP

CARPETING

PET

WASTE BINS

PP

FENCING

HDPE

CONTAINER BOXES

PP
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PLANNING FOR SUCCESS
Planning for a successful plastic waste management strategy shall incorporate a well-integrated and inclusive approach
that covers the whole value chain of plastic and empowers local communities, organizations, and businesses to be part
of a profitable and sustainable solution.

BASELINE ASSESSMENT
Knowing what is there is a critical phase to start with. A baseline assessment would study waste composition, volume,
seasonal distribution, and production variations. It would also review the current practices and gaps and assess the public’s
perception of recycling and the necessary incentives.
The baseline inventory would cover the different types of plastic and perform a lifecycle mapping starting from the
collection, to transportation, to landfilling. This would also cover sorting, recovery, and recycling if in place.
The baseline assessment should not dismiss the status and role of waste pickers, as they play a significant role in the supply
chain.

MASTERPLAN DEVELOPMENT
A master plan needs supporting schemes and enabling environment. It is the stage where a community-wide action
plan is adopted and implemented.
The masterplan shall include the following milestones:
Selection and assignment of a dedicated agency, usually governmental at the governorate level
Environmental awareness raising at end-users and community levels
Needs assessment and baseline evaluation
Capacity building of the agency’s staff
Governorate-level stakeholder mapping and integration
Private sector stakeholders' mapping and involvement
Development and implementation of an integrated plastic waste value chain with a material recovery facility
Development of a governorate-level action plan to achieve the governorate’s waste management
Management, monitoring, and evaluation of action plan implementation at different levels
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STAKEHOLDER INTEGRATION
Stakeholder engagement is vital in this sector, especially when activities usually take place haphazardly.
To achieve effective stakeholder engagement, it is essential to follow an inclusive approach that promotes
dialogue and demonstrates integrity to reflect stakeholders’ opinions and input at the implementation stage.

KEY STAKEHOLDERS
GOVERNORATE/CITY
Governorate or city, whoever is overlooking the whole process
SPECIALIZED AGENCY
The agency assigned to manage and implement the plastic waste management strategy. This is the principal
implementing agency.
CIVIL SOCIETY
Non-governmental organizations are crucial, especially when linking formal and informal collectors and the
private sector. They can also play an important role in capacity building, awareness raising, and demonstration
of public-private partnerships.
INTERNATIONAL ORGANIZATIONS
International organizations offering development activities in the country can help immensely, especially with
co-financing and experience sharing.
PRIVATE SECTOR
The private sector, including plastic collection and processing companies, and companies producing and
manufacturing plastic products, have a significant role in the supply chain.
WASTE PICKERS
The involvement of waste pickers is crucial, especially where informal collectors dominate.
END USERS
Communities that consume produce and reuse plastic waste play a vital role. No recycling without their
cooperation.
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EMPOWERMENT & CAPACITY BUILDING
CAPACITY BUILDING ACTIVITIES
PLASTIC SORTING AT THE COLLECTION STAGE
Training waste pickers on how to create value from collected and sorted plastic waste and how different
types of plastic bring in different revenues.
PLASTIC SORTING AT THE RECOVERY STAGE
Training material recovery facility operators and sorters on different types of plastic and effective sorting
techniques. Training also on operating and maintaining used equipment and machinery.
MAINSTREAMING
Training waste pickers on market opportunities and linking them with buyers.

EMPOWERMENT AC TIVITIES
SOCIAL & FINANCIAL INCLUSION
Recognition and organization of waste pickers and offering them financing schemes and support programs.
SUPPORTING ENVIRONMENT
Creating a supporting hotline for waste pickers and organizing their work in cooperatives.
SAFETY & MEDICAL BENEFITS
Providing waste pickers with safety equipment, including waste picking gear, gloves, and protective tools,
and raising their awareness on maintaining health and safety when working with waste.

EFFECTIVE IMPLEMENTATION
EFFECTIVE DOORSTEPPING
Doorstepping is the primary effective collecting method in a plastic waste management program.
Following dynamic schedules and planning doorstepping visits with households effectively improves
the process.
BEHAVIOR CHANGE
A collective behavior change can be achieved through credibility and raising awareness.
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TECHNO-FINANCIAL FEASIBILIT Y
The feasibility of a plastic material recovery facility depends on waste volume and composition and the sorting scheme
in place. Such a facility would bring in revenues from sold products but also incur capital expenses for building,
machinery, and set up and operational expenses for wages, utilities, maintenance, and running costs.

EXPENSES
CAPITAL EXPENSES
Land acquisition expenses
Building construction and set up
Utility connection (energy, water)
Collection vehicles and machines
(Collection trucks and compactors)
Sorting equipment and machines
(conveyor belts and moving vehicles)
Recovery machines
(balers, shredders, extruders, molders)
Training and capacity building

REVENUE
OPERATIONAL EXPENSES
Waste purchases from waste pickers
Salaries and wages to employees
Management and administrative fees
Back-office technical support
Outsourced operational expenses
Transport fuel for vehicles
Utilities (electricity, water)
Machinery maintenance and repairs
Reject waste disposal expenses
Other running expenses

OPERATIONAL REVENUES
Sales of processed materials
Tipping fees (if applicable)
Donations and contributions
Reduced landfill expenses
Environmental benefits (priceless)

BREAK-EVEN & FEASIBILITY

SELF-SUSTAINABILITY

The break-even point for a material recovery facility is where the
expense becomes equal to the amount of revenue.

It is essential for material recovery facilities to be self-sustainable
and incur no financial stress on governing bodies.

A material recovery facility would become profitable once it can
generate revenues that exceed the expenses it incurs and covers,
over time, the capital expenses to set up and start the facility.

Self-sustainability is achieved when the following are maintained:

To achieve feasibility, proper operational expenses and revenue
management should be done to attain feasible selling prices that
cover the costs while meeting market prices.
A financial model that considers all these factors is essential.

• Governmental support during setup stages and the first 5 years of operation
• Regular capacity building and staff skill development
• Dynamic operational optimization that adapts to needs and requirements
• Creating a market-driven and profitable model to achieve self-sustainability
• Sufficient volume of valuable plastic waste coming in (PET and HDPE)
• Dynamic growth and adaptation to the growing adoption of recycling
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SUPPORTING & ENABLING ACTIONS
Offering the right incentives and supporting actions make things easier for households, collectors, material recovery
facilities, and governing bodies. This is a well-rounded recipe that integrates financial, regulatory, and technical
supporting incentives that tackle the different hurdles and implementation barriers.

THE SUPPORTING RECIPE
1

ECONOMIC & FINANCIAL

Overcoming financial and economic
barriers and making recycling more
attractive and financially rewarding.

DEMONSTRA TED SC HEMES
•
•
•
•
•
•
•

Pay as You Throw
Landfill Tax
Deposit Refund
Collect as You Recycle
Tax Incentives
Soft loans
Result-Based Financing

2

LEGAL & REGULATORY

3

Setting a supporting regulatory framework
that incentivizes recycling and penalizes
non-recycling landfilling.

Overcoming technical barriers and
developing local capacity to adapt to
technological advancements.

DEMONSTRA TED SC HEMES
• Fining & Penalties
• Mandatory Recycling
• Waste Monitoring

TECHNICAL & METHODOLOGICAL

DEMONSTRA TED SC HEMES
•
•
•
•

Innovative Collection Infrastructure
Civic Amenity Sites
Smart Material Recovery Facilities
Communication and Planning
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DEMONSTRATED SUCCESSFUL SCHEMES
1

ECONOMIC & FINANCIAL
DEMONSTRATED SUCCESSFUL SCHEMES

PAY A S YOU THROW
• Enforces a payment system whereby households pay for the unrecycled waste volume they produce.
• Households would be interested in sorting recyclables and reducing other waste volumes.
• Utilizes bar-coded bags that are scanned and automatically recorded under the user’s household.

LANDFILL TAX
• The scheme works with municipalities and districts rather than users.
• Municipalities and local governments are penalized for the volume of waste going to landfills.
• Municipalities would then be encouraged to promote and support recycling.

DEPOSIT REFUND
• Just like the returnable soft drink system used to work, users pay a premium and get it back when
returning empty bottles or packages.

COLLECT AS YOU RECYCLE
• Users recycle plastics and get paid or rewarded as recyclables are deposited at specified locations.
• A standard scheme is the vending machines collecting empty plastic bottles and offering rewards.

TAX INCENTIVES
• Recycling facilities and businesses involved in recycling can be offered tax incentives and exemptions on
recycling machinery and equipment.

SOFT LOANS
• Low-interest loans with long repayment help recycling businesses overcome the CAPEX barrier.

RESULT- BASED FINANCING
• Links payment for services to achieving and verifying pre-agreed outcomes or targets.
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2

LEGAL & REGULATORY
DEMONSTRATED SUCCESSFUL SCHEMES

FINING & PENALTIES
• Prohibition of littering and applying fines at both individual and municipal levels.

MANDATORY REC YCLING
• Governments can make recycling mandatory for municipalities, local authorities, and producers.
• This would start at certain facilities and touristic locations and expand to include the whole municipality.
• Local businesses could be forced to minimize plastic waste and undergo mandatory recycling.

WASTE MONITORING
• Monitoring of recycled plastics and inspection for impurities.

3

TECHNICAL & METHODOLOGICAL
DEMONSTRATED SUCCESSFUL SCHEMES

INNOVATIVE COLLECTION INFRASTRUC TURE
• Adopting smart bins and small collection systems to optimize the collection process and the routing.

CIVIC AMENITY SITES
• Establishing local collection points that offer low-cost collection methods for plastic waste.

SMART MA TERIAL RECOVERY FACILITIES
• Automation of sorting and material recovery facilities to speed up the process. This is only feasible in case
of large waste volumes and broader area coverage.

COMMUNICATION A ND PLANNING
• Establishing communication with the public and promoting transparency and integrity.
• Establishing scheduled collection and precise planning to increase collection and cooperation rates.
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GLOBAL SUCCESS STORIES
NO NEED FOR TRUCKS: BERGEN’S WASTE
FLIES FROM USER TO WASTE STATION

WALASTIK NA PASIG: A PUBLIC-PRIVATE
PARTNERSHIP TO RECYCLE

Norway’s Bergen implemented an 8-km underground piping
system in 2017 with the waste company Bossnettet, connecting
more than 50,000 households and 100 businesses and providing
them with waste inlets at their end-user locations.

Pasig City is one of the most urbanized cities in the Philippines,
with a population of more than 800,000, generating 345 metric
tons of waste a day, many of which are dumped into the Pasig
River system, the world's 8th most polluted river.

Bossnettet piping infrastructure is designed to take plastic and
other recyclables and carry them to a collection terminal using air.
This eliminates the need for bins or waste collection vehicles. It
accepts clean plastic packed in registered bags free of charge at
grocery stores and mobile recycling stations.

19% of Pasig’s waste is plastic, which led the government to
establish a partnership with a consumer goods company to
implement a plastic collection program called “Walastik na Pasig”.

The scheme operates with a Pay As You Throw (PAYT) system, and
residents use the key chip every time they dispose of waste.

The program allows users to deposit cleaned single-use plastics,
like shampoo sachets, carry bags, chocolate wrappers, and straws,
in designated junk shops in different neighborhoods and collect
cash in return per kg of deposited waste.

The €127 million scheme is reported to have reduced waste
generation by 8.4% and increased separated plastic collection by
28%. Citizens were affected minorly by an increase of only €10 on
the annual fees they pay to the municipality.
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SURABAYA GREEN & CLEAN CAMPAIGN:
INDONESIA’S PIONEER WASTE BANKS

JELLYCOIN: A CRYPTOCURRENCY FOR
RECYCLING REWARDS

Surabaya is Indonesia’s second-largest city, with a population of
2.8 million inhabitants. 17% of Surabaya's solid waste is plastic,
which, together with other waste streams, led to massive street
littering and had to be combatted in some way.

The City Council of Buenos Aires wanted to do something about
waste piles in the city. It passed the Integral Management of Solid
Urban Waste law in 2005, aiming to facilitate higher recycling
rates and reduce waste to zero.

In 2009, the city started a community-led initiative to promote
recycling and encourage communities to lead. Waste banks were
established under the Surabaya Clean and Green Campaign to
collect dry waste and provide depositors with returns.

To do so, the city started by offering recycling incentives, grabbing
the public’s attention and noticing significant public cooperation.

Waste banks are like typical banks, but with savings in a dry waste
instead of money. Sorted plastic waste, for example, is weighed,
and payment is made to the account holder (depositor).
The waste bank would then sell sorted plastics to large aggregators
or recyclers, using them to make other recycled materials.

Major supermarkets in Buenos Aires now offer customers cashback
when recycling specific containers. This was then further
strengthened when Unilever joined, providing similar services for
their customers returning Unilever containers. In return, Unilever
customers would earn Green Points to purchase Unilever products
at major shops and Pharmacies.
The government collaborated with the Hive Project to issue the
first waste currency, JellyCoin. Recyclers receive JellyCoins in
exchange for recycling their waste. This was a significant game
changer, especially with the rising value of cryptocurrency and its
ease of use. Such an initiative was ingenious in attracting the
younger generation and building on a future recycling generation.
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THE CITY OF FLANDERS: PAY AS YOU
THROW AT ITS BEST

E+ CARD: REWARDING RECYCLING IN
LEISURE ACTIVITIES

The city of Flanders is a leader in the Pay As You Throw (PAYT)
scheme, applying a waste tax on households of between €0.1 and
€0.3 per kg for residual waste or between €0.75 and €2.25 for a
bag of 60 liters.

Bracknell Forest is a unitary authority area in Berkshire, southern
England, with a total population of 118,000 people that suffered
from a meager recycling rate and a very high landfill tax of up to
GBP 80 per tonne.

The city provides registered bags and bar-coded bins used by
apartment buildings or single households.

To combat that, the council developed and implemented a
recycling scheme that aimed at increasing the number of
households participating in curbside recycling from 75% to 82% in
two years and reducing the rate of recyclable materials in residual
fractions from 13% to at least 8%.

The city provides detailed pricing that includes both fixed and
variable costs as such:
Annual Fixed Fees
Fees per inhabitant for the door-to-door collection

Fee
€14

Fees per community (20,000 inhabitants)

€250,000

Variable Fees per kg
 Kitchen waste via door-to-door collection
 Green waste via periodic pick-up
 Paper & cardboard via door-to-door collection

Fee
€0.08
€0.06
€0

 Plastics packaging via door-to-door collection
 Metals packaging via door-to-door collection
 Packaging glass via street containers (glass banks)
 Textiles: managed by the private sector
 WEEE & batteries via in-shop take-back
 HHW via periodic pick-ups

Financed by EPR
Financed by EPR
Managed by EPR
Financed by EPR
Financed by EPR
€0.85

 Residual waste via door-to-door collection

€0.14

Households didn't need to participate, but those who did would
get what is called the e+ Card, where they accumulate points with
every pick-up of these specified bins, which are emptied if eligible
by the personnel of the waste truck.
The e+ card does not offer cash rewards but leisure rewards in the
form of discounts and free access to certain facilities, such as
clubs, gyms, and pools, with an annual credit cap of GBP 26.
25% of the households joined the e+ card program, and the
amount of residual waste reduced exceeded 1,000 tonnes a year.

EPR stands for the Extended Producer Responsibility program,
through which producers and suppliers of goods offer recycling
programs and activities for their recyclables.
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THE WOMEN OF HOI AN: CUTTING DOWN
LANDFILL WASTE BY 70%
Hoi An, the fifth largest city in Viet Nam known for being a tourist
city with large waste production and poor management. This
pushed the women of Hoi An to take charge.
In 2010, Hoi An Women’s Union developed a long-term waste
management strategy. The union promoted sorting through
education and door-to-door awareness; women waste pickers
would move on their bikes and lobby for waste awareness.
The activity also created income support for women, devising a
revolving credit scheme to provide loans and financial support.

GREEN$ SMART CARD: REWARDING THE
PUBLIC FOR DEPOSITING RECYCLABLES
The Environmental Protection Department in Hong Kong
introduced smart cards in November 2020. The card, called
GREEN$, allows recyclers to collect points and exchange them for
rewards from different facilities.
Citizens with GREEN$ cards earn points when bringing at least 2
kg of recyclables and depositing it at spread recycling stations,
recycling stores, or city-spread recycling spots.
Recycling Stations

Hoi An Women’s Union's hard work helped more than 1,000
women, resulting in a 70% waste diversion from the city’s landfill.
It has also encouraged 21,000 households, 31 schools, and 200
hotels to sort waste and help combat the waste crisis.

Recycling Stores

Recycling Spots
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