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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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HHL - SRR T O 7 — 2 _— 29 5 PR D3MERK
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2021 H51% 6.5%., 2022 1% 6. 9% DML TH D, 2023 FLIED 1% B D EWVREEHERFT 2 2 kﬂﬁ
AENTWD, —HTA Y7 LT 1.2% (2020 4F IMF F§X) THOLELTWEN, v T4 T1ES
DEBLEZTF, JFMEHEORLZEDIED, TARLE MM DOEENEESNTWHRITH D,
aEOEKE LT, !%%%ﬁﬁ@wyawmﬁ%%f KBUEA > 7 T P & N A ik L C
Fhi LTV D, SERRFEREOE L, AREESLBANSHOEMARESEAKRL TS, £FR
B CEATHEIC L N ﬁ#kbfw

1 EZHEH T (2014 4F)
2 JETRO W7 7 U H Wi FEEFA S https://www. jetro. go. jp/biz/areareports/2018/f1fbdf7ede543e53. html
3 Global Cities Institute, 2014
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120 5 o ThbD, £lo, 77V AORFE'PARL TWDLT BV v » BIRR COBEEMPEH EOHE
FHC X D &L 2015 20 D 2018 AR D 4 AR [H] CTHREFEMPEHI B ITA 10% ML TW D, S HIZ, 2030 FFI21Z
N N & B ARMED ] FIC X0 FEFEWHEH B 2018 4ERF AT L CTHI 60%FREEEEINT 2 & #EdH &
NTWo, BUROEEFEFEDIIAERTEN 2 EZDT X TOEBFEFED IR S > TRE S TWDH 720,
B GOFFRENRBIMEICEL, BEL D WA TERFREOHFEMEDZ TND, TEY v
?® Kossihouen #i&MLS3851%, #9850 J7 b OIERRES) & F5o03, 2018 AEDHFERAAE S 2021 AEREAL
TREIZ 300 J7 by DN THNTE Y, HHECLIEEN ORFICET 52 R THRI TS, °
HEROBMEIC LD, TEV ¥y AZBWTHE SN D BEFM DK 30% DALELRE /) & FFD B i ML53 55 D it
BREHE STV D D, F OIS 5 DIERE T EHI A RO 1T 5 2 I3RS Tikzzvy (JICA
Country Analysis Paper:2023 43 H&H) . ZAVUCITEHEIRY 72 A 7 T BEOH B R 13 T o7
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HE, TEYY VHIBRAICS 5 TEROKEREZITo7oE 2 A, KEFIZHE Ny T U —ORERFEIC
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BFEFHICLDDOT, FREOKEICHEAN 2 EE 5 27, ZOFHFTIE, K50 TEOFE YT U —

* https://www. mdpi. com/2071-1050/14/20/13062

® https://www. jica. go. jp/Resource/cotedivoire/kub7pq0000046fwq-att/jcap. pdf

¢ BBV AR R R EA AT, 2 EICBT 5 2018 FOFEIRTEEEA 11, 287 B, PHEBABEIL. BEIEHAY X by TERD
DFRTH8,392 BETHDH Z ENERINTEY ., D72 & HAEMK 70,000 HD/Ny 7 U —AFHE L TWD, —IIZNy 7 U —1 fER
25kg LARETH E 1,750t & H BT D,

T 2017 FEIZFATHIR TH 2 EFA AT AR & TREHZ2 T 28 RE T 1 7T ARG EREDN A

8 https://postconflict. unep. ch/publications/Cote%20d’ Ivoire/UNEP_CDI_PCEA_EN. pdf
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ERESLS

SDGs Business Model Formulation Survey with the Private

Sector for Establishment of Recycli

ng Industry by Introducing

oa’\ )
jica

Waste Battery Reuse and Recycling Technology

O

v

HAMADA Co., Ltd.(Osaka)

p
Development Issues Concerned

[Issue of waste management ]

+ lllegal dumping of used batteries leading to pollution

+ Lack of recycling technologies leading to reduced lifespan
of existing final landfill sites

A (Products/TechnoIogies of the Company

Battery reuse technology

Use high-frequency pulse currents to remove crystalized
lead sulfate from the electrode surface, which is one of the
main sources of battery deterioration. After regeneration, it is
possible to restore capacity to that of a brand-new battery.
Battery recycle technology

For physically degraded batteries, conduct appropriate

Survey Outline

* Period : From January 2020 to February 2024

» Survey Area : Abidjan district, Lagunes district, G6h-Djiboua district, Lacs district,

Yamoussoukro district, Comoé district.

« Counterpart Organization(candidate) : Abidjan district/Abobo city department

of waste management.
* Purpose of the Survey : Information gathering to develop a

establishment of recycling Industry by Introducing waste battery reuse and

recycling technology and business planning in Cote d'lvoire.

detoxification treatment of sulfuric acid waste liquid, and
recycle lead and plastic components

.

~

Regenerated Battery
(smaller type)

project related to
Regenerated Battery
(Bigger type)

(Approach Towards Development Issues

(Business Model)

Rental business of reused and regenerated storage batteries
packaged with ongoing maintenance service, and sales of
recycled lead and plastic materials.

(®DPotential users of rental business include hospitals and
government organizations, logistics and chemical companies,
manufacturers, and rural communities lacking electricity supply.
(@Potential users of material sales business include

\Imanufacturing business that use lead and plastic as input material

\
Expected Impact in Cote d'lvoire

+ Reduction of health hazards caused by lead pollution
+ Reduction of illegal dumping
+ Reduction of volume of waste, extending the

lifespan of existing final landfill sites.
+ Job creation through development of a reuse and

recycling industry.

-

46



HEXEH (Summary)

Summary Report

Cote d’Ivoire

SDGs Business Model Formulation Survey with
the Private Sector for Establishment of
Recycling Industry Introducing Waste Battery
Reuse and Recycling Technology

January, 2024

Japan International Cooperation Agency

HAMADA Co., Ltd.
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Chapter | : Concerned Development Issues in the Target Country

1. Concerned Development Issues in the Target Country

According to a 2020 World Bank survey, the population of Cote d’Ivoire was 26.38 million. With a
population growth rate of 2.5% a year, it is assumed that the country’s population will reach
51million by 2050. It is expected that the country will face further population increase and
concentration.

According to the World Bank, as of 2019, the amount of waste emissions in the country was
4,440,814 tons per year, and in the Autonomous Region of Abidjan, it was approximately 1.2 million
tons. Furthermore, according to estimates of waste emissions in the autonomous region of Abidjan
published by French university institutions, waste emissions increased by approximately 10% in the
four years from 2015 to 2018. Furthermore, it is estimated that by 2030, due to population growth and
improved economic standards, waste emissions will increase by approximately 60% compared to 2018.
Currently, industrial waste is treated as a mixture of all types of solid waste, including hazardous waste,
so the capacity of final disposal sites is being pushed to their limits and the remaining capacity is
diminishing at a faster pace than expected. The Kossihouen final disposal site in Abidjan has a
processing capacity of approximately 8.5 million tons, but 3 million tons have already been landfilled
in the three years to 2021 since operations commenced in 2018, and it is expected that its capacity will
become full within a few years.

Currently industrial waste is disposed in a mixed state including hazardous waste, creating pressure
on the capacities of landfills, and reducing their lifespan. Due to economic growth in recent years, the
market for automobiles and batteries is expanding and illegal dumping of used car batteries have
become a serious issue. Government authorities in Abidjan are eager to address this issue as quickly
as possible.

The appropriate treatment of waste batteries can contribute towards preventing health concerns
arising from toxic waste, and also towards reduction in waste volume through proper segregation,
management, and recycling of waste, as well as towards job creation through the development of an
industry associated with recycling efforts. Hence, government authorities are creating plans and
setting goals for the appropriate treatment of waste batteries.

2. Development Plans, Policies and Laws Relevant to Development Issues

“The Third National Development Plan (PND)” (2021-2025) has an ambitious vision of
transitioning to an upper middle-income country by 2030 through further economic growth and
improved living standards for its citizens. The Ministry of Environment and Sustainable Development
is implementing the DEEE (Electrical and Electronic Waste Program), which promotes collection
operations mainly for electrical and electronic products, tires, and batteries. It has also decided to
introduce an eco-tax, and plans to use the tax revenue generated from the eco-tax to finance the
promotion of collection and processing to establish infrastructures for waste management.

48



Chapter Il: Overview of the Proposing Company, Products and Technologies

1. Company profile

Company name HAMADA Co., Ltd.

Representative Name Kousuke Hamada, CEO

Location Osaka, Japan

Foundation Date November 8 1973

Main business Processing and recycling of general and industrial
waste and scrap waste

2. Characteristics of the proposed product and technology
(1) Regenerated Batteries

Hamada possesses the technology to regenerate waste batteries by using high frequency pulse
currents to remove crystallized lead sulfate from the electrode surface to restore storage capacity to
that of a brand-new battery and combine these regenerated batteries to provide storage battery
equipment that can cater to various specification requirements of users.

Storage batteries are suitable for ensuring constant electricity supply to equipment that requires

continuous operations. Hamada’s regenerated storage batteries can cut down costs by 50% compared

to purchasing brand-new batteries.

Regenerated Battery (Small type)
Picture
Item Unit Specification
Maximum Output Voltage \Y AC100
Size Height Size 620
Length mm 430
Width mm 187
Weight kg 70
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Capacity | Rated output wW 600

Storage capacity Wh 750

Product | Significant cost reduction by utilizing regenerated batteries compared to
Feature | brand-new batteries.

UPS feature provides continuous electricity supply in the case of power

outages.
Regenerated Battery (Large type)
Picture il Ly :
Item Unit Specification
Maximum Qutput Voltage \Y/ AC100
Size Height mm 810
Length mm 940
Width mm 380
Weight kg 250
Capacity Rated output W 1,500
Storage battery capacity | Wh 3,000
Product Feature | Significant cost reduction by utilizing regenerated batteries compared
to brand-new batteries.
UPS feature provides continuous electricity supply in the case of
power outages.
Larger capacity allows for use in powering air-conditioning units and
other equipment with high electricity consumption.

(2) Battery Material Recycling

For batteries that are physically damaged and hence cannot be regenerated, the component materials
can be recycled. Waste liquid treatment is conducted so that hazardous sulfuric acid released from
these batteries are detoxified through dilution and neutralization using caustic soda and hence can be
appropriately disposed.
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The “Severing Method” for waste battery material recycling allows for the lead component to be
recovered without being crushed, and it is also possible to recover white and colored plastic
components separately to achieve higher recycling value.

3. Local Adaptability of the Products/Technologies

We have confirmed that most waste batteries are flowing to the informal sector, and that hazardous
wastes such as dilute sulfuric acid are not being properly disposed of. As a result, it was confirmed
that there is a strong demand from both public and private sectors for the implementation of the
proposed project.

The Ministry of Environment and Sustainable Development, Ministry of Sewage and Sanitation,
ANAGED, World Bank, Akouédo Final Disposal Site, Kossihouen Final Disposal Site, CIAPOL
(Centre Ivoirien Antipollution), CEPICI (Centre de Promotion des Investissements en Céte d'lvoire),
and Autonomus region of Abidjan revealed that each would like to focus on waste recycling and
treatment, but lacks knowledge on how to approach the issue. These government agencies also
identified the lack of proper treatment and management of waste disposal through collection by the
informal sector and other means as a problem. The Ministry of Environment and Sustainable
Development was also confirmed to be working on plans and projects related to the disposal of
electrical and electronic equipment, including lead batteries, and it was found that government
agencies such as the Abidjan Autonomous Region were in need of technology for the proper treatment
of waste batteries such as the proposed project. Through these on-site interviews, it was confirmed that
there is demand for Hamada’s technology.

In our interviews with potential business partners, almost of them had issues with the handling of
waste batteries. Importation of batteries is subject to a permit system and tariffs. In the future, eco-
taxes are also expected to be levied. Therefore, we confirmed that there is a need for domestic battery
reuse as an alternative to importing products. It was also found that in many areas where power outages
often occur, there is a demand for batteries to be provided to hospitals and public institutions.

4. Potential contribution towards solving development issues
By promoting Hamada’s business, the reuse and recycling of batteries which are hazardous waste,

will contribute to improving the living environment of local residents by reducing water and soil
pollution. In addition, by reducing the volume of hazardous waste, it will reduce the load on final
disposal sites, and by installing storage battery equipment utilizing reused batteries in public facilities
etc., it will contribute to the stable supply of public services and the restructuring of community
infrastructure. Furthermore, by transferring this technology, Hamada’s business will also contribute to
improving the technology of business counterparts in the country, raising residents' awareness of the
environment, and creating jobs.

Recycling Utilization Technology
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(1) Batteries degraded due to physical deterioration (e.g., damage) will be recycled, as they cannot be
reused as batteries. Lead and plastic will be extracted and recycling will be promoted through the
dissemination of technology to utilize them as resources.

(2) Stable public services can be maintained if storage battery devices utilizing reused batteries are
installed in facilities that require electricity at all times. For example, assuming that half of the 70,000
waste batteries are reused and that 5,600 storage battery units (large size) can be manufactured, it
would be possible to operate 5,600 vaccine storage refrigerators capable of storing 180 liters of
vaccines.

Waste Volume Reduction
According to the General Directorate of Customs of Cote d'lvoire, the number of new cars sold in
Cote d'lvoire in 2022 was approximately 35,000, and the number of used cars imported is confirmed
to be approximately 15,000, which means that at least 50,000 batteries are distributed annually. The
life of a battery is normally two years, but in Cote d'lvoire, the life is reduced by half due to the
temperate climate, so batteries are actually scrapped after only one year.

Pollution from illegal dumping
The wastewater is neutralized by diluting diluted sulfuric acid, which is a hazardous waste, and
injecting caustic soda and other chemicals at the wastewater treatment facility to render it harmless,
and then discharged. The implementation of the proposed business will have the effect of reducing
lead pollution and other pollution risks.

Chapter 111: ODA Project Overview

1. Proposed ODA project summary

“Verification survey with the private sector for disseminating Japanese technologies.” under JICA’s
“SDG’s Business Verification Surveys” scheme is proposed. Through implementation of this survey,
technology transfer related to the operation of intermediate waste treatment facilities for the recycling
of waste battery is expected.

The goal of the survey is to formulate Hamada’s business development plan by having the local
government authorities and related companies recognize Hamada’s technology for the appropriate
treatment of waste batteries and the manufacture of products for reuse as a technology.

2. Proposed ODA project details
(1) Base plan
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Upon completion of this Feasibility Survey, HAMADA Co., Ltd. intends to apply for an ODA

project using JICA’s scheme “Verification survey with the private sector for disseminating Japanese

technologies”.
Target Activity

-Verify the proposed Activity(: Construct a small-scale pilot plant for reusing and
product’s local recycling waste batteries at a waste treatment facility managed by
applicability and potential | the counterpart organization in Abidjan to produce regenerated
contribution towards batteries from chemically degraded batteries.
positive development Activity@: Utilize the pilot plant to conduct material-recycling of
impact. physically damaged batteries by neutralizing hazardous liquids and

recovering lead and plastic material

Activity®): Transfer technology of reuse and recycling batteries to
counterpart staff.

Activity@®: Introduce the regenerated batteries as emergency
power banks to potential end users and verify their effects. Conduct
chemical analysis on the recycled lead and plastic and ascertain
demand from lead smelters and plastic product manufacturers. As
for the regenerated batteries, conduct test marketing to assess
demand from end users and power producers.

Activity®: Analyze the quantitative effect achieved by Activity®
~@ (volume reduction of hazardous waste through recycling
batteries.)

*Promote the proposed Activity®: Conduct demonstrations of the proposed technology
product and business toward staff at counterparts, government agencies, related
model to local ministries, and private sector companies that are potential users of
stakeholders reused and recycled batteries. Implement seminar to create the

- Disseminate the significance circular economy and environmentally sound manner.
proposed technology Activity(?): Conduct workshops and invite staff at counterparts and
toward technicians at related institutions to explain the results of the survey and proposed
counterparts as well as business model to disseminate the proposed technology.
public and private
institutions in the waste
management sector

(2) Project Sites
The current plan is to install the proposed product at a waste battery recycling facility managed by
the Autonomous region of Abidjan
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3. Counterpart organization and current negotiations
Waste Management Department, Autonomous region of Abidjan is currently envisaged as the
local counterpart organization.

4. Expected development impact

Process Qualitative Impact Quantitative Impact
Establishment of a - Strengthening the waste | = Reduction in the amount
value chain for waste management  system  of of waste and increase in
batteries potential local counterpart the reuse/recycling rate of

(Collection, proper = Reduction of illegal waste batteries

treatment, reuse, and dumping

recycling) * Reduction of waste volume
Installation of storage | [Reuse]Installation of storage [Reuse]
battery equipment using | battery equipment in public = Improvement of
reused batteries in | facilities administrative service
public facilities *  Improved quality of dysfunction due to power
Effective use of administrative services outages (e.g., number of
reused/recycled through stable access to devices that were able to
products electricity operate with the use of

[Recycle) batteries)

Utilization of lead and plastics = Comparison of installation
and operation costs with
existing products

[Recycle]
Improvement of economic
value by  stabilizing
component and ingredient
values of lead and plastics
Amount recycled

Chapter I1V: Business Development Plan

1. Business Development Plan Overview
In Abidjan, the initial goal is to get the rental business of storage battery equipment packaged with

the reuse of waste batteries and maintenance contracts on track, and by leveraging the results of the
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proposed ODA project, a recycling business for selling lead, plastic, and other materials to domestic
manufacturers in Cote d'lvoire will also be implemented.

As shown in the figure below, the proposed business is to collect waste batteries and provide
rental services, including maintenance services, for reusable batteries that have been treated for reuse
as storage battery equipment. The batteries will also be sold as reused batteries for industrial use.

On the other hand, batteries that cannot be reused are recycled by extracting the lead and plastic of
the outer frame after detoxifying hazardous wastes such as hazardous waste fluid (diluted sulfuric

acid).

Value Chain End Users
ElHAMADA Public facilities requiring backup power supply

| Hamada Local JV Local (.:i‘y Ha!IS: 2.01 "
; IL Capita apital, Partner Co. ‘.” ’ “http:// uvicoci.ci/ accueil /communetout

Scrap Assoc'n ocal entity Operations Operations

Education /Health /Private Co.'s

Universities, Hospitals, Clinics,
= Dialysis/transfusion centers: 2,000
it/ Fwww gouv.cl/doo

/1528452006Mequette-Im pact-16-awril pdl

Yy

Schools(kindergarten, primary, secondary,

E‘, _I_s!amic polytechl_ﬂ_ic):25,ﬂgﬂ
P2 cousation gourci/n

p-content/uplosds/2018/10/poc

Sales - Lease
Maintenance

so|ieyieg
palelauagdoy

Municipality

2% Industrial Estates

https://www.jica.go.jp/cotedivoire/officefinformation/event/130513 html

Waste

‘.W ’ Batteries
4

uol328(|0D
uoljoadsu|
Sunlos

Households
Chamber of - J _J o J /‘ /‘
Commerce [ X ‘ /‘
. ' N Al »
‘.7 4 8 Population: 6 million

Expertise of
Tomatsu Yakin
Co.

anse|d ‘pesT

Lead - Plastic material

Sales use:rs:

alatiaie

|

2. Expected development impact through expanding Hamada’s Business in Cote d'Ivoire

Hamada’
s business can contribute to solving the above development issues in Cote d'lvoire by reusing and

recycling waste batteries.

In this business, the volume of hazardous waste will reduce the load on final disposal sites, and the
installation of storage battery equipment utilizing reused batteries in public facilities will contribute to
the stable supply of public services and the rebuilding of living infrastructure.

Assuming that the business is implemented, although Cote d'lvoire's laws, regulations, ordinances,
guidelines, etc., need to be developed, as the business becomes operational, it is estimated that it will
have the effect of deterring pollution risks such as lead pollution and reducing the amount of waste
batteries collected by 398 tons over a five-year period. Assuming the total amount of waste batteries
generated in the country is 1,750 tons per year, this amounts to 4.5% being reused or recycled over a
5 year period.

Furthermore, by installing storage battery facilities that utilize reused batteries in facilities that
require constant power, stable public services can be maintained.
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The introduction of storage battery equipment using reused waste batteries will enable the provision
of stable medical services. Furthermore, by transferring this technology to the counterpart in Cote
d'lvoire, it will promote technological improvement on the counterpart's side and contribute to the

improvement of governmental administrative capacity in Cote d'lvoire.

Value Chain Process

Qualitative development impact

Quantitative development

Proper disposal of waste
batteries

Establishment of a value chain
for waste

Establishment of a recycling
industry

Reduction in the volume of
waste and extension of the
operating life of landfills
Promotion of environmental
preservation

Promotion of a recycling and
recycling-oriented society

impacts

Reduction in the incidence
of pollution-related diseases
Reduction in the amount of
waste and increase in the
reuse/recycling rate of waste
batteries

Amount of waste batteries
collected = Amount of
volume reduction

Estimated number of jobs to
be created

Widespread use of
storage batteries

Provision of low-cost, high-
quality, and sustainable battery
storage devices that can
respond to power outages

Decrease in power outages
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