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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The
contents of this report are based on the information at the time of preparing the
report which may differ from current information due to the changes in the situation,
changes in laws, etc. In addition, the information and comments posted include
subjective judgment of the trust corporation. Please be noted that any actions taken
by the users based on the contents of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages
incurred by use of such information provided in this report.
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PET Polyethylene Terephthalate RVZF LT THL—]R
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» Environmental Management and Co—ordination (Water Quality) Regulations, 2006
» Environmental Management and Co—ordination (Waste Management) Regulations,2006
» Environmental Management and Co—ordination (Fossil Fuel Emission
Control)Regulations,2006
» Environmental Management and Co—ordination (Conservation of Biological Diversityand
Resources, Access to Genetic Resources and Benefit Sharing) Regulations,2006
» Environmental Management and Co—ordination (Controlled Substances) Regulations,2007
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(Control) Regulations, 2009
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2012
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PR PEREAE . 2023 4F
PET R RV U B A 7 JVARRERASE 2020, PET 78 bV U o 7 UHEEER B 2021 4F
Sustainable Waste Management Act, Republic of Kenya, 2022
Companies Act, Republic of Kenya, 2015
PETCO Annual Review 2022, PETCO (South Africa), 2022
Plastic Packaging Waste Flows in Kenya, Eunomia Research & Consulting Ltd,
2018
National Guidance for plastic pollution hotspotting and shaping action, Country
report Kenya, IUCN-EA-QUANTIS, 2020
Study on Plastic Value Chain in Kenya, United Nations Industrial Development
Organization, 2021
KENYA STANDARD DKS 2987:2023 Acceptance criteria for food—grade recycled PET
resin, KEBS, 2023
KENYA STANDARD DKS 2988:2023 Mechanical recycling of PET into food—grade
recycled PET, KEBS, 2023
Duan, C.;Wang, Z.; Zhou,B. ; Yao, X. Global Polyethylene Terephthalate (PET)
Plastic Supply Chain Resource Metabolism Efficiency and Carbon Emissions Co-—

Reduction Strategies. Sustainability 2024, 16, 3926.
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“ SDGs Business Verification Survey with the Private Sector for Development [f=r 12 Evoom:
jICA} of Material Recycle of Used Polyethylene Terephthalate (PET) Bottles &
Tobe Shoji Co., Ltd. (Kita-ku, Tokyo)
rDevelopment Issues Concerned in Solid Waste | (ProductsITechnoIogies of the Company )
Management Sector Cleaning and Recycling System for Used PET
«  90% of produced PET bottles in Kenya are Flakes
disposed after use. » The system removes dust, dirt, etc. from flakes
« Collected used PET resources may also of used PET bottles, and produces PET pellets
i become waste due to international restrictions. ]l as raw materials for plastic products. )

Survey Outline

« Survey Duration: February, 2022~ February. 2025
« Country/Area: Nairobi, Kiambu, etc. in Kenya
« Name of Counterpart: Jomo Kenyatta University of Agriculture and

Technology (JKUAT)
« Survey Overview: To demonstrate possibility to establish a supply
chain for manufacture and sales of recycled PET pellets from Production line of recycled PET pellets
locally produced PET flakes and to develop the business plan.
rHow to Approach to the Development Issues ) rExpe(:ted Impact in the Country )
Manufacturing and sales of recycled PET pellets + Decreasing disposed used PET bottles
The company will manufacture recycled PET pellets + Reducing CO2 emissions from the production
from locally processed used PET flakes and sell them of plastic products
to plastic manufacturers in Kenya. P f lina industrv in K
The project will connect the supply chain that is not rom(_) ion recycling industry in Ff.r?ya
currently connected in Kenva, and will enable the + Creation of employment opportunities for
company to enter the market without competing with people in Kenya
\____other local industries. L J

As of October. 2024
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1.

BACKGROUND

In Kenya, the consumption and disposal of plastic bottles are increasing due to
economic and population growth. According to the Kenya PET Recycling Company
(PETCO), 40,000 tons of PET bottles are produced annually in Kenya and are expected to
increase.

On the other hand, since 2019, recycling of used PET bottles will be difficult to export
overseas, and the risk of increasing the amounts of used PET bottles waste is growing
further.

Landfills in Nairobi have already significantly exceeded their capacity, and the increase
in used PET bottles discarded will have a negative impact on Nairobi's waste disposal.

In addition, used PET bottles are left uncollected on the streets or in rivers clog sewage
pipes, causing flood damage in urban areas during the rainy season and significantly
damaging the cityscape. In addition, it causes various environmental problems such as
marine pollution and adverse effects on the ecology of wild animals.

According to “SDGs Business Model Formulation Survey with the Private Sector for
Development of Material Recycle of Used Polyethylene Terephthalate (PET) Bottles”
conducted by Tobe Shoji Co., Ltd., it was estimated that nearly 90% of the PET bottle
containers currently consumed are disposed in Kenya. Such meager recovery could be
caused by following reasons, but not limited to:

Laws and regulations in relation to recycling is underdeveloped.

Awareness of recycling among households, companies, and other waste generators
is low.

Waste is rarely separated and sorted.

The methods for sorting, collecting, compressing, and transporting PET bottles are
inefficient

Although there are several domestic PET flake processors, there is no incentive
among them to improve the processed amount nor the quality.

In addition, China, the past leading export destination of PET flakes in the world, has
banned the import of waste plastics since January 2019. The revision of the Basel
Convention in 2021 made the problem of disposal of used PET bottles in Kenya even more
severe.

Infrastructure for collection, transportation, intermediate process (cleaning and crushing
for primary processing raw materials; PET flakes) already exists in Kenya, Therefore,
connecting the supply chain of recycled PET bottle materials to domestic plastic

manufacturers is expected to solve these problems.
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This verification survey (SDGs Business Verification Survey with the Private Sector for

Development of Material Recycle of Used Polyethylene Terephthalate (PET) Bottles) aims

to introduce Japanese technology for processing raw materials (PET flakes) into finished

raw materials (PET pellets) in Kenya, and to establish a used PET recycling system

through development of local processing business.

2.  OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose

This verification survey promotes a domestic supply chain of used PET bottle
recycling in Kenya.

Specifically, the proposed equipment, "Used PET bottle sorting/cleaning/granulation
system," will be installed and operated locally to confirm that the technology is
practical and effective in local PET pellets production. In addition, verify if the
technology allows for a sustainable supply chain between existing used PET bottle
flake producers and plastic product manufacturers in Kenya. In addition, a business
plan is to be formulated to disseminate the production of recycled PET pellets, which

is an essential module of the local supply chain.

(2) Activities

1-1

1-2

1-3
1-4

2-1

2-2

2-3

To confirm the location and conditions of installation of the equipment and to set up
the PET flake washing and granulation equipment.

To procure PET flakes as raw materials from local PET flake processing companies.
To operate the installed equipment and produce recycled PET pellets.

To analyze the quality of the produced recycled PET pellets (pellet size, moisture
content, IV retention, hue, foreign matter, contaminants, etc.), with reference to JIS
(Japan Industrial Standard) standards for recycled PET bottle products, etc.

To provide information and advice necessary for the environmental impact
assessment during equipment installation and operation to Jomo Kenyatta University
of Agriculture and Technology (hereinafter referred to as "JKUAT").

To conduct public demonstrations using the installed equipment in JKUAT, for public
institutions, processors of used PET bottles, plastic manufacturers, industry groups,
and local media.

To hold classroom-style explanatory meetings including the use of the equipment for
staff and students in JKUAT.

To hold public lectures using the equipment in order to raise awareness of recycled

PET pellets and recycling among local citizens.
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To create a prototype of product sample (e.g. fiber, sheet, etc.) using the recycled PET

pellets produced in the verification activities.

3-2 To evaluate the quality of the product samples.

33

To provide the recycled PET pellets, product samples, and quality analysis data to

plastic manufacturers for discussion on practical application.

3-4 To provide a certain amount of recycled PET pellets to plastic manufacturers to

confirm the possibility to commercialize plastic products using locally produced
recycled PET pellets as raw material and that there are no quality problems.

To provide the Kenya Bureau of Standards (KEBS) with information on Japanese
standards of recycled PET pellets and quality analysis methods, and to start

discussions with the Bureau.

4-2  To collaborate with KEBS, NEMA, PETCO Kenya, etc. in the development of quality

standards and dissemination methods for recycled PET pellets.

4-3  To share the deliverables developed from the activity 4-2 with KEBS and other related

parties.

(3) Information of Product/ Technology to be Provided

"Washing and recycling system for used PET flakes"

The proposed technology uses machines and workforce to efficiently wash and clean
PET bottle flakes containing dirt and deposits and process them into high-quality
recycled PET pellets, the raw materials for plastic products.

Raw materials (PET flakes) containing dirt and deposits can be efficiently washed and
processed into high-quality recycled raw materials that can be used for plastic
products.. In addition, with patented technology, we establish a detailed work line
planning and operation method that combines machines and workforce in the right
place, with our know-hows accumulated through more than 100 years of experience.
The cleaning device (planetary type cleaning machine) uses a unique technology that
other companies do not have. It has a high ability to remove delicate foreign matter and
dirt. As aresult, it has a comparative advantage over other companies' products in
recycling PET flakes in Kenya. Having a track record in similar PET flake cleaning
cases (Philippines, Vietnam, Indonesia, etc.) is also an advantage that other products

do not have.

(4) Counterpart Organization

Jomo Kenyatta University of Agriculture and Technology (JKUAT)
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(5) Target Area and Beneficiaries
Target area:
Counties of Nairobi, Machakos, Kiambu, Kajiado, Nakuru, Mombasa and Kisumu

in Kenya

Direct beneficiaries:

Students for which Engineering Department and other departments offer related
courses with environmental studies in JKUAT will benefit in terms of capacity
development. In addition, local laborers to be employed by a PET pellets processing

enterprise in the business stage, will also be the direct beneficiaries.

Indirect beneficiaries:
Including workers for existing PET bottle recycling industries, such as collection,
sorting, and flake processing, people residing in Nairobi and surrounding areas will

benefit from reducing disposed PET bottles.

(6) Duration
From February 2022 to February 2025

3. ACHIEVEMENT OF THE SURVEY
Output 1: It is demonstrated that it is possible to produce recycled PET pellets using
locally manufactured PET flakes under local conditions. (Output agreed in the work
plan)
It was demonstrated that it is possible to produce recycled PET pellets using locally
manufactured PET flakes under the local environment. Quality evaluation and
environmental monitoring of the produced pellets was conducted. (Achievements at the

stage of the report hereby)

Output 2: Recycled PET pellets are widely recognized in the capital city of Nairobi and
surrounding areas. (Output agreed in the work plan)

As an awareness-raising activity, JKUAT held public demonstration and a class-type
explanation session in January 2024. In June 2024, a course for the general public is

scheduled was held. (Achievements at the stage of the report hereby)

Outcome 3: The feasibility of establishing a supply chain for domestic circulation of

recycled PET pellets is confirmed. (Output agreed in the work plan)
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The feasibility of establishing a supply chain for domestic circulation of recycled PET
pellets was confirmed through trial production of PET products from recycled PET
pellets and discussions with local plastic manufacturers. (Achievements at the stage of

the report hereby)

Outcome 4: Discussions on quality standards for recycled PET pellets in Kenya will be
initiated. (Output agreed in the work plan)

Study on quality standards for recycled PET pellets was initiated at the Kenya Bureau
of Standards. (Achievements at the stage of the report hereby)

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country

The development effects expected from the business deployment of the proposed
technology include the following

(a) Reduction of dumping and landfill of used PET bottles

(b) Economic benefits of direct investment in the implementation of the project

(c) Creation of jobs through the operation of a local subsidiary

(d) Reduction of carbon dioxide emissions due to reduced consumption of virgin

PET raw materials.

Further development benefits include: economic and social development through
the establishment of an existing domestic recycling system for used Kenyan resources;
contribution to the Kenyan government's efforts to reuse used PET bottles; extension
of the life of final disposal facilities; beautification and cleanliness of the urban and
natural environment; promotion of employment and livelihood of people engaged in
the collection and transportation of used PET bottles; reducing foreign currency
outflows by reducing imports of PET raw materials, and reducing consumption of

fossil fuels.

End
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