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Abbreviations
Abbreviation English / Indonesian
ACC Adaptive Cruise Control
AISI Asosiasi Industri Sepedamotor Indonesia
AISMOLI Association of Indonesian Electric Motorcycle Manufacturers
AIST National Institute of Advanced Industrial Science and Technology
ABS Anti-lock braking system
AEML Asosiasi Ekosistem Mobilitas Listrik
ASDIPI Directorate of Access for Industrial Resources and International Promotion
ASEAN Association of South - East Asian Nations
BAT Industrial Materials and Products Technology Center/ Balai Besar Bahan dan Barang
Teknik
BAMS Battery Asset Management Service
BAPPENAS NI;/ISiinOirsl‘;rly of National Development Planning / Badan Perencanaan Pembangunan
BEV Battery Electric Vehicle
BLDC Brushless Direct Current (motor)
BMS Battery Manufacturing System
BPSDMI Industrial Human Resources Development Agency / Badan Pengembangan Sumber
Daya Manusia Industri
BRIN National Research and Innovation Agency / Badan Riset dan Inovasi Nasional
BSKIJI Agency for Standardization and Industrial Services Policy
BSN Industrial Certification Institute/ Badan Standardisasi Nasional
C/P Counter Part
CAD Computer Aided Design
CAM Computer Aided Manufacturing
CAN Controller Area Network
CASE Connected, Autonomous / Automated, Shared, Electric
CBU Complete Build Up
CKD Complete Knock Down
COVID-19 Corona Virus Disease 2019
COP Conference of the Parties
DB Database
DCU Domain Control Unit
DKI Daerah Khusus Ibukota
E-Bike Electric Bike
EBTKE Direktorat Jenderal Energi Baru Terbarukan dan Konservasi Energi
ECU Engine Control Unit
ECU Electronic Control Unit
ELV End-of-Life Vehicles
ENTEC National Energy Technology Center.
ESDM Ministry of Energy and Mineral Resources
EU European Union
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Abbreviation English / Indonesian
EV Electric Vehicle
FAME Faster Adoption and Manufacturing of (Hybrid &) Electric Vehicles
FAMI Federation of ASTAN Motorcycle Industries
GAIKINDO The Association of Indonesia Automotive Industries
GDP Gross Domestic Product
GHG Greenhouse Gas
GIAMM Association of Automobile and Motor Equipment Industries
IBC Indonesia Battery Corporation
IBS International Battery Summit
ICE Internal Combustion Engine
IDR Indonesia Rupiah
IMS Indonesia International Motor Show
IKFT DG of Chemical, Pharmaceutical and Textile Industries
IKMA DG of Small, Medium and Multifarious Industries
IKMLMEA ?ri;elz‘ggrftt% glfl iirrnnzgtand Medium Industry for Metal, Machine, Electronic and
ILMATE Directorate General of Metal, Machinery, Transportation Equipment & Electronic
Industries
IMATAP Directorate of Maritime, Transportation &Defense Equipment Industries
IMC Indonesia Manufacturing Center
INPRES Presidential Instruction
101 Indonesia Institute of Automotive Industry
IoT Internet of Things
IP Intellectual Property
ISO International Organization for Standardization
JAMA Japan Automobile Manufacturers Association
JASO Japanese Automotive Standards Organization
JISC Japanese Industrial Standards Committee
KLHK Kementerian Lingkungan Hidup Dan Kehutanan
KPAII DG of Industrial Resilience, Region and International Industrial Access
KUR Kredit Usaha Rakyat
LCEV Low Carbon Emission Vehicle
LIBTEC Consortium for Lithium Ion Battery Technology and Evaluation Center
LVI Independent Verification Agency / Lembaga Verifikasi Independen
MEMR Minister of Energy and Mineral Resources Regulation
MIND ID Mining Industry Indonesia
MOF Ministry of Finance
MOI Ministry of Industry
MTEC National Metal and Materials Technology Center
NBRI National Battery Research Institute
NEDO New Energy and Industrial Technology Development Organization
NEMMP National Electric Mobility Mission Plan
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Abbreviation English / Indonesian
NEVC Office of the National Economic and Social Development Council
NIK Nomor Induk Kependudukan
NITE National Institute of Technology and Evaluation
NSDTA National Science and Technology Development Agency
ODA Official Development Assistance
OEM Original Equipment Manufacture
OIE Office of Industrial Economics
OJK Otoritas Jasa Keuangan
oJT On-the-Job Training
P4S] Center fqr F(_)rmulation, Implementation and Enforcement of Industrial

Standardization
PERIKLINDO | Perkumpulan Industri Kendaraan Listrik Indonesia
PIDI 4.0 Indonesia's Industry 4.0 Digital Center
PIKKO Perusahaan Industri Kecil Komponen Otomotif
PLN PT Perusahaan Listrik Negara
PMP Peraturan Menteri Perindustrian
PP Peraturan Presiden
PPPVI Center for Industrial Vocational Education Development
PSBB Pembatasan sosial Berskala Besar
R&D Research and Development
R&D&D Research and Design and Development
RIPIN Rencana Induk Pembangunan Industri Nasional
RPIMN Rencana Pembangunan Jangka Menengah Nasional
SBMC Swappable Batteries Motorcycle Consortium
SKKNI Standard Kompetensi Kerja Nasional Indonesia
SLA Sealed Lead Acid (battery)
SME Small & Medium Sized Enterprise
SMK Sekolah Menungah Kejuruan
SNI Standard National Indonesia
SOE State-Owned Enterprises
SPBKLU Stasiun Penukaran Baterai Kendaraan Listrik Umum
SPKLU Stasiun Pengisian Kendaraan Listrik Umum
STMI Sekolah Tinggi Manajemen Industri
STNK Surat Tanda Nomor Kendaraan
TCO Total Cost of Ownership
THB Thai Baht
TISI Thai Industrial Standard Institute
TKDN Tingkat Komponen Dalam Negeri
TNKB Tanda Nomor Kendaraan Bermotor
ToT Training of Trainers
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Abbreviation English / Indonesian
TP Technical Paper
UNFCCC United Nations Framework Convention on Climate Change
UNR United Nations Regulations
USD United States dollar
VAMM Vietnam Association of Motorcycle Manufacturers
VND Vietnamese Dong
VOC Volatile Organic Compounds
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CHAPTER 1 SURVEY SUMMARY

1.1 Background and Purpose of the Survey

1.1.1 Background of the Survey

In Indonesia, the economy has been recovering steadily from the Corona disaster, and economic
growth is expected to continue due to increased consumption by the growing middle-income class and
the demographic bonus period. Indonesia is making national efforts to improve its infrastructure,
investment environment, international competitiveness, and industrial and human resources
development, and in the motorcycle industry, there is a strong desire to promote, produce, and export
electric motorcycles.

Indonesia is the world's 3rd largest motorcycle sales market after India and China, and its production
scale has remained at 5-6 million units/year despite the impact of the Corona disaster. Furthermore,
according to Regulation No. 27 of 2020 of the Minister of Industry (currently updated by Regulation
No. 6 of 2022 and its partial amendment No. 28 of 2023), the country has set a target of 1 million
motorcycles sold per year and 12 million electric motorcycles sold in total by 2035, and aims to
become a sales base for electric motorcycles in the country and a manufacturing base for key
components such as batteries in Southeast Asia.

Indonesia's national plans for the promotion of the electric motorcycle industry are listed below.

Indonesia's national plan for the promotion of the electric motorcycle industry

1. Roadmap for the introduction of Industry 4.0 (Making Indonesia 4.0)
* Electric vehicles and electric two-wheeled vehicles (collectively referred to as "EVs") are
positioned as one of the seven areas of competitive advantage, and the National Medium-
Term Development Plan (RPJMN) 2020-2024 also sets out this direction.

2. National industrial development plan (RIPIN) 2015-2035
* EVsare positioned as the industry's top priority.

3. Presidential Decree No. 55 of 2019 / Minister of Industry Decree No. 27 of 2020 (currently revised
to No. 6 of 2022)
* Mainly stipulates measures to promote EVs.

1.1.2 Purpose of the survey

The purpose of this study is to understand the prospects and challenges for the spread of electric
motorcycles in terms of demand and supply in order to realize stable development of electric
motorcycles, and to examine the gradual shift to local production, standardization of battery standards,
and the formation of a supply chain, taking into account domestic policies in Indonesia. Furthermore,
the project aims to provide basic information to promote further investment by Japanese firms by
examining measures to contribute to the development of the industry by taking advantage of Japan's
strengths.
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1.2 Survey Policy

1.2.1 Expectations of the Japanese and Indonesian Parties to the Survey

(1) Expectations on the Japanese side

Japanese side hopes to fully explain the Japanese battery safety standard (TP21003) to the Indonesian
side through the ODA and hope that the Indonesian side will accept the standard adopted by the four
major Japanese companies.

(2) Expectations on the Indonesian side

Indonesian side would like to standardize their own battery standards after fully examining the battery
standards standardized by the four major Japanese manufacturers, Honda, Yamaha, Suzuki, Kawasaki.
Furthermore, there is an expectation that by providing sufficient information to Japanese firms, they
hope to increase investment and commitment from Japan related to electric two-wheeled vehicles.

1.3 Survey Contents and Process

1.3.1 Survey Contents

The inception report for this study, which was prepared in July 2023, was discussed with the Ministry
of Industry (MOI) through a kick-off seminar held in Indonesia in the same month. Furthermore, JICA
Survey Team discussed with the Japan Automobile Manufacturers Association (JAMA) and the
Ministry of Economy, Trade and Industry (METI), in addition to the JICA headquarters, as the
Japanese counterparts, and decided on the survey frame based on the agreement with these entities
(see Figure 1-1).

L. Stable development of electrification Promotion of investment

Objectives 5 R A A
in mobility in Indonesia by Japanese companies
Comparison with other countries (India, Vietnam, Thailand)

L Comparative study Impact on component

Activities on battery —— Userdemandsurvey -  Pilot Projects = —{ manufacturers due to
standardization electrification
A4
Outiut Identification of Japanese contributions to the electric motorcycle and battery industry
P in Indonesia

Figure 1-1  Objectives, Contents, and Outputs of this study

The following is a description of the survey according to the above figure.

(1) Comparative study on battery standardization
a. Identify the current status of electric motorcycle and battery-related business in Indonesia

* A total of about 25 organizations have been interviewed throughout the survey period, and
minutes of the interviews will be kept.

* QOutline market trends (users, auto loan insurers, and repair business) during the COVID-19
epidemic period.
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(2)

&)

(4)

()

b.

C.

Identify expectations of the Japanese companies

* During the period of the initial domestic work, set up a meeting to discuss with JAMA and
the relevant departments of the four major manufacturing companies to explain the contents
of this survey and to hear what they expect from this survey.

* Request for cooperation in conducting interviews with Indonesian local subsidiaries and
related parts manufacturers of each company, and in accepting a Japanese invitation program
to their factories and research centers in Japan.

Provide information of interest to the Indonesian side

* Battery safety inspections.

* Battery conformity evaluation.
* Battery recycles.

* Formation process of TP21003.

User demand survey

The demand survey will be conducted with the aim of clarifying the prospects for and challenges
in the diffusion of electric two-wheeled vehicles from the users' perspective.

Many Japanese OEMs and major parts suppliers do not have sufficient information on the
diffusion potential of replaceable batteries and the use and preference of electric motorcycles by
different users. This is one of the reasons why they are hesitant to invest in the electric motorcycle
industry in Indonesia.

The survey will be multi-pointed to determine user-specific characteristics.

The survey items include objective usage of electric two-wheeled vehicles, key purchasing factors,
subjective convenience and usage experience of users, and key issues from users' perspective for
the popularization of electric two-wheeled vehicles.

Pilot Projects
The following contents are planned and implemented.

»  Kick-off seminar (report on survey results of case studies in other countries, explanation of
inception report)

» Invitation to Japan (training on support for battery standardization, recycling of electric
bilaterals, human resource development related to batteries, and support for small and
medium-sized enterprises (SMEs) facing business transformation due to electrification, etc.)

»  Local seminar (debriefing on the results)

Impact on component manufacturers due to electrification
Summarize the supply chain situation surrounding the electric motorcycle industry.

Interviews with electric motorcycle assemblers were conducted by Japanese and local
manufacturer, by vehicle type, and by rated output of electric motorcycles. In addition to relevant
information services (e.g., MarkLines), the survey will be conducted with the Indonesian
Association of Motorcycle Manufacturers (AISI).

Understand how Japanese & Indonesian manufacturers perceive the impact of the electrification
policy, and interview them about their thoughts on the standardization of TP21003 in Indonesia.

Comparison with other countries

An analysis of policy trends in Asian countries will be conducted and reported to the Indonesian
side early in the study.
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(6)

Case studies will be conducted in three countries that could compete with Indonesia: India,
Thailand, and Vietnam.

The research team will be in charge of Thailand, and NRI India (see [Item 8]) will be in charge
of India and Vietnam through re-commissioning. The latest information that cannot be covered
by DB and statistics will be clarified through interviews in the field.

The survey on advanced cases (Taiwan) regarding the development of battery exchange stations
will be conducted by utilizing the information service provided by MarkLines and other
companies.

Identification of Japanese contributions to the electric motorcycle and battery
industry in Indonesia

The following information will summarize the results of the survey to date and conclusions from
the field seminar in the upper section, including the following.

»  Measures related to national concerns (battery standardization, safety testing, recycling)

» Measures that contribute to strengthening cooperation with Japanese motorcycle
manufacturers and parts suppliers

» Japanese government/private sector contributions to the promotion of Indonesian electric
motorcycles (ODA/non-ODA)
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The survey team members and personnel plan are shown in Figure 1-3 below.

1.4 Survey Team Members and Personnel Plan
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CHAPTER 2 TRENDS IN THE OVERALL MOTORCYCLE INDUSTRY
IN INDONESIA

21 Market Trends (Sales / Production / Exports)

Indonesia's sales and export trends are shown in Figure 2-1 below. Motorcycle sales remained at 7-8
million units until 2014. After 2015, motorcycle sales declined due to stricter loans and remained 6-6
million. In 2020, due to the Corona disaster, sales declined significantly by 44% year-on-year to 6.24
million units. In 2023, sales reached 6.24 million units, 19% y/y, almost back to the pre-Corona disaster
level.

9,000

8 013 7, 7447 867
6 480 6,3836,487 6,237

8,000 A
™" 064 4
7,000
5,9315,886
6,000 5,05851221
5,000
4,000 3,661
3,000
2,000
04
1,000 00 44 W70
7
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Thousands

B Domestic Sales W Export == Production

Note: No public data for motorcycle production since 2016
Source: survey team from AISI and AAF

Figure 2-1 Motorcycle sales, production, and export trends (2011-2023)

As shown in Figure 2-2, in terms of segment sales, the share of scooters has increased rapidly since
the early 2010s, reaching 88% in 2022. The share of cubs (under bone type) has declined from 30% in
2011 to 7%, but there is a certain persistent demand for these vehicles, as they are used as a means of
transportation in rural areas.
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e 79.0% g2.ay &% 87.2% 87.9% 87.6% 87,6%

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: AISI
Figure 2-2  Motorcycle Sales and Export Trends (2012-2022)

Exports have increased markedly since the late 2010s, reaching a record peak of 810,000 in 2019. It is
inferred that the decrease in domestic demand during this period due to the tightening of financial
conditions was translated into exports. 2022-2023 will see a downward trend in exports, but this is
inferred to be due to recovery of domestic sales due to a recovery in domestic demand, as opposed to
the other way around.

2.2 Trends of Major Manufactures

According to AISI's statistics, Honda has by far the largest share by manufacturer in 2022 with 76%,
followed by Yamaha with 22% (see Figure 2-3). When Suzuki and Kawasaki are added to the list,
Japanese-affiliated companies will account for more than 99% of the market share. Electric motorcycle
manufacturers are not included in the statistics because they are not members of AISI, but since electric
motorcycles account for less than 0.5% of the total, the situation of Japanese dominance of the market
remains unchanged even when electric motorcycles are included.

Honda, which has the largest market share, produces and sells its vehicles under Astra Honda Motor,
a joint venture with Indonesia's largest conglomerate, Astra Group, with a total production capacity of
5 plants and 6 million vehicles. Last year, AHM produced 4.6 million vehicles, Honda's Indian base
produced 4.2 million, and Honda's Vietnamese base produced 2.55 million, making AHM the Honda
Group's largest production base in the world.
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Source: Compiled from AISI and Marklines.
Figure 2-3  Indonesian motorcycle market share by brand (2022)

2.3 Impact of the COVID-19 epidemic

The new coronavirus epidemic caused a significant drop in motorcycle sales in Indonesia to 3.66
million units in 2020, down 44% from the previous year. It took three years for the motorcycle market
to recover to pre-pandemic levels, and it is estimated that this was due to a decline in income and
purchasing power among the general public, as well as a drop in demand for motorcycle taxis. In
Indonesia's motorcycle market, demand for motorcycle taxis is high, especially in large cities, and
since 2015, shopping and food delivery through online platforms such as Gojek, Grab, and Shoppee
have increased rapidly, and by 2020, approximately 4 million Ojek (motorcycle taxi driver) drivers
existed'. Large-Scale Social Restrictions (PSBB) implemented in March-April 2020 as a measure to
prevent the epidemic of the new coronavirus increased demand for online delivery such as food
delivery, while government measures to temporarily restrict the use of motorcycle cabs to transport
passengers to work and shopping Demand for motorcycle cabs has declined significantly. According
to one researcher's study?®, Ojek drivers' income decreased by 60% during this period. Even after the
end of the infection, it took some time for the demand for motorcycle cabs to return as a result of
changes in user behavior due to the widespread use of WFH and passengers' avoidance of motorcycle
cabs and public transportation. After 2022, with the easing of behavioral restrictions and the recovery
of the economy, demand for taxis and motorcycles largely returned to pre-infection social life and
demand recovered. The return and recovery of demand for motorbike taxi has contributed to the rapid
recovery in motorcycle sales.

2.4 Electrification Policy in Indonesia

2.41 Major Electrification Motorcycle Related Policies

The Indonesian government's policies related to electric two-wheelers include Presidential Regulation
No. 55 0f 2019 (partially amended by Presidential Regulation No. 79 of 2023), which establishes the
basic policy for EVs as a high-level decree, under which ministries and agencies set specific measures

! Riani Rachmawati, Safitri, Luthfianti Zakia, Ayu Lupita and Alex De Ruyter “Urban gig workers in Indonesia during

COVID-19” work organization, labour & globalization Volume 15, Number 1, 2021.
2 Same as above
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by law. The roadmap set a target of 3 million electric two-wheelers and three-wheelers, or 30% of the
approximately 10 million motorcycles produced, by 2035. Subsequently, Regulation No. 6 of the
Minister of Industry was issued in 2022, revising the previous Ministerial Decree of the Minister of
Industry and changing the target value of electric motorcycles and tricycles for 2035 to 12 million
units of cumulative sales.

Table 2-1 EV targets for motorcycles / three-wheelers and four-wheelers

Presidential Regulation No. 55 of 2019 ("PP 55/19")

e |t prescribes various measures, including financial and non-financial non-financial incentives and the
establishment of a national coordination team to accelerate the spread of electric vehicles, and
under the policies of the Decree, specific measures and regulations will be issued by the Ministries
of Industry, Finance, Transportation, Energy and Natural Resources, and other ministries and agencies.

e For consumers, the policy will stipulate measures such as excise tax exemption (for four-wheeled
vehicles), reduction of the cost of electricity for recharging, issuance of special license plates for
electric vehicles, and reduction of interest rates.

e For manufacturers, the government will set a target of gradually raising the domestic production
rate to 80% by 2030 for automobiles and by 2026 for motorcycles, and will provide excise tax
exemptions to manufacturers that have achieved the domestic production rate, as well as tax holiday
benefits for investment in electric vehicle production. In addition, the government will also provide
tax holiday benefits for investment in the production of electric vehicles.

Presidential Regulation No. 79 of 2023 ("PP 79/23")

e The date for achieving a 60% domestic production rate of BEVs (four-wheeled and two-wheeled) has
been pushed back from 2024 to 2027.

e By presenting an investment and production plan for BEVs (four-wheeled vehicles) by the end of
2025, imports of finished BEVs (four-wheeled vehicles) will be allowed until the end of 2025, and
preferential measures such as 0% import tariffs will be granted.

e Areference to subsidies for the purchase and conversion of electric motorcycles was added.

e Reference to battery exchange stations (SPBKLU) was added.

Minister of Industry Regulation No. 27 of 2020 ("PMP 27/2020")

e Establish policies and strategies (BEV roadmap) for the development of the EV industry to achieve a
minimum domestic production rate (TKDN).

e The 2035 target is to have approximately 3 million electric motorcycles, or 30% of the approximately
10 million motorcycles produced.

e Achieve a domestic ratio (TKDN) of 60% by 2025 and 80% after 2026.

e The calculation method for the domestic production rate is defined, and the domestic production
rate for motorcycle and three-wheeled vehicle parts is specified.

Minister of Industry Regulation No. 6 of 2022 ("PMP 6/2022")

e Revised the above Ministerial Ordinance of the Ministry of Industry to change the production target
and the calculation method of the domestic production rate, etc.

e Set a target of 12 million cumulative sales of electric motorcycles and tricycles by 2035.

e The target for the domestic production rate remains unchanged, but the calculation method for each
component is changed.

Minister of Industry Regulation No. 28 of 2023 ("PMP 28/2022")
e Partial revision of PMP 27/2020 following the enactment of PP 79/22.

e The BEV roadmap was revised to match the backdating of the 60% domestic production rate of BEVs
(four-wheeled and two-wheeled) from 2024 to 2026.
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e By 2035, the company has set a target of 1 million electric motorcycles and tricycles sold annually,
with a cumulative sales volume of 12 million units.

e Changed the calculation method of BEV domestic production rate.

Regulation No. 13 of 2020 of the Minister of Energy and Mineral Resources ("MEMR 13/2020")

e Definition of services and operator requirements for public battery charging stations (SPKLU) and
public battery switching stations (SPBKLU)

e The direction of charging infrastructure development in Indonesia, PLN's mandate to initiate
charging infrastructure development, business model options, and preferential electricity rates for
charging.

e Plug-in standards: charging connector standards and maximum voltage (480V), etc.

Presidential Instruction (INPRES) No. 7 of 2022

e Presidential Decree (INPRES) No. 7 of 2022 on the use of battery electric vehicles as service vehicles
for central government agencies and local government operations and/or personal service vehicles.

As discussed below, as of May 2024, there are no laws regarding the handling (recycling, reuse,
disposal, etc.) of electric two-wheeled vehicles and used batteries.

Table 2-2 shows the sales and production targets for autocycles and motorcycles for PMP27/2020 and
PMP6/2022.

Table 2-2  Percentage of Motorcycles/Tricycles Produced Domestically by Component

Passenger/ Commercial vehicle (Unit:10000) 2025 2030 2035
Total 200 300 400
. LCEV ratio(10,000) 20% (40) 25% (75) 30% (120)
Production
EV ratio against LCEV
PMP 27/2020 20% (8) 20% (15) 20% (24)
(10,000)
Domesitic sales 169 210 250
Export 31 90 150
PMP 6/2022 EV production 40 60 100
2W/3W (Unit:10000) 2025 2030 2035
. Total 880 980 1075
Production
EV ratio(10,000) 20% (176) 25% (245) 30% (322)
PMP 27/2020 —
Domesitic sales 770 840 900
Export 110 140 175
PMP 6/2022  |EV cumulative sales (population) 600 900 1200

Note: PMP6/2022 has a separate provision for a subsidy program for electric motorcycles (see next section 3.2).
Source: Prepared by the Survey Team from Ministerial Decree of the Ministry of Industry.

2.4.2 Compliance with the domestic production ratio (TKDN)

In Indonesia, as mentioned above, the domestic production ratio (TKDN) of industrial products is set
as an obligation or target with the intention of promoting domestic industry, and the achievement of
the TKDN is often a condition for purchase subsidies. As for electric motorcycles, as mentioned above,
the TKDN is set by Presidential Decree, etc. The allocation of domestic production points by
component of the domestic production ratio is shown in Table 2-3 (the system in which "domestic
production points" are added by domestic production, and the domestic production ratio of the entire
product is calculated). Under the May 2024 law, it is mandatory to achieve a domestic production ratio
of 60% by the end of 2026 and 80% by the end of 2029, and domestic production of batteries with
high points is particularly essential.
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Table 2-3 Percentage of Motorcycles/Tricycles Produced Domestically by Component

Parts Components Localization point

10% (2020-23 )
11%.(2024-)

30% (2020-23 )
35% (2024-)

10% (%) (2020-23 )
12% (2024-)

Frame, rear/front fender, food

Main f
ain frame or/and body parts | "

Cell, module, BMS, cooling &

Batter
: thermal. Management. etc.

Gear, shaft, electrical wiring,
controller/ ECU/ PCU., etc.

5 main parts (steering, suspension,
brake, wheels, electrical
instrument, universal components)

Drive train

10% (%)

S ti t
upporting components (each main part 2% x 5 parts)

Research and Development

0,
(R&D) 10%

Implementation level of R&D

30% (2020-29)
20% (2030-)

Source: Prepared by the Survey Team from the Ministerial Decree of the Ministry.

Assembly Work force, equipment

On December 8, 2023, Presidential Regulation No. 79 of 2023 (PP 79/2023), which amends
Presidential Regulation No. 55 of 2019 (PP 55/2019) to promote EV conversion, went into effect. It
mainly backtracks the BEV domestic production rate target and relaxes investment requirements for
domestic production, and is seen as a policy revision based more on the domestic production status of
batteries and other electric vehicle components (see Table 2-4). In interviews with AISI, AISMOLI,
and other electric motorcycle-related industry associations, it was pointed out that this revision of
domestic production targets has made it easier for Chinese electric vehicle manufacturers who want to
start with CBU exports of electric vehicles to enter the market.

Table 2-4 Qutline of Revision of President Regulations

PP 55/2019

PP 79/2023

Domestic production rate of two-
wheeled motorcycles
(TKDN)

2019-2023,TKDN 40 %
2024-2025,TKDN 60 %
After 2026, TKDN 80 %

2019-2026, TKDN 40 %
2027-2029, TKDN 60 %
After 2030, TKDN 80 %

Domestic production rate of four-
wheeled vehicles
(TKDN)

2019-2021,TKDN 35 %
2022-2023,TKDN 40 %
2024-2029 TKDN 60 %
After 2030, TKDN 80 %

2019-2021,TKDN 35 %
2022-2026,TKDN 40 %
2027-2029,TKDN 60 %
After 2030, TKDN 80 %

Additional special provisions for
CBU imports

Import duty and luxury tax
incentives apply only to CKD
production, and CBU imports are
not eligible for these benefits
(only four-wheeled vehicles are
eligible).

For manufacturers that start mass
production by the end of 2025,
preferential measures equivalent
to CKD will be applied to a certain
number of CBU imports. (Only for
four-wheeled vehicles)

Source: Prepared by the survey team from the Ministerial Decree of the Ministry of Industry.

2.4.3 Issues that should be solved in future

(1)

Many electric motorcycle manufacturers in Indonesia currently purchase their batteries through
"Indonesian domestic transactions" from domestic battery manufacturers who pack imported battery
cells from China to produce finished products, or from importers who handle the finished batteries
themselves. By interspersing Indonesian domestic transactions in this way, batteries are considered to

Compliance with future domestic procurement rate regulations
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be procured domestically (100% domestic procurement rate), contributing to an increase in the overall
domestic procurement rate of vehicles.

In order to further increase the domestic procurement rate in the future, it will be necessary to promote
domestic procurement of components other than batteries, and it is essential for all manufacturers to
strengthen their supply chains in Indonesia.

(2) Reduction of manufacturing costs

For the future spread of electric mobility, reducing manufacturing costs is an urgent task to keep selling
prices down. In particular, the cost of battery procurement accounts for about 40% of the vehicle
manufacturing cost. As mentioned above, many Indonesian electric motorcycle manufacturers procure
batteries from domestic battery packing companies or importers, which adds a certain amount of
transportation costs, customs duties, and transaction fees to the high cost. This is one of the reasons
for the high cost.

Gesits' shareholders, such as Indonesia Battery Corporation, are promoting the domestic production of
battery cells in Indonesia.

(3) Infrastructure Development

The battery swapping type electric motorcycle requires the development of battery swapping stations,
which would require significant additional investment if they were to provide the same level of
convenience as the network of gas stations and small service providers covering the whole of Indonesia
as described above.

On the other hand, given that subsidized ICE fuel “Pertalite” is constant at 10,000 Indonesian
rupiah/liter, it is currently difficult to generate significant revenue from the operation of battery
charging and swapping stations that compete with it.

In the future, it will be necessary to strengthen the supply chain for swapping station-related products,
parts, and services, including reduction of procurement costs for swapping stations, stable supply of
related electrical parts, etc., and inexpensive installation work, as well as to improve operations to
ensure profitability.

(4) Providing after-sales service

According to the interviews with Grab, the key factor they emphasized in procuring electric
motorcycles for use in the ride-sharing service was the availability of after-sales service, such as repairs
in the event of trouble. From this perspective, among the emerging electric motorcycle manufacturers,
Viar is highly reliable because it originally manufactured and sold ICE three-wheelers and has
workshops for repairs.

In Indonesia, motorcycles are "assets" for many users, and they tend to place great importance on after-
sales service in order to maintain the value of their assets. Therefore, the availability of after-sales
service, which is considered to influence the purchasing behavior of all motorcycle users, as well as
Grab and Gojek, which provide ride-sharing services, is an important point for the future spread of
electric mobility.
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CHAPTER3 TRENDS AND ISSUES |IN THE ELECTRIC
MOTORCYCLE INDUSTRY IN INDONESIA

3.1 Market Trends

The annual sales of electric motorcycles increased after Presidential Decree No. 55 of 2019, reaching
10,000 units in 2021 and 62,000 units in 2023 (see Figure 3-1). Factors contributing to the expansion
of electric motorcycle sales in 2023 include (1) a subsidy policy of 7 million rupiah for electric
motorcycles, which came into effect in April 2023, stimulating demand, (2) the entry of many electric
motorcycle manufacturers in response to the subsidy policy, intensifying competition, and the
introduction of low-priced models, (3) the introduction of new models (3) online platforms such as
Grab and Gojek, as well as state-run companies, are shifting to electric motorcycles.

Units
25000
23428
20000
17198
15000
10546
10000
5000
2109
982
32 234 .
0 — |
2017 2018 2019 2020 2021 2022 2023*

Source: AISI
Figure 3-1  Sales of Electric Motorcycles (As of December 2023, based on registrations)

The total number of electric motorcycles sold in the Indonesian market is not published, but there are
two existing surveys about it: AISI's 2022 cumulative sales figures and a survey of owned electric
motorcycle brands conducted by an Internet news site cited in Table 3-1 and Table 3-2 below. These
two results don't fully represent the market situation and cannot be simply compared because they are
different survey forms, but the following implications can be pointed out from the results;

*  The lineup of popular electric motorcycle brands has changed dramatically over the past year. In the
meantime, new policies such as subsidies were introduced, and Gesits, Volta, and Selis, which were
among the first to be eligible for such subsidies, are gaining popularity with their low-priced models.

* In 2023, there are more than 60 electric motorcycle brands/manufacturers as far as the Ministry of
Industry IMATAP is aware, compared to 43 brands in 2022. Therefore, it can be seen that the electric
motorcycle market in Indonesia is a very competitive market as of 2023, with more than 17 new brands
launching in one year and large fluctuations in popularity occurring as mentioned above.
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Table 3-1 Cumulative Sales of Electric Motorcycles by Brands / Manufacturer (as of June 2022)

Electric The Other

Motorcycle Viar Gesits Volta United ECGO Smoot Total
37 brands

Brands

Cumulative

Sales until 7,300 3,440 2,600 1,003 753 741 3,187 19,024

June 2022

Is\’/ia;rrlzet 38.4% 18.1% 13.7% 5.3% 4.0% 3.9% 16.8% 100%

Source: AISI

Table 3-2 Electric Motorcycle Ownership by Brands / Manufacturer (as of April 2023)

Electric Alva

Motorcycle Selis Gesits Uwinfly Volta One ECGO NIU Gogoro Total
Brands

Owners 748 598 524 491 410 241 204 133 3,349
(S)l::f;rs M1 20330 | 17.83% | 15.62% | 14.69% | 12.27% | 7.20% | 6.09% | 3.97% 100%

Source: AISI, REPUBLIKA?

3.2 Related Policies by the Indonesian Government

Subsidies for electric two-wheelers are available for both new and modified vehicles, with the Ministry
of Industry administering the subsidy program for the former and the Ministry of Energy and Mineral
Resources for the latter.

3.2.1 Subsidy program for new vehicles

The Ministry of Industry has issued Regulation No. 6 of 2023 of the Minister of Industry ("PMP
6/2023™), which began providing subsidies for electric two-wheeled vehicles in April 2023. Details
are as follows.

3 https://ekonomi.republika.co.id/berita/rtdqmh440/survei-republika-8-motor-listrik-terfavorit-selis-gesits-memimpin
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Minister of Industry Regulation No. 6 of 2023 ("PMP 6/2023")

e Provision of government subsidy of 7 million rupiah per vehicle for the purchase of electric two-
wheeled vehicles

e Subsidies will be provided for up to 200,000 units in FY2023 and up to 600,000 units in FY2024.

e Motorcycles eligible for subsidies must be registered in the SISIS Information System Supporting
Information System (SISAPIRa) provided by the General Directorate of Metals, Machinery,
Transport Equipment and Electronics (ILMATE) of the Ministry of Industry, and the TKDN value must
be at least 40% to be eligible for information system registration.

e Subsidies are offered to citizens of certain (income classes) (income requirements relaxed in the
August 2023 amendment to the statute)

DG ILMATE, under the Ministry of Industry, commissioned PT Surveyor Indonesia to operate the
online platform SISAPIRa (Government Support Information System for the Purchase of 2W-Electric
Vehicles). However, until June 2023, only 600 people have been registered to purchase a new 2W-
EV; in August 2023, MOI Regulation 6/2023 was amended to Minister of Industry Regulation No. 21
of 2023, expanding eligibility for the assistance program to all persons with a qualifying ID number
(NIK) The new regulation was amended by the Minister of Industry Regulation No. 21 of 2023. To

track government assistance programs, SISAPIRa has three statuses for dealers ().

1. Registration: Dealer registers buyer information (NIK)

2. Verification: The dealer verifies the customer's profile using NIK data from the Minister of
the Interior and awaits issuance of the new STNK and TNKB. During the verification process,
the dealer may request reimbursement of the subsidy/discount from the government.

3. Delivery: Subsidies are paid by the government to each dealer.

DG of ILMATE, Police 2W-EV Manufactures/ 2W-EV Dealers 2W-EV Buyer
Ministry of Industry Industrial Companies
Online Platform: SISAPIRa
Registration:

Verification of
Manufacturers

Verification of Seller

Clearance for products to
receive subsidy

NIK Data from Minister of
Domestic Affairs

Verification of Sales

|. {

Registration to platform

Choose dealers

Registration to
platform

1. Attend the dealer

2. Show Buyer’s ID (NIK)

3. Complete form in the
platform

Register products with
TKDN = 40%

Ask independent
verification agency (LVI) to
carry out Verification

Issue new Vehicle
Registration (STNK),
Vehicle Plate (TNKB)

1.Verify Buyer'siD
(NIK), other
information

2.Claim incentive

Buy one new 2W-EV
(on the road)
with subsidy IDR 7 million

Disburse subsidy
IDR 7 million per purchase

Figure 3-2

Delivery: Receive
Government subsidy
by fiscal year term

Receive the new 2W-EV |

End

End l

Government Assistance Scheme for the Purchase of Electric Motorcycles

After its introduction, the number of electric motorcycles eligible for subsidies reached 11,532 units
in 2023, contributing to increased sales in the electric motorcycle market, but well below the
government's target of 200,000 units (in 2023).

The first reason for falling short of the target was that the subsidy program initially had strict eligibility
requirements, including income restrictions, which resulted in a lack of growth in applications. In light
of this situation, the Indonesian government has relaxed the conditions so that after August 2023, the
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income limit will be removed and any Indonesian citizen aged 17 or older with a resident registration
number can purchase and apply for the subsidy. The second reason that prevented the achievement of
the target was the limited number of finance companies offering financing services (installment
payments) for the purchase of electric motorcycles for individuals. This is due to the difficulty in
assessing the market value of used electric motorcycles, which is the basis for setting interest rates.
The third reason is that for individual users who are eligible for subsidies, concerns about battery life
and the relatively high price compared to ICE vehicles are not enough to dispel the points that
discourage them from purchasing electric two-wheelers.

The first and second of the three reasons above have been improving since the start of the subsidy
policy in 2023, and the latest information from January and February 2024 shows that the monthly
sales volume has remained above 7,000 units and the number of subsidies has already exceeded 8,000
units, so sales and subsidy payments are expected to exceed those in 2023*. The number of subsidies
is already over 8,000 units. Note that the number of subsidies eligible for 2024 has been significantly
reduced to 31,600 units, and it can be said that the Ministry of Industry, which provides subsidies, has
switched to setting more realistic targets.

3.2.2 Subsidies Program for Conversion from ICE to electric two-wheelers

The Ministry of Energy and Mineral Resources has issued Ministerial Decree No. 3 of 2023 of the
Minister of Energy and Mineral Resources, implementing a subsidy program of 7 million rupiah
(67,620 yen) for the conversion of 50,000 vehicles from ICE to electric two-wheelers. It stipulates that
not only individuals (the subsidy for new vehicles is limited to individuals), but also community groups,
government agencies, or nongovernmental organizations are eligible to receive assistance for the
conversion of electric two-wheeled vehicles. The government and state-owned enterprises own many
ICE motorcycles, and the measure is seen as a way to promote the use of electric motorcycles by
encouraging the conversion of these ICE vehicles to electric vehicles.

Minister of Energy and Mineral Resources Regulation No. 3 of 2023 ("MEMR 3/2023")

e Provision of government subsidy of 7 million upiah (67,620 yen) per vehicle for the purchase of
electric two-wheeled vehicles

e The goal is to convert 50,000 motorcycles in 2023 and 150,000 in 2024.

e Modifications may only be performed at modification workshops approved by the Land Transport
Bureau of the Ministry of Transport.

To streamline the conversion application process and receive conversion subsidy, Directorate General
of EBTKE under the Ministry of ESDM create an online platform®. EBTKE platform is useful for the
motorcycle owner to register conversion application, conversion workshops to register their business
and recognize by the public, and spare parts companies to supply spare parts for conversion and
warranty.

EBTKE platform registration is also mandatory for the conversion workshop to receive the
Government assistance/ conversion subsidy. The specific procedures for applying for subsidies are
shown in Figure 3-3, and their complexity has been cited as one of the factors contributing to the low
number of subsidy applications and payments (181 applications were approved in 2023). Other factors
include the lack of after-sales service and other guarantees from the original ICE motorcycle
manufacturer after the modification, and the limited number of modification workshops?®.

https://otomotif.kompas.com/read/2024/03/18/070200715/motor-listrik-subsidi-laku-8.000-unit-pada-maret-2024
https://ebtke.esdm.go.id/konversi/

® Conversions can only be performed at workshops accredited by the Directorate General of Land Transport of the Ministry
of Transport; as of January 2024, the Ministry of Transport has accredited 29 modification workshops, mainly in Java and
Bali. However, only 15 modification workshops are registered on the EBTKE platform, which is required to receive subsidies.

W A
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As specified in the 2023 Ministry of Transportation Regulation No. 39, modifications to electric
motorcycles include the following

(M
2
3)

Battery packs and battery management systems
DC voltage reducer (DC-DC converter)
Electric motors must be power regulated as follows

(i) 1to2kW for 110 cc or smaller types
(i) Maximum 3 kW for 110 to 150 cc types
(ii1) Maximum 4 kW for 150 to 200cc types
(iv) Minimum 4 kW for 200cc type
(4) Electric motor drive control system (controller, inverter, electronic control unit/ECU)
6))

(6)

Battery charging port

Other necessary auxiliary equipment

These are the items that LVIs should check in order to receive government assistance for Conversion.
DG of EBTKE,

Ownerf
Minkstry of ESDM ‘ |

DG of Land Transportation, Motorcycle
Conversion Applicant

s [ Ministry of Transportation Weasiaan l

Workshop

Registration to operate Register through platform

(Cormversion Fonm)

l Permit for comversion ]

workshop operation _I ebtie esdm.go kd/konversi [

E—

Clearance 1o receve

Registration to plathorm |

conwersion subsidy | Attend the conversion workshop |

1.Check the technical conditions of

mataneycle,

2 Check the documents
Oramer’s 1D (MK, Viehicle
regastration (STHEL Procfof
vehiche cwnerthip (BPKE). Engine
MNumber, Chasses Number (VIN]

] Aglermem O COMVErEaon
costs (max, IDR 17 million
minus subtidy)

2 Statement of Wilingness to
Conwart Motor Vehicles

Cleared of tasesMickets

Comersion protess (2 days)
Battery pack and BMS: Brushless
O, Ehectric motor; Ebeciric mator
drive contred system (controller/

irverter/ ECUY Charging port

Ot r SUpPOTting equipment

Issue niew Viehicle

Physical and Technical check

Comversion Worthiness Test ’

| BpLskE fssue SUT and SRUT |

Submit application

1.Testing of Type Test Certification
(SUT). and Type Test
Rr(_;u:,hahon Certification (SRUT)

2. ssuande of STNKE, TNKB

Ak independent
vetification agency (LV1) to
carry out Verification of
Conversion Process

ﬂ.cgl-).lullqn (STHE) and |
Wehicle Plate (TNKB) [

Disburse Government
subsidy (IDR 10 mllion)

PET COMPETEION

Recerve the
Government subsidy
by fizcal year benm

End
Receive the convirted
Handover the comverted matorbikes
motorbakes End

Figure 3-3  Government Support Scheme for Electric Motorcycle Conversion

As manufacturers and motorcycle models eligible for conversion as of 2023. Honda (50 types),
Yamaha (47 types), Suzuki (10 types), Piaggio (8 types), SYM, Vespa, and TVS are included. The
performance guidelines for converted bikes are as follows: (1) mileage: 50-60 km (fixed battery) or
25-30 km (replaceable battery); (2) maximum speed: 80 km/h (from ICE 100 km/h); (3) payload
remains the same.

Conversion (from gasoline motorcycle to electric motorcycle) vehicles are covered by the following
warranties: (1) 1-year BLDC motor warranty, (2) 2-year controller/inverter warranty, (3) 1,000 charge
battery pack warranty, (4) 6-month or 10,000 km warranty except for major parts. The company will
continue to provide a warranty for the following items.

At the end of December 2023, Minister of Energy and Mineral Resources Decree No. 13 of 2023 was
issued, increasing the subsidy amount from Rp. 7 million to Rp. 10 million. A local magazine reported
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that "as of August 16,2023, only 112 subsidies for retrofitting had been granted and 5,399 applications
for retrofitting were submitted during the same period, but 1,716 were cancelled due to cost
constraints’," suggesting that the reason for the increase is that retrofitting of electric vehicles is well
below the target of 50,000 units The reason for the increase is believed to be that the number of electric
vehicles converted has fallen far short of the 50,000 target.

3.3 Major Electric Motorcycle Manufacturers

3.3.1 Trends of Major Electric Motorcycle Manufactures

According to statistics from the Ministry of Industry, there are 53 registered electric motorcycle
manufacturers (the latest data indicate that the number has increased to 63). In addition, according to
the Ministry of Industry®, as of January 24, 2024, there are already 19 companies and 56 models of
electric motorcycles that meet the 40% domestic production rate (TKDN) requirement and are eligible
for government subsidy payments. The subsidy-approved companies, models, and prices are listed on
the Ministry of Industry website and are outlined in the table below. Although no data is publicly
available on the nationalities of the subsidy-approved motorcycle manufacturers and the companies
that have invested in them, 15 companies are members of AISMOLI, mainly local and Chinese
companies, and Honda (Astra Honda Motor) is the only Japanese brand.

7 Tambahan Subsidi Konversi Motor Listrik Jadi Rp 10 Juta Per Unit Mendapat Apresiasi (kontan.co.id)
8 https://kemenperin.go.id/artikel/24279/Diperluas,-Bantuan-Pembelian-Motor-Listrik-Berlaku-Satu-NIK -untuk-1-Unit
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Table 3-3 Prices and Specifications of Major Brands

Brand IRFESH B & AISMOLI ETIE it Specification
(Company) (TKDN) ek (Models) (Mil IDR) (battery V/capacity/power)
v v

Selis Juara Bike Agats, Emax, Agats :9.59 - Agats:60V/27Ah/
Go- plus 159 2000W/(SLA)
72V/20ah/ 2000W
Smoot Smoot Motor v v Tempur, Zuzu  11.5-12.9 Zuzu:64V/21.5Ah/1500W
Indonesia Tempur 64V/21Ah/1500W
Polytron Hartono Istana v v Fox 135
Teknologi
Rakata Artas Rakata Indonesia v v S9, X5 13.5-15.1
Alva Electra Mobilitas v v One, Cervo 29.49-35.75 One :60V/45Ah/ Max4KW
Cervo:73.8V 24Gh Max9.8KW
Greentech Greentech Global v Scood, Aero, 5.3-9.7
Engineering etc
United Terang Dunia Interusa v v X, MX MX 8.8
TX 23.5-42.9
Volta Volta Indonesia v v 401, 402,403  9.95-11.95 401:64V/21Ah/ Max1500W
Semesta
Viar Triangle Motorindo v v New, NX, EV1  7.32-14.52 NX: 60V/223Ah/2000W
New:60V/23.5Ah,/2000W
Gesits Wika Industri v v G1, Raya 20.9-21.97 G1;72V/20Ah/Max4HP
Manufactur
Yadea National Assembler v v E8S, T9, G6 14.5-20.5
Exotic Roda Pasifik Mandiiri v v Vito, Mizone,  5.59-7.99
Sprinter
Quest Ide Inovatif Bangsa v Atom 20.95
Uwinfly Uwinfly Indonesia v v N9, T3 Smart,, 5.99-15 72V/32Ah (SLA) /2000W
Industries BW Smart, etc
Jarvis Jarvis Listas Mandiiri v v Morgan 12.9
Enine Nenetology Indonesia v v 111115 12.9-15
Ecgo Green City Traffic v 3 A/T.SA/T 12.9-15.9
Alessa Alessa Motors v v Uno, Duo 10.9-12.9
Indonesia
Honda Astra Honda Motor v EM1e: 33 50.26V/29.4Ah/Max1.7kW

Source: Compiled by the Survey Team from the Ministry of Industry's website SISAPIRa and the websites of the companies

The electric four-wheeled vehicle market can be divided into four price segments as follows. Note that
all prices are expressed in terms of actual prices after discounting the subsidized amount of 700 rupiah
(67,620 yen).

(1) Low-end segment (approx. 5-10 million rupiah (48,300-96,600 yen))

5-10 million rupiah (48,300-96,600 yen) segment sold by manufacturers such as Seltis, Unifly, and
others. Many of these models use SLA (lead-acid) batteries, which are cheaper than electric
motorcycles with lithium batteries. Two types of batteries are used: 60V and 72V. Electric motorcycle
manufacturers supplying this segment also produce and sell electric bicycles that do not require license
plate registration. Unwinfly, a Chinese-owned company that is a leading manufacturer in this segment,
was the industry leader last year, selling 10,980 units. Yadea, also Chinese-owned and affiliated with
the Indomobil Group, sold 8,018 units last year, ranking third in the industry. Both companies mainly
use plug-in systems.
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(2) Low to medium segment (approx. 10-15 million rupiah (96,600-144,900 yen))

It is currently the volume zone with the highest sales volume, priced between 10 and 15 million rupiahs
(96,600-144,900 yen), and uses mainly battery swap system. The two leading brands are Smoot and
Volta, which use 60-64V lithium-ion batteries. The former sold 10,935 units last year and the latter
5,074 units last year. The motor is an in-wheel type, and its maximum output is mainly 1.5Kw. Volta
also sells a plug-in type.

Apart from these two companies, the third company that is increasing its sales after 2023 is Hartono
Istana Teknologi, which is part of the Polytron Group, a major local consumer electronics brand, and
is in third place. It uses a plug-in 72V lithium-ion battery.

(3) Intermediate segment (approx. 20-30 million rupiah (193,200-289,800 yen))

The main manufacturer in this segment is Gestis, a subsidiary of the state-owned IBC. The company
has adopted a unique standard with a plug-in charging type, a 72 V battery, a center type motor, and a
maximum output of 3 kW. 2,238 units were sold in 2023, placing it 9th in the industry.

(4) High-end segment (from approx. 30 million rupiah - (289,800- yen))

The leading brand in the high-end segment is the Alva brand from Electra Mobilitas, which starts at
over 29 million rupiah. The charging type is plug-in, the battery is 72 V, and the motor system has a
center maximum output of 3 kW, which is higher than other companies. Honda has been selling the
high-priced 30 million rupiah swappable battery type EMle: since last December, with Honda's
removable Mobile Power Pack e: (MPP) battery, 48V standard (catalog value is 50V), side-type motor,
and maximum output of 1.7 kW.

The major brands are plotted by price and maximum output in the figure below.

million IDR
35
® Honda
30 o-Alva
25
20 ® Gesits
15
® Smoot
10 @
Volta
5 @ Uwinfly
0 T T T T kw
0 1 2 3 4 5

Note: Plotted by price (after subsidy discount) and maximum output for each brand
Source: Each brand’s catalog

Figure 3-4  Price and maxixmum output of major brands

(5) State-owned company Wika Industri Manufaktur (Gesits)

The Gesits brand of electric motorcycles is manufactured by state-owned Wika Industri Manufaktur,
which was acquired in December 2022 by the Indonesia Battery Corporation (IBC), a company in
which four state-owned companies (state-owned electricity company PLN, state-owned oil company
Pertamina, state-owned mineral resources development company Aneka Tambang, and MIND ID)
have invested. Indonesia Battery Corporation (IBC), in which four state-owned companies (PLN,
state-owned electricity company, Pertamina, state-owned oil company, Aneka Tambang, and MIND
ID) have equity stakes, acquired 53% of Wika Industri Manufaktur's outstanding shares, positioning
Gesits as a national company (see Figure 3-5). Production capacity is 25,000 units per year, with plans
to expand to 50,000 units per year in the future.
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Gesits currently produces plug-in electric motorcycles with 72V batteries, and in February 2022 agreed
to collaborate with Electrum, a joint venture between Gojek and TBS Energi Utama, Pretamina, and
Taiwan's Gogoro to develop an electric motorcycle ecosystem. Gesits is providing vehicles to
Pretamina and Gojek (see Figure 3-6). However, increased sales by competitors have put the company
in ninth place in the industry with 2,238 vehicles sold in 2023, down from second place in 2022.

Traditionally, the company has focused on plug-in electric motorcycles, but in line with the growing
popularity of battery-replaceable electric motorcycles, at the electric vehicle exhibition organized by
Periklindo in April 2024, along with IBC's battery swap station, the company converted from a plug-
in model to a battery The model with a battery swap station was exhibited (see Figure 3-7). The battery
voltage and capacity of the battery-swappable electric motorcycle on display was 72 V and 25 A,
which was modified from the 72 V and 20 A of the plug-in type in response to users' requests for
longer distances. The company plans to install 100 battery replacement stations and produce 1,200
replacement batteries by 2024.

Gesits' replacement batteries are supplied by the Chinese-owned Renewable Energy Group. The
company is a member of the Fulcrum Consortium, a consortium of state-owned enterprises (SOEs) in
China. The consortium agreed in June 2023 to cooperate with Indonesian SOEs such as IBC in the
development and standardization of the BAMS and other electric motorcycle ecosystems, and the
supply of batteries to Gesits is seen as part of that cooperation.

State Owned Company(BUM)

Ptetamina

PT. Wika
Industri
Manufaktur

Indonesia
Battery
Corporation
(IBC)

Antam 53%

v

Inalum

i Sold
i majority

47%

259 PT. Wijaya
Karya

PLN Industri &
Konstruksi

Source: Prepared by the Survey Team from newspaper reports and other sources.

Figure 3-5  Relationship between Gesits and its manufacturing company Wika Industri

Manufacture
Infrastructure:GS Electric bike
Pretamina iesls
4 company
Collaboration .
subsdiary
Gogoro llectrum Gojek
Swapping & battery Integrator
technology

Source: Prepared by the Survey Team from newspaper reports and other sources.

Figure 3-6  Collaboration with Gesits, Ilectrum (Gojek), Pretamina, Gogoro
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.l BRI

Figure 3-7  Gestis electric two-wheeler, battery, and battery swap station
(Photo taken by the Survey Team at the electric vehicle motor show organized
by Periklindo in April 2024)

(6) Smooth Motor (Smoot)

Smoot Motor produces electric two-wheelers under the Smoot brand, its flagship product, and was
established in 2021 by SWAP Energy, a battery replacement service provider established in 2019
Smoot's electric two-wheelers are provided by SWAP Energy. In March 2022, Smoot/Swap Energy,
Grab, and PLN will launch the In March 2022, Smoot/Swap Energy, Grab, and PLN agreed to
collaborate to develop an ecosystem for electric two-wheeled vehicles, supplying vehicles primarily
to Grab (see Figure 3-8). and the second largest sales volume in the industry. In addition, PT Santomo
Green Power Management (SGPM), a subsidiary of Santomo Resources Corporation (Tokyo), has a
business alliance with Smoot Motor, and SGPM will be responsible for Smoot's electric motorcycles
in Sulawesi and east of Lombok, including Makassar City, South Sulawesi SGPM sells and rents
vehicles and operates battery exchange stations in Sulawesi and east of Lombok, including Makassar
City, South Sulawesi.

Electric bike Battery Swap station

Swap Energy

Smoot

4 company
Collaboration

PLN Grab
Battery swap Delivery/ mobility
Infrastructure Service

Source: Prepared by the Survey Team from newspaper reports and other sources.

Figure 3-8  Collaboration with Smoot, Swap Energy, Grab, and PLN

(7) Volta indonesia Semesta (Volta)

Volta is a joint venture between digital service provider M Cash Integrasi and last-mile delivery startup
SiCepat Ekspres and is manufactured at a manufacturing facility in Semarang, Central Java. SiCepat
and M Cash are working together to add battery replacement stations. SiCepat and M Cash are
cooperating to build more battery exchange stations, and have agreed to cooperate with PLN to build
battery exchange stations. 500 stations are in operation in Java and Bali as of the end of 2022.
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(8) llectra Motor Group (Alva)

Indika Energy is diversifying from the coal business and has established Ilectra Motor Group, a
manufacturer of electric motorcycles in 2022. Co-financiers are Indonesian venture capital firm Alpha
JWC Ventures and Hong Kong-based Horizons Ventures (Figure 3-9). The price is relatively high at
300,000-400,000 rupiah (2,898-3,864 yen), but the Italian design has been well received by motorcycle
enthusiasts. Indika is building a manufacturing facility in Cikarang, West Java, with an annual
production capacity of 100,000 units starting in late 2022. Sales in 2023 were 2,354 units, ranking 9™
in the industry. Indika has also formed a joint venture with Taiwanese tech giant Foxconn’ and has
agreed to invest in commercial vehicle and battery production.

Indika Energy Foxconn
Group
[
l
llectra Motor PT Foxconn
Group (ALVA) Indika Motor
Electric motor bikes Commercial vehicle & battery

Invested in B-series together
with Horizons Ventures and
others

Source: Prepared by the Survey Team from newspaper reports and other sources.

Figure 3-9  Indika Energy Group's electric vehicle business

(9) Astra Honda Motor (Honda)

In November 2022, Astra Honda Motor announced plans to increase electric motorcycle sales in
Indonesia to 1 million units per year by 2030 and to launch a combined seven models by 2030. Two
of these models, the Honda EM1 e: and EM1 e: Plus, battery-replaceable electric motorcycles, were
launched in December 2023. These two models are eligible for the battery replacement service
provided by PT HPP Energy Indonesia (HPP), and customers can apply for the service on HPP's
website after purchasing the electric motorcycles. The sales volume of these two models is undisclosed,
but it can be inferred that the sales volume is small since there are very few vehicles seen running in
the city compared to other electric motorcycle manufacturers.

(10) PT Energi Kreasi Bersama (Electrum)

Energi Kreasi Bersama is a joint venture between PT GoTo Gojek Tokopedia Tbk (GOTO) and energy
company PT TBS Energi Utama Tbk (TOBA), which markets the Electrum electric motorcycle brand
(Figure 3-10). The company is working with Pertamina to provide swapping station services at
Pertamina's gas stations. The company will invest US$1 billion (about 156.7 billion yen) to start
construction of a plant with an annual production capacity of 250,000 units in Cikarang, West Java, in
June 2023, with operations scheduled to begin within 2024. Electrum plans to supply all of the electric
motorcycles used by parent company GOTO's Gojek by 2030, with recent plans to sell 500,000 units
by 2025. Meanwhile, GOTO and TOBA have announced plans to invest about $1 billion (approx.
156.7 billion yen) over five years starting in 2024 to support the development of Indonesia's electric
vehicle ecosystem.

? Hon Hai Technology Group is well known in Japan. The world's largest electronics manufacturing service provider (EMS)
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Utama

PT Energi Kreasi
Bersama
(Electrum)

1 billion USD investmentin Eco
systemin 5 years

Source: Prepared by the Survey Team from newspaper reports and other sources

Figure 3-10 Electrum's Shareholder Composition

3.3.2 Trends in industry associations

In Indonesia, motorcycle-related industry associations include AISI (Association of Indonesian
Motorcycle Industry) and AISMOLI (Association of Indonesian Electric Motorcycle Industry), and
there is also PERIKLINDO (Electric Vehicle Industry Association), which has members of both
electric motorcycles and automobiles.

Established in 1971, AISI is the oldest motorcycle-related industry association, with a total of five
members: four Japanese motorcycle manufacturers (Honda, Yamaha, Kawasaki, and Suzuki) and one
other company (Indian-affiliated TVS). AISI is a member of FAMI, the international motorcycle
organization, and is the Indonesian counterpart of Japan's JAMA (Japan Motorcycle Manufacturers
Association). is run by members who focus on internal combustion engine vehicles, and no startup
electric motorcycle manufacturers are members.

AISMOLI was established in January 2022 and has 26 members (as of July 2024), mainly emerging
electric motorcycle manufacturers; with over 50 motorcycle manufacturers registered, this means that
about half of them are members. Only 24 companies have their names published on the website, and
major local companies such as Volta, Gesits, Smoot, and Alva are members (see Figure 3-11).

@

menis @ALVA  pavico YIAR 'ﬁ
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ZERO @macNum W‘ POLYTRON
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Figure 3-11 AISMOLI Member Companies

The Indonesian Electric Vehicle Association PERIKLINDO was established in April 2022 mainly by
electric vehicle (four-wheel) manufacturers such as Wuling and DFSK, both Chinese companies, and
MAB, a local bus manufacturer, but also by electric motorcycle manufacturers Smoot, Benelli, HTM,
battery manufacturers, A wide range of related companies, including workshops, are members. The
main activity is the Periklindo Electric Vehicle Show (PEVS) organized by PERLIKINDO every May,
which is the largest electric vehicle motor show in Indonesia, attended by both association and non-
association members. The association is headed by Mr. Moeldoko, Chief Advisor to the President,
who has a strong influence on Indonesia's electric vehicle policy.
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3.3.3 Trends in Industry AssociationsTrends and Future Issues for Unification of
Standards and Criteria in the Industry

In July 2023, IBC, in cooperation with five electric motorcycle manufacturers and two internal
combustion engine to electric motorcycle conversion service companies, agreed to establish Battery
Asset Management Service (BAMS) system (see Figure 3-12). BAMS is a system management that
integrates physical infrastructure, such as batteries and battery exchange stations, and digital systems
in a unified manner. By standardizing the infrastructure, digital systems, and batteries of electric two-
wheelers, BAMS will promote the development of the electric two-wheelers ecosystem and the spread
of electric two-wheelers. IBC plans to supply the batteries procured by IBC to BAMS participating
companies in the future, which is expected to reduce battery costs through mass production of batteries.

2W OEM, 2W Conversion <— Uniformity” —» < c?;:::& > System Provider & Integrator

IBC IBC ~ a— 1BC

5 EV2W OEMs :
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[ == ]
— Grrame T sre i
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Figure 3-12 BAMS: Battery Asset Management Service Overview

The cooperation of the five OEMs in the formation of BAMS is expected to spur a move to unify the
standards for swappable batteries that IBC plans to supply (see Figure 3-13). On the other hand,
Smoot/Swap Energi, the largest battery swap provider, and Electrum, in which leading mobility service
provider Gesits has a stake, are not members of BAMS, and it remains to be seen how far BAMS will
spread in the industry in the future.
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Figure 3-13 Relationship Diagram between BAMS and OEMs
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While the unification of hardware, infrastructure, and system standards through BAMS is expected to
lead to the development of a domestic ecosystem, it will be a challenge to determine how the
companies will share the investment in future charging infrastructure development. In addition, since
the battery standards and battery charging methods of each company are currently different, it will be
a challenge to determine which standards will be aligned. For example, Gesits and Volta use 72V and
60V, respectively, and the former uses a top cable connection while the latter uses a bottom push
connector.

Furthermore, BAMS does not include Indonesia's largest ICE motorcycle manufacturer, Astra Honda
Motor, or the second largest, Yamaha, nor does it include Taiwan's Gogoro, the largest battery
replacement service provider in the global market. The issue will be how to harmonize with
international standards and norms, such as the Swappable Battery Motorcycle Consortium (SBMC),
in which these manufacturers participate.

In other developments, in June 2023, the Asosiasi Ekosistem Mobilitas Listrik (AEML) was
established, led by state-owned companies Pretamina and PLN, to bring together companies involved
in the broad battery ecosystem, including electric motorcycle manufacturers, ridesharing, and charging
infrastructure. (The AEML has 18 member companies in the battery ecosystem. The chairman of the
Trustee Board of the association is Airlangga Hartanto (Minister of Economic Coordination), and the
member of the Supervisory Board is Rachmat Kaimuddin (Deputy Minister of Maritime Investment
Coordination), making it an organization established with the backing of high-level government
officials. As shown in Table 3-4, AEML is characterized by the participation of a wide range of
companies from upstream (mineral resource development) to downstream (ride-sharing, etc.). In
addition, while BAMS is led by IBC, of which four state-owned companies are shareholders, AEML
is led by state-owned infrastructure and energy companies and resource companies, as only PLN and
Pertamina are members among IBC shareholders.

Table 3-4 AEML members

State-own Companies PLN., Pertamina

Mining industry: Adaro, TBS Toba Energi Utama

Motorcycle Manufacturer: Alva, Smoot, Viar, Volta, Gesits, VKTR
Private Sectors (Bus, Charging)
Rideshare: Goto, Grab.

Charging Stations: Oyika

3.4 User Trends and Issues

3.4.1 Characteristics of Users of Electric Two-Wheelers

(1) Business User

Business users refer to users who use electric motorcycles as a means of earning income, specifically
drivers who provide taxi and/or delivery services through online vehicle dispatch apps such as Gojek
and Grab (referred to here as "online taxi drivers").

As shown in Table 3-5, the daily mileage of business users is approximately 150-200 km. Many
business users need to recharge or swappable batteries multiple times during the day, and they use
electric motorcycles with swappable batteries to save recharging time. In most cases, the vehicles are
rented or leased from Gojek or Grab.
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Table 3-5 Characteristics of Business Users of Electric Motorcycles

Item Contents

Revenue generation through the provision of taxi and

Purpose of Use ) . . . . .
P delivery services via online vehicle dispatch apps

Distance traveled per day | Approx. 150-200 km

Types of Electric
Motorcycles

Mode of Use

Source: Project team based on demand survey results

In many cases, battery-swappable

Often rented or leased

Based on the results of the demand survey discussed below, the major brands of electric motorcycles
used by business users are Smoot and Volta. An overview of these brands of electric motorcycles is

shown in Table 3-6.

Table 3-6 Major Electric Motorcycles used by Business Users

Brand Smoot Volta

Typical model

Tempur 401 Regular
Price Rp 18,500,000 Rp 16,950,000
(178,710 yen) (163,737 yen)
Driving range 60km/battery 60km/battery

(*One additional battery can be
added as an option)

Battery voltage and 64V, 21.5Ah 64V, 21Ah
capacity

Motor power 1,500W (Max. 3,000W) 1,500W
Maximum speed 60km/h 60km/h

1,925 x870x 1,140

1,920 x 680 x 1,100

Dimensions (in mm)

*Prices are before the government subsidy is applied (as of May 2024).
Source: Project team based on information disclosed by each company

(2) Private User

Private users are defined as users who use electric motorcycles for personal use. In most cases, they
use electric motorcycles for daily transportation, such as commuting to work, shopping, or taking their
children to school.

As shown in Table 3-7, the average daily mileage of private users is about 15-70 km. Unlike business
users, most private users do not need to recharge or swappable batteries during the day, so they use
plug-in electric motorcycles that allow them to manage their own batteries. In most cases, they own
electric motorcycles by themselves.
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Table 3-7 Characteristics of Private Users of Electric Motorcycles

Item

Contents

Purpose of Use

Daily travel to and from work, shopping, taking children to

school, etc.

Distance traveled per day

Approx. 15-70 km

Types of Electric Motorcycles

In many cases, plug-in type

Mode of Use

In many cases, use by self-ownership

Source: Project team based on demand survey results

Based on the results of the demand survey discussed below, Volta and Gesits are the major brands of
electric motorcycles used by private users. Since an overview of Volta electric motorcycles has already
been provided in the section on business users, Table 3-8 provides an overview of Gesits, Alva, and
Polytron electric motorcycles.

Table 3-8 Major Electric Motorcycles used by (or interest) Private users

Brand

Gesits

Alva

Polytron

Typical Model

G1 one Fox R
Price Rp 28,970,000 Rp 36,490,000 Rp 20,500,000 -
(279,850 yen) (352,493 yen) 21,500,000

(198,030-207,690 yen)
(*Battery not included)

Driving range 50km/battery 70km/battery 130 km

Battery voltage/ 72V, 20Ah 60V, 45Ah 72V, 52Ah

capacity

Charging time 3 hours 4 hours unknown

Motor power 2,000W (max. 5,000W) 4,000W 3,000W

Maximum speed 70km/h 90km/h 95km/h

Dimensions (mm) 1,947 x 674 x 1,135 1,960 x 755 x 1,200 unknown

Other
Information

Battery is rented

200,000 rupiah (1,932

yen) per month

at

Note: Prices are before government subsidies (as of May 2024).
Source: Project team based on information disclosed by each company

3.4.2 Characteristics of Swapping System provided by each company

(1) Overview of Battery Swapping Services

In Indonesia, battery swapping stations are referred to as SPBKLUs. According to an announcement
by the Ministry of Energy and Mineral Resources (ESDM) in January 2024, there are 1,772 SPBKLUs
throughout Indonesia, of which about 70% are concentrated in Western part of Java, namely in DKI
Jakarta (555 SPBKLUs), West Java (367 SPBKLUs), and Banten (294 SPBKLU ).
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There are also several types of battery swapping stations, as shown in Table 3-9. The most widespread
type is SWAP'?, followed by VOLTA''.

Table 3-9 List of Battery Swapping Stations in Indonesia

Type Number of units Remarks
SWAP More than 1,500 Installed at gas stations, convenience stores, etc.
VOLTA More than 300 Installed at convenience stores, SiCepat (last mile
delivery service) locations, etc.
OYIKA 109 -
HPP Energy Indonesia 16 Installed at convenience stores, etc.

Source: Compiled by Project team from various sources.

(2) Overview of Each Company’s Battery Swapping Service

Table 3-10 outlines the SWAP and VOLTA battery swapping services that are becoming increasingly
popular in Indonesia.

Both of these systems allow users to check the remaining battery level of their electric motorcycles
and search for battery swapping stations via a mobile app. At the battery station, the user places the
used battery in a designated space (in the case of SWAP) or reads a QR code (in the case of VOLTA),
which opens a slot for the battery to be swapped. Battery swapping usually takes less than one minute.

Table 3-10 Overview of SWAP and VOLTA Battery Swapping Services
Item SWAP VOLTA

Battery swapping - Two types are available: 3-slot type and | - Number of slots varies by location
station 8-slot type

Ssuar .
i l : = P _.‘QQZ-?
(3 slots) (8 slots) \
Battery - Voltage/capacity: 64V 21Ah + Voltage/capacity: 60V 23Ah
+ Type: Lithium-ion iron phosphate | + Type: Lithium-ion iron phosphate
battery battery
Size (mm): 177 x 140 x 338 + Size (mm): 175 x 103 x 365
Weight: 11.5 kg + Weight: 11kg
Motorcycle driving range: up to 60 km | + Motorcycle driving range: up to 60 km
Mobile app - Display of battery level and | Display of remaining battery level
Feature temperature + Locating battery swapping station

Locating and reserving a battery | -+ top-up
swapping station
top-up
Anti-theft lock

10 Battery swapping station provided by Swap Energi Indonesia

1 Battery swapping station provided by PT Volta Indonesia Semesta
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Item SWAP VOLTA
Mobile app Screen Sswar Sswap SGB Mobile Penukaran Baterai
Im a ge CONNECTED WiTH FIND SWAP Lihat scatus bateral dengan mudah
YOUR E-MOTORCYCLE STATIONS NEARBY Sekarang i genggaman angaruml

(Display of b:attery (Station location (Display of battery | (Station location

level and search and level) search)
temperature) reservation)
Sowp s{“”? Beli Paket Baterai
PaY A5 VOU GO YOUR E-MOTOREYCLE o T

°

-
(Top-up) (Anti-theft lock) (Top-up)
How to swap [For 8-slot type] 1. Find station locations with the
1. Find station locations with the mobile mobile app
app (reservations can also be made) 2. Go to the station and read the QR
2. Go to the station and place the used code attached to the station surface
battery in the designated space in 3. The empty slot in the station will
front of the station. open and a used battery can be
3. The empty slot in the station will inserted there.
open and a used battery can be 4. The slot containing the replacement
inserted there. battery will open and the battery
4. The slot containing the replacement can be taken from it.

battery will open and the battery can
be taken from it.

Cost 160-200 rupiah 10,000 rupiah (97 yen) per exchange
(1.5-1.9 yen) per kilometer traveled

Eligible Electric Smoot, Minerva Electron Volta

Motorcycles brand

Other Information | - The company plans to increase the -
number of 8-slot type stations in the
future.

Home charger also sold as an accessory

Source: Compiled by Project team based on publicly available information from each company and interviews with dealers.

3.4.3 Contents of Demand Survey and Its Result

(1) Overview of Demand Survey Implementation

A demand survey was conducted targeting users of electric motorcycle with the aim of clarifying future
prospects and issues for the diffusion of electric motorcycles in Indonesia from the users' perspective.

(i) Discussion Points and Survey Items

This survey was conducted on the items listed in Table 3-11 with the aim of identifying objective
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status of use of electric motorcycles, key purchasing factors, subjective convenience and usage
experiences of users, and key issues from users' perspectives for the diffusion of electric

motorcycles.
Table 3-11 Discussion Points and Survey Items
Discussion Points Survey Item

Understanding the Actual (Objective) Use of | Current usage
Electric Motorcycles + Actual usage (daily mileage, frequency of battery
What are the current conditions of use of electric swapping/charging, etc.)
motorcycles and how do they differ from those of | ©+ Maintenance status (major replacement parts,
gasoline-powered motorcycles (increase/decrease maintenance locations, etc.)
in mileage, increase/decrease in maintenance, | - Differences from gasoline-powered motorcycles
etc.)? (both in terms of use and maintenance) and why
Identification of Key Purchasing Factors Key Purchasing Factors
What do users consider important when selecting | ©+ Motivation for Electric Motorcycle Use
and purchasing electric motorcycles? + Selection Criteria for Electric Motorcycles

Brands you consider most attractive and why

Understanding the subjective customer experience | Convenience and User experience

What do users think about the convenience and | + Advantages and disadvantages of electric

experience of using electric motorcycles (especially motorcycles compared to gasoline-powered

the advantages and disadvantages compared to motorcycles

gasoline-powered vehicles)? - Satisfaction with batteries, battery swapping /
charging, maintenance, and mobile apps

Identification of key issues for diffusion Issues and Needs

What do users consider important among the | -+ Problems you have experienced or concerns you

various challenges to the widespread use of electric have about electric motorcycles and batteries

motorcycles? + Bottleneck Factors for the diffusion of Electric

Motorcycles
Recommended measures

Source: Project team

(ii) Survey Target

In setting up the survey target population, users were classified from two perspectives: "user
attributes" and "motorcycle type”.

In terms of "user attributes," as described in (1) above, JICA Survey Team categorized users into
two groups: "business users" and "private users. On the other hand, in terms of "motorcycle type,"
electric motorcycles were categorized into two types: "battery-swappable electric motorcycles" and
"plug-in electric motorcycles," while "gasoline-powered motorcycles" and "electric bikes'*" were

also included.

(iii) Survey Methodology

This survey was conducted through a combination of offline interviews (one-on-one), online
questionnaires, focus group discussions, and house visits. Since the main purpose of this survey
was to identify issues from the user's perspective, the methodology was designed with a focus on
obtaining qualitative information rather than statistical accuracy.

First, one-on-one offline interviews were conducted with visitors by waiting at battery swapping
changing stations around town for business users of battery-swappable electric motorcycles and at
gasoline-powered motorcycle users (both business and personal users) at gas stations around town
for visitors.

12" Electric bikes are battery-powered bikes and, unlike electric motorcycles, do not require vehicle registration. However,
government regulations limit their speed to 25 km/h.
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On the other hand, for private users of battery-swappable electric motorcycles and users of plug-in
electric motorcycles (both business and personal users), an online survey was conducted because it
was difficult to source survey participants using the above method.

Focus group discussions were then conducted with electric motorcycle users (both business and
personal users) and electric bike users (personal users only) to gain a more detailed understanding
of the actual usage and issues regarding electric motorcycles and electric bikes. In addition, house
visits were conducted to personal users of electric motorcycles to understand the actual conditions
and issues related to charging electric motorcycles at home.

For the details of survey target and methodology as well as survey schedule and locations, please
refer to “Appendix 1: Demand Survey”.

(2) Demand Survey Results

The following are the findings of the demand survey regarding the current use of electric motorcycles
in Indonesia, as well as prospects for their widespread use and issues to be addressed. For details of
the survey results, please refer to Appendix 1: Demand Survey.

(i) Although the use of battery-swappable electric motorcycles is increasing among
business users, the frequency of battery swapping is high due to concerns about
battery quality, etc.

*  Business users are increasingly using electric motorcycles with swappable batteries that
save recharging time. Business users travel 150-200 km per day, and swappable batteries
on average 5 times per day (i.e., after traveling approximately 30-40 km).

*  This is due to concerns about battery quality, such as the possibility that the remaining
battery charge may suddenly drop and the motorcycle may stop midway through the trip.
However, this behavior may in fact cause a negative cycle: more frequent recharging,
battery degradation, reduced driving range, more frequent recharging, and so on.

(ii) Plug-in electric motorcycles are becoming popular among wealthy individuals
and early adopters.

*  Private users use motorcycles for daily use, such as commuting, and prefer plug-in
models that allow them to manage their own batteries, since the mileage is short and there
is little need to choose a battery-swappable model.

*  The most important factors for persona; users when purchasing electric motorcycles are
“mileage per battery” and “charging time”. Recently, brands with long mileage such as
Polytron (mileage per charging: 120~130km) have been well received.

*  Charging is performed once a day for 2-3 hours at night (charging from 30~50% battery
level to 100%) at home in many cases. During the house visit survey, no complaints of
power outages occurring or other problems were heard. It seems that the 2,200W
contracted power at home is enough to charge the electric motorcycles almost without
any problems.

*  Private users of electric motorcycles are currently the affluent and early adopters
(sensitive to new things and trends), and they select brands based on price, functionality,
performance, as well as appearance and reputation. The major issue in the future will be
whether the adoption of electric motorcycles will expand not only to early adopters but
also to the majority of the population.

(iii) Although electric motorcycles have been in use for only a short period of time
and have not caused any major problems, problems may occur in the future due
to battery quality deterioration.

*  For both business and private users, the current usage period of electric motorcycles is
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generally short, ranging from six months to one year. For business users, maintenance
support is provided by Grab and Gojek, and for private users, no major maintenance
problems have arisen because the motorcycles are still within the warranty period.

In terms of use, many positive comments were heard, such as savings in running costs
compared to gasoline-powered motorcycles, while no major complaints were expressed.

However, as the period of use lengthens, problems associated with battery quality
deterioration in particular (safety issues and economic issues such as lower resale prices
of used electric motorcycles) may arise and become a bottleneck in the diffusion of
electric motorcycles. In the survey, the expected resale price was not necessarily high
(less than 60% of the purchase price after 5 years), and many respondents indicated that
they wanted to use their electric motorcycles as long as possible (until it breaks down),
so it appears that not many users expect to sell their used electric motorcycles in the future.

(iv) The amount of purchase subsidy from the Indonesian government is sufficient.
Challenges to diffusion include: (1) expansion of swap/charging station
infrastructure, (2) performance improvement, and (3) enhancement of
maintenance and parts supply system.

Many users answered that the Indonesian government's purchase subsidy (7 million
rupiah) for electric motorcycles is sufficient, and price is not considered to be a major
issue.

The most frequently cited issues for diffusion are: (1) expansion of swap/charging station
infrastructure (increase in the number of stations, even distribution, extension of
operating hours, etc.), (2) performance improvement (increase in battery range,
horsepower, etc.), (3) enhancement of maintenance and parts supply system (especially
outside of Jakarta). The government should focus on addressing these issues.

(v) It is also important to educate citizens about the quality and safety of electric
motorcycles. The release of Japanese-brand electric motorcycles could be a
catalyst for changing the mindset of citizens.

In addition to the above issues, many users of electric motorcycles said that the general
public is not fully aware of electric motorcycles and that concerns about the quality and
safety of electric motorcycles (e.g., that they might explode suddenly or break down in
heavy rain or floods) could be a bottleneck in their diffusion. Many respondents said that
they were concerned about the quality and safety of electric motorcycles.

Therefore, in order to popularize electric motorcycles among the majority of the
population, it is important to conduct educational activities to eliminate the above
concerns. Many people also expressed hope for electric motorcycles of Japanese brands,
and the release of an electric motorcycle under a Japanese brand that has already earned
the trust of gasoline-powered motorcycles would provide an opportunity to change the
mindset of the public.

(vi) Demand for converting gasoline-powered motorcycles to electric motorcycles
has been strong among users who want to save money on gasoline while
retaining their existing motorcycle bodies. However, there is a problem that they
are no longer covered by dealer maintenance.

The main motivation for converting gasoline-powered motorcycles to electric
motorcycles is to save on gasoline while retaining the body of the existing motorcycle
(mostly Japanese brands). Although the cost of conversion is about IDR15-20M (without
subsidy), demand for conversion is growing steadily, especially among the younger
generation.

The number of users of government subsidies for conversion is still low. To receive
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government subsidies, workshops need to be government certified, but due to the high
cost of installing the equipment required for such certification (IDR 500M+), small
workshops are providing conversion services without government certification and
without subsidies.

*  After conversion, the motorcycle is no longer eligible for dealer maintenance, and some
users are concerned about this. The risk that a motorcycle that could be resold for a
reasonable price without conversion will have its value significantly reduced due to
conversion, and this could be a bottleneck to the widespread use of conversion in the
future.

Implications from the Survey Results

Based on the results of the above demand survey, the following implications can be drawn.

Business users who mainly rent or purchase replacement battery-powered motorcycles from
OJEK operators (Grab, Gojek, etc.) enjoy the economic benefits of simplified maintenance, but
the limited number of battery swapping stations hinders ease of use. If the number of swapping
stations can be set up in line with traffic demand and motorcycle supply, and if there are no
problems for OJEK operators or swapping station operators to continue their business, the
business use of battery-swappable electric motorcycles will have the potential to spread.

Plug-in electric motorcycles are purchased mainly by private users, but their use period after
purchase is short and is still covered by warranty. Therefore, no major problems have been
reported during the survey.

About half of the personal users surveyed owned a main gasoline-powered motorcycle and used
an electric motorcycle as a second vehicle. Therefore, it cannot be said that electric motorcycles
are replacing gasoline-powered motorcycles at present, but there is a good possibility that electric
motorcycles with a longer mileage will spread in the future due to improved battery performance,
and that they will replace gasoline-powered motorcycles.

In addition, there is a risk that the value of these motorcycles will decline significantly in a few
years' time compared to gasoline-powered motorcycles, which can be used continuously for a
long period of time, due to battery quality deterioration, availability of battery swapping
guarantees, and other sales conditions, and depending on market conditions a few years later, a
decline in demand from private users may occur. Depending on market conditions over the next
few years, there is a possibility that a decline in demand from private users may occur.

JICA Survey Team have confirmed that there are a small number of private users of battery-
swappable electric motorcycles and a certain number of business users of plug-in electric
motorcycles.

For private users of battery-swappable electric motorcycles, it is necessary to either use them for
routine neighborhood transportation or to systematically replace the batteries by checking the
replacement points in advance when going on long trips. It is believed that the generalization of
this usage still needs to wait for the development of external conditions, such as the establishment
of swapping stations, etc.

Business users who use plug-in electric motorcycles are constrained by the charging time, so they
charge at night, resulting in a daily mileage limitation. Business users can use plug-in electric
motorcycles if they have a business model that allows them to conduct their business within these
restrictions (e.g., delivery of food and goods to nearby areas).

There is a certain demand for the conversion of gasoline-powered motorcycles to electric
motorcycles among users who want to save money on gasoline while retaining their existing
motorcycle bodies. However, there is the problem of the vehicle no longer being covered by dealer
maintenance after conversion. Therefore, whether incentives (government subsidies, etc.) can be
provided to compensate for the risk of a significant decrease in the value of the vehicle due to
conversion is considered a challenge for future diffusion.
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3.5 Status of Related Infrastructure and Issues

3.5.1 Gas Station

In Indonesia, the state-owned oil company Pertamina supplies fuel for mobility throughout the country,
operating 7,868 gas stations as of the end of 2022. At the end of 2020, the number of locations was
5,518, indicating an increase of more than 2,000 locations in two years.

R S - e —

Source: https://www.pertamina.com/Id/news-room/news-release/optimalkan-suplai-energi-spbu-pertamina-di-
wilayah-jawa-tengah-dan-di- yogyakarta-terapkan-digitalisasi-spbu

Figure 3-14 Plutamina-operated gas station

Pertamina also operates Pertashops, which are smaller than gas stations, in 6,152 locations nationwide
as of the end of 2022, mainly in suburban and rural areas. The number of these pullout stores was
4,308 at the end of 2020, so the number increased by about 1,800 over the following two years until
2022.

Source: https://www.pertamina.com/id/news-room/news-release/energi-berkualitas-dari-layanan-pertashop-
diminati-masyarakat-papua-barat

Figure 3-15 Plutamina Operated Plutashop

Non-Pertamina operated gas stations such as Shell (222 only in Java as of January 24, 2024) and BP
(42 only in Java as of January 24, 2024) exist mainly in urban areas of Java.

There are also small fueling facilities called "Pertamini" (unrelated to Pertamina in terms of sales
business) and small distributors who sell fuel in glass bottles or plastic bottles nationwide. Although
there are many unauthorized and illegal businesses, they are an important means of supplying fuel in
mountainous areas and islands where gas stations such as Pertamina do not operate.
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Source: https://otomotif.tempo.co/read/1608918/pertamini-harus-daftar-mypertamina-untuk-kulakan-pertalite

Figure 3-16 Small Fueling System
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Source: https://otomotif.kompas.com/image/2020/08/05/142100815/amankah-mobil-minum-bensin-
eceran-?page=3

Figure 3-17 Sales of Gasoline on the Road

With these fuel-sharing networks stretching from urban areas to mountainous regions and islands,
motorcycles and automobiles in Indonesia are able to travel everywhere without the possibility of not
being able to refuel.

The rapid increase in the number of gas stations in Indonesia is due to the growing demand for fuel
resulting from strong sales of motorcycles and automobiles in Indonesia.

According to the Association of Indonesian Motorcycle Industry (AISI), Indonesia's motorcycle sales
volume, after a primary decline due to COVID-19, has gradually recovered and is expected to reach
its pre-COVID-19 level of over 6 million units by 2023 (see Table 3-12).

Table 3-12 Motorcycle Sales and Exports (AISI)

Year Domestic Sales Number of units exported
2019 6,487,460 810,433
2020 3,660,616 700,392
2021 5,057,516 803,931
2022 5,221,470 743,551
2023 6,236,992 570,004

Source: Prepared by the Survey Team from information provided on the AISI website. (https://www.aisi.or.id/statistic/)
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As for four-wheeled vehicles, although sales declined significantly in 2020, they have almost
recovered to the pre-COVID-19 level of over 1 million units in 2022 (Table 3-13).

Table 3-13 Motorcycle sales and exports

Year Domestic Sales Number of units exported
2019 1,030,126 332,023
2020 532,027 232,175
2021 887,202 294,639
2022 1,013,582 473,602
2023 998,059 505,134

Source: Prepared by the Survey Team from information provided on the GAIKINDO website.
(https://www.gaikindo.or.id/indonesian-automobile-industry-data/)

3.5.2 Electric Power

By the end of 2022, Indonesia's total installed generation capacity amounted to 81 GW, of which 48.04
GW (60.7%) comes from the state-owned power company PT Perusahaan Listrik Negara (PLN), 20.18
GW (26.5%) from independent power producers, 5.64 GW (7.7%) from business license holders, 3.58
GW (5.1%) from private companies (factories, etc.), and the remaining 55 MW (0.01%) are
governments.

Electricity demand in Indonesia has been increasing year by year. Indonesia's electricity demand
increased by 5.69% from 2020 to 2021, with a total consumption of 310.06 TWh. From 2000 to 2021,
Indonesia's electricity demand increased by 216.29%

Although Indonesia has achieved an electrification rate of 99.78% , there are many areas on islands
where electricity is supplied through the grid only for a few hours when diesel generators are in
operation, and lighting and other equipment is used during the rest of the day using electricity stored
by solar power generation.

3.5.3 Battery charging and exchanging stations

By the end of 2023, there will be 932 registered battery charging stations (SPKLU) and 1,772
registered battery exchanging stations (SPBKLU) throughout Indonesia. This is about 2.5 times the
target (1,035 SPKLUs and SPBKLUs combined )of the Ministryof Energy and Mineral Resources
(ESDM) of Indonesia. Below are the main operators and related information for SPKLU and SPBKLU.

Table 3-14 Major Battery Charging Stations in Indonesia

Service Providers Charging station locations Service Area
PLN 411 Major cities nationwide
Green Energy Station (Pertamina) 4 Jakarta, Tangerang

Jakarta metropolitan area, West

Astra Otopower 14 Java, East Java

Source: Prepared by the Survey Team
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Table 3-15 Major Battery Replacement Stations Installed in Indonesia

Service Providers Exchange Station Locations Service Area
SWAP ID/Smoot Approx. 1,500 Major cities nationwide
Jakarta metropolitan area, Bandung,
SGB/Volta 131 Semarang, Cirebon, Surakarta
Oyika 109 Jakarta metropolitan area

HPP Energy Indonesia/Astra

Honda Motor 15 Jakarta

Source: Prepared by the Survey Team

3.6 Trends and Issues in Strengthening Production and Supply Chain in Japan

JICA Survey Team summarize the trends and issues related to the strengthening of the electric
motorcycle production and supply chain of Astra Honda Motor (AHM), the Japanese motorcycle
manufacturer with the largest market share in terms of sales volume in Indonesia.

3.6.1 Trends in Strengthening Production and Supply Chain in Indonesia

AHM published its electrification roadmap to 2030 in November 2022. A summary is as follows.

Roadmap for electrification by AHM

* Introduce a total of seven electric motorcycle models to the market by 2030 (two models in 2023,
two models in 2024, and then three models by 2030)

* Two types of batteries are planned to be introduced: one that directly charges the vehicle's onboard
batteries and another that replaces the batteries.

¢ 1 million electric motorcycles are planned to sell annually by 2030.
* AHM's electric motorcycles will be developed with the highest priority on quality and durability.

* Graduallyincrease the local procurement rate of electric motorcycle-related parts, including battery
replacement infrastructure, and invest in the construction of a new production line in Indonesia.

* Strengthen relationships with local parts suppliers and others in Indonesia, and enhance human
resource development for engaged employees.

* Develop a sales and after-sales service network as well as a manufacturing ecosystem for electric
motorcycles.

* Note that AHM's roadmap to 2030 is in line with Honda Motor's goal of achieving carbon neutrality
for Honda brand motorcycles worldwide by 2040.

* Honda Motor aims to launch more than 10 global models of electric motorcycles by 2025 and to
reach 1 million electric motorcycles sold worldwide in the next five years (by 2027) and 3.5 million
by 2030

As indicated in the roadmap above, AHM is launching the EM:1e and EMle:PLUS (electric
motorcycles) to the public in December 2023. A summary of the EM:1e and EM1e:PLUS is as follows;

A summary of the EM:1e and EM1e:PLUS

* |t is manufactured in Indonesia (at the AHM factory in Pegangsaan, North Jakarta), utilizing the
Indonesian domestic supply chain for parts, etc., and has achieved a domestic procurement rate
(TKDN) of over 40%. Therefore, it is eligible for government subsidy (7 million Indonesian rupiah,
about 70,000 yen) for the purchase of electric motorcycles, which enables it to purchase EM1e: for
33 million Indonesian rupiah (about 330,000 yen) and EM1e:PLUS for 33.5 million Indonesian
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rupiah (about 335,000 yen).

* EMle: and EM1e:PLUS can choose to charge the battery at an off-board charger or replace it at a
battery swapping station.

* The MPP e: (battery) used in EM1e: and EM1e:PLUS has an IP65 rating and is resistant to dust and
water from all directions. It has also acquired the international standard UNR136 for the MPP e:.

e AHM will build a comprehensive ecosystem, from high-quality production processes to the
provision of dedicated after-sales service through Honda e:shop dealers.

In addition, AHM will exhibit the SC e: Concept equipped with two MPPe: at [IMS 2024 (Indonesia
International Motor Show 2024) in February 2024, attracting much attention for its sales.

Thus, AHM, which has started production and sales of electric motorcycles to the general public in
line with the 2030 roadmap, is strengthening cooperation with local parts suppliers to achieve a
domestic procurement rate (TKDN) of 40%, and is also working to build a comprehensive ecosystem
that leverages its sales and after-sales service network The company is also working to build a
comprehensive ecosystem by leveraging its sales and after-sales service networks.

Yamaha Indonesia Motor Manufacturing, which has the second largest market share in Indonesia, has
not yet decided on sales of electric motorcycles in Indonesia, and is currently assessing the timing of
market development by gathering user feedback through test rides at major dealers'®. However, as with
AHM, the company plans to launch a new electric motorcycle in the 2030s. However, like AHM, the
company exhibited a concept vehicle at IIMS2024 in February 2024, indicating that as a major
manufacturer in the Indonesian market, it is essential to consider the trend toward electrification.

3.6.2 Issues in Strengthening Production and Supply Chain in Indonesia

As for issues to be addressed to strengthen domestic production and supply chain, it can be said that
the issues to be addressed by all electric motorcycle manufacturers, including AHM, are to increase
the ratio of domestic production, provide after-sales service, and improve infrastructure for charging
and replacement of batteries, as shown in 2.4.3.

In order to improve the domestic production ratio, the Indonesian government is working together to
promote the domestic production of batteries, i.e., to establish a domestic production system from the
stage of cells or even earlier (upstream) materials, rather than importing cells from China and packing
them in Indonesia or importing finished batteries, as is currently the case. The Indonesian government
is working in unison to promote the establishment of a domestic production system. However, it is
difficult for the Indonesian government, state-owned enterprises, and local private companies to
develop such a system on their own, so all stages are being promoted mainly through cooperation (joint
venture) with Chinese or Korean companies.

For example, the Morowali Industrial Park in Indonesia's Central Sulawesi Province was developed in
2013 with funding from China Development Bank, China Exim Bank, Industrial and Commercial
Bank, and Chinese stainless steel giant Aoyama Holdings, which supplies nickel especially for electric
vehicles. In addition, the company is assisting Indonesia with the infrastructure needed to process
nickel (e.g., coal-fired power plants) in the context of China's "One Belt, One Road" initiative. This
has increased Indonesia's nickel-related exports from USD 6 billion as of 2013 to approximately USD
30 billion in 2022 due to increased value added from refinin'®.

In addition, the country is promoting the attraction of EV battery manufacturers by establishing a
materials production system, and European companies such as BASF and Eramet are considering
investment, while South Korea's Hyundai Motor and LG, as PT Hyundai LG Indonesia (HLI) Green
Power, a joint venture with IBC, will start production in 2024 The first phase of the project, around

3 https://voi.id/ja/aktual-ja/337574

14 https://www.internationalaffairs.org.au/australianoutlook/indonesias-nickel-supremacy-chinas-backing-and-australias-
decline/
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May, will start up a 10GWh-scale plant in Karawang, West Java, which will produce about 32.6
million battery cells for approximately 150,000 electric vehicles. The investment for the first phase is
estimated at 1.1 billion USD, and the second phase, which is scheduled to be completed by 2025, will
expand the production capacity to 20 GWh, with a total investment of 3.1 billion USD'". The plant
will create approximately 1,000 jobs, and the second phase is expected to employ an additional 1,800
people.

This cooperation between IBC and Hyundai has spilled over into the production of electric motorcycles,
with IBC and its subsidiary Gesits, utilizing the supply chain they have established, and Hyundai
Kefico, which produces battery management systems, motors, and other components, announcing
cooperation in the development and production of high-quality, inexpensive electric motorcycles'®.

In this way, the Indonesian government has formed partnerships with Chinese and Korean companies
to build battery-related supply chains, and Chinese and Korean companies are developing their
businesses within the supply chains established in these partnerships. On the other hand, Japanese
firms are not expected to collaborate with local IBCs like the Chinese and Korean firms mentioned
above by 2024, which will make it difficult for Japanese firms to stably procure electric motorcycles,
batteries, and other products when they need to do so in Indonesia. The issue for Japanese motorcycle
and battery manufacturers entering the Indonesian market will be how to establish their own local
supply chains or how to utilize existing supply chains in cooperation with local firms.

3.7 Trends of Companies in Related Services

3.7.1 Gojek (ride-sharing service provider)

Gojek plans to replace the ICE motorcycles of Gojek drivers (approx. more than 2 million as of 2023)
with electric motorcycles by 2030. Gojek has established PT Energi Kreasi Bersama (Electrum), a
joint venture with PT TBS Energi Shoutam Tbk, a manufacturer of electric motorcycles, and has
started construction of a plant in Cikarang, West Java, at the end of June 2023. The plant is expected
to be completed in mid-2024 and to produce approximately 250,000 units per year.

3.7.2 Grab (ride-sharing service provider)

As mentioned above, Grab emphasizes after-sales services such as repairs, etc. As of July 2023, Viar
had the largest number of electric motorcycles installed, approximately 6,000 (of which only a few
hundred are battery swapping types in Medan), followed by SWAP ID with approximately 2,000 and
Kymco (Taiwan) with approximately about 180 units. In November 2023, Grab adopted a new Viar
model, the Viar N2, in Medan.

3.7.3 Pos Indonesia (Postal and delivery service)
Pos Indonesia is trialing 300 electric motorcycles and more than 10 electric vehicles for courier and
logistics services in areas including Jakarta, Surabaya, Yogyakarta, and Bali in 2023.

3.7.4 Finance Service for Electric Motorcycles

As of May 2024, the following financing companies provide financing services for installment sales
of electric motorcycles (see Table 3-16).

15 https://www.just-auto.com/news/new-indonesia-battery-plant-starts-in-april/

16 https://otomotif. kompas.com/read/2024/05/03/164339515/gesits-ibc-dan-hyundai-kefico-kolaborasi-bikin-motor-listrik-
murah
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Table 3-16 Major Companies Providing Finance Services for Electric Motorcycles
in Indonesia

No. Finance Company Applicable Brands

Adira Finance Any Brand
2 DSF Smoot

3 BCA Multifinance Polytron, United, W Moto, Smoot, Volta, Alva,

Selis
4 PT BFI Finance Indonesia Selis, Alva, Smoot, United, Volta, Sabar
PT BRI Multi Finance Indonesia Volta
FIF Finance Astra Honda Motor

Volta, Gesits, Selis, Rakata, Alessa, Alva One, Davigo.
Smoot

8 AEON Credit Service Indonesia Any Brand

Source: Survey Team

7 WOM Finance

In addition to these financing services for installment sales, some companies, such as PT Mitsubishi
HC Capital's Indonesian subsidiary Arthasia Finance (AAF), are also engaged in leasing electric two-
wheelers (Smoot) to corporate customers to support Indonesia's decarbonization efforts. business from
October 2022, and is increasing the number of manufacturers it handles, including the provision of
150 Volta vehicles to AstraZeneca in October 2023.

According to the OJK (Indonesian Financial Supervisory Agency), several multi-finance and leasing
companies offer financial services for electric vehicles/electric two-wheelers as mentioned above, but
only 1~4% of the total amount of loans for ICE four-wheelers/two-wheelers. The following points
have been cited as the reasons for this trend.

* The battery price factor is very important, making it difficult to estimate the collateral value of
electric vehicles.

* Limited charging stations and service infrastructure.

e The used market is immature, and there are concerns that the sales value of electric four-
wheelers/motorcycles will decline.

3.7.5 Conversion Workshop

In Indonesia, vehicle insurance policies for ICE motorcycles are sold by various insurance companies,
all of which provide insurance coverage within the premium rates set by the OJK, but as of May 2024,
no insurance premium rates specifically for electric motorcycles have been set. Based on the call for a
separate insurance premium rate for electric motorcycles, which are generally more expensive than
ICE motorcycles but also receive subsidies to promote their use, the OJK has been studying the
possibility of a separate insurance premium rate for electric motorcycles.

By May 2024, the insurance companies selling insurance products as vehicle insurance for electric
motorcycles include Asuransi Sinarmas, PT Solusiutama Tekno Broker Asuransi, Adira Insurance,
Sompo Indonesiai, Zurich There are many insurance companies, both local and foreign, that sell
insurance products for electric motorcycles, including Asuransi Sinarmas, PT Solusiutama Tekno
Broker Asuransi, Adira Insurance, Sompo Indonesia, and Zurich Indonesia.

3.7.6 Conversion Workshop

The number of conversion workshops accredited by the Ministry of Energy and Mineral Resources
remains at 15 as shown in Table 3-17 .While ESDM is promoting the increase of accredited workshops,
a number of conversions are taking place at workshops that are not accredited, such as Motoriz (PT.
SEMESTA MOTOR INDONESIA), which this project team visited. While ESDM is promoting an
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increase in the number of accredited workshops, there are also many conversions at non-accredited
workshops, such as Motoriz (PT. SEMESTA MOTOR INDONESIA), which this project team visited.
Although conversions at non-accredited workshops do not receive subsidies, users can enjoy the
benefits of electrification, such as reduced fuel costs and access to battery replacement services.

Table 3-17 Conversion Workshops accredited by ESDM

Workshops City Business Entities
VOLTO MECHANIX KOTA DENPASAR PT. PERCIK DAYA NUSANTARA
Elders Garage KOTA ADM. JAKARTA SELATAN | PT Roda Elektrik Asia
PT Cogindo DayaBersama KOTA CIREBON PT Cogindo DayaBersama
PT.Mitrametal Perkasa KAB. KARAWANG PT.Mitrametal Perkasa
ELECTRIC WHEEL KOTA DENPASAR PT RODA ELEKTRIK GEMILANG
PT Ekolektrik Konversi Mandiri KOTA SURAKARTA PT Ekolektrik Konversi Mandiri
QUEST KOTA BANDUNG PT Ide Inovatif Bangsa
Bengkel Konversi SOI KAB. BEKASI PT. Saikono Otoparts Indonesia
PT Braja Elektrik Motor KOTA SURABAYA PT Braja Elektrik Motor
PT ELECTRIC VEHICLE PT ELECTRIC VEHICLE
TRIMOTORINDO KAB. TANGERANG TRIMOTORINDO
PT TECO MULTIGUNA ELEKTRO KAB. BOGOR PT TECO MULTIGUNA ELEKTRO
SR ELECTRIC KOTA MOJOKERTO PT. SARANA MAKMUR SEJAHTERA
NAGARA KOTA ADM. JAKARTA SELATAN | PT Nagara Sains Konversi
BRT Electric KAB. BOGOR PT. Tri Mentari Niaga
ATR KOTA ADM. JAKARTA PUSAT PT. BINTANG MAS LESTARI

Source: Made by Survey Team based on ESDM website.

However, as of the end of 2023, the number of subsidized conversions was only 181 units'’, far short
of the target of 50,000 conversions. The target for 2024 is to convert an even greater 150,000 vehicles,
and to achieve this goal, the company is using funds raised through corporate CSR activities to cover
costs not covered by subsidies'®, and is promoting the training of mechanics who will be responsible
for work at certified workshops and workshops'”.

3.8 Impact of Electrification Policy

3.8.1 Characteristics of Companies Affected by Electrification

There are 1,550 auto parts suppliers in Indonesia, of which 500 are Tier 1 and 1,000 are Tier 2. Of the
210 member companies of GIAMM, about half are Japanese-affiliated or jointly owned with Japanese
companies; the majority of Tier 2 and Tier 3 companies are local companies; and 135 companies are
members of PIKKO, an SME parts industry association composed of Tier 2 and Tier 3 suppliers. The
localization of components has progressed to some extent, as Tier 1 companies are mainly Japanese
and Tier 2 companies are also increasing their local manufacturers. Many of the components imported
at the Tier 1 and Tier 2 levels are centrally manufactured parts such as ECUs for electronic components,
transmission-related gears, and ABS (Anti-lock braking system). On the other hand, little progress has
been made in the localization of materials such as steel and plastics.

17 https://lestari.kompas.com/read/2024/01/18/190000786/target-50.000-unit-baru-181-insentif-konversi-motor-listrik-pada-
2023

18 https://www.viva.co.id/otomotif/1711080-ikut-konversi-motor-listrik-gratis-ujung-ujungnya-disuruh-bayar?page=3
19 https://voi.id/en/economy/377316
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In the Indonesian motorcycle industry, production of parts for conventional internal combustion
engines is expected to decline due to the trend toward electrification of motorcycles. In particular,
engine-related parts such as engine blocks, engine heads, crankshafts, and intake and exhaust systems,
as well as drive and transmission parts such as transmissions and fuel tanks, and steering system parts
such as clutch levers will be affected. Many of the affected parts are critical safety parts, and Japanese
suppliers will be responsible for the production of critical safety parts, which require high technology
and durability. In addition, the Indonesian motorcycle industry has a workforce of approximately
50,000 people at Tier 1 and Tier 2 suppliers. Therefore, a decrease in production of parts for internal
combustion engines at both Japanese and local suppliers of parts for motorcycles, including those for
automobiles, is expected to have an impact on corporate sales as well as a significant decrease in
employment, which could affect Indonesia as a whole, whose manufacturing industry accounts for
approximately 20% of its nominal GDP. In order to understand the impact, the Survey Team conducted
interviews and questionnaires with Japanese and local parts suppliers. (refer to Appendix 2 for the
responses from each company.)

[ TOTAL ManPower (MP) = £1.653.600Pecple |

40 Companies

Manufacture MP : 27.600 People
Suppliers
1" Tier + 195 Companies
Component MP : 39.975 People
Industry
2 Tier Component nfvwff?:fp'.':?.
Industry
+ 18.000 Authorired Outlet
Authorised Sales Service and/or " MP:+ 262.500 People
Spareparts
+ 90.000 Non-Authorized
Non-Authorised -
Sales Service and/or Outiet
Spareparts MP:+ 1.312.500 People

Source: GIAMM
Figure 3-18 verview of the Indonesian mmotorcycle industry

(1) Target of the survey

As of the end of April 2024, a cumulative total of 32 component suppliers (12 Japanese and 20 local)
were interviewed online or in person.

(2) Result of the survey

Indonesia has set a goal of having approximately 3 million of its 15 million motorcycle sales/year be
electric motorcycles by 2035. However, since the annual sales volume is only 20,000 units as of June
2023, and parts suppliers are still receiving many inquiries for parts for internal combustion engines,
few companies are directly affected by the shift to electric vehicles, and both Japanese and local
companies do not expect any major impact from the shift to EVs. Many companies, both Japanese and
local, do not expect any major impact from EVs. On the other hand, many companies are concerned
about the impact on their business as electric two-wheelers become more widespread, and this is
especially true for local companies. Therefore, many companies are responding to the shift to EVs by
developing new businesses and fields that utilize existing technologies. For example, Japanese
companies are developing parts for motorcycles by utilizing their existing muffler vendor technology
for four-wheeled vehicles and developing chains for industrial machinery from the manufacture of
timing chains for motorcycles. Some local firms are taking advantage of the spread of electric
motorcycles to shift from the traditional "copy to make" business model to a "product” business model,
which is expanding into new fields such as electric motorcycle frames and electric vehicles. In terms
of employment, many local suppliers are already working to reduce their workforce by investing in
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production automation to improve productivity, and many companies point out that electrification will
have little impact on employment. JICA Survey Team also interviewed companies about their policy
expectations of the government and confirmed that both Japanese and local companies need
governmental support for business matching and the deregulation of material imports to facilitate
expansion into new businesses and sectors. Additionally, there are expectations for the government to
formulate a concrete and realistic roadmap for the expansion of electric two-wheeled vehicles based
on dialogue with industry and to lead the development and expansion of charging infrastructure.
Furthermore, there were requests to improve the quality of curricula in collaboration with local
universities and to promote matching with engineers to develop human resources, specifically
mechanical engineers and production technology engineers, at manufacturing bases.

Considering the above, although many companies have not been significantly affected by
electrification for the time being, both Japanese-affiliated and local companies are working on their
own strategies to cope with electrification. Specifically, both companies are aiming for two types of
business development: (1) development of new products and new businesses, and (2) process
sophistication. Furthermore, some companies are aiming to achieve both (1) and (2) at the same time.
Japanese companies are looking for government-led business matching opportunities, the development
of recharging stations, and the relaxation or elimination of import restrictions, while local companies
are looking for technical assistance and training in the manufacture of parts for electric motorcycles.
The Indonesian government is considering support measures for the transition to electrification,
including business matching, dispatching experts for technical support, and business and technology
support centers, as well as EV human resource development for reskilling and upskilling, and export
promotion and company attraction to ensure local suppliers' profitability. The following support
measures are being considered.

3.8.2 Needs of Companies Affected by Electrification

The advance of electrification will have a major impact on many industries, including the motorcycle
industry. Particularly for component suppliers, this change may present both direct business
opportunities and risks, and companies are seeking ways to respond. Japanese-affiliated companies
have identified the following needs.

* Business matching opportunities to facilitate expansion into new markets and other sectors.
* Assistance to develop charging infrastructure.

* Relaxation or elimination of import restrictions on materials to facilitate market introduction of
new technologies and products.

The majority of the Japanese companies surveyed in this study expect little or no direct impact from
electrification at this point in time. However, they are expanding into new fields and markets backed
by their advanced technological capabilities and product development capacity while keeping an eye
on market trends over the medium to long term, and they are trying to maintain their competitiveness
through access to the global market from their Indonesian bases. To this end, the company is seeking
opportunities for business matching and business meetings to develop strategic collaborative partners
and customers that will complement and strengthen its technological capabilities. In addition, the
spread of battery charging stations is essential for the popularization of electric motorcycles, and many
Japanese suppliers are interested in the government's moves to develop charging infrastructure along
with the popularization of electric motorcycles in the market. This includes a desire for government
subsidies to promote the installation of battery charging stations within manufacturing facilities for
employees who commute to their Indonesian bases by motorcycle. In addition, the Indonesian
government has implemented a policy of prioritizing domestic products since 2018. As part of the
policy to strengthen the competitiveness of the industry, import permits are required from the Ministry
of Industry and the Ministry of Commerce for mandatory items of Indonesian National Standards
(SNI) and for complementary materials (pass-through items), respectively, affecting Japanese
companies in the region. Given this situation, some Japanese companies have expressed a desire to
have import restrictions on materials eased or eliminated.

Local firms requested: 1) government promotion of domestic production, 2) preferential measures such
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as low-interest loans to lower investment costs in new fields, and 3) support for promoting
technological cooperation and joint ventures with Japanese firms, etc. Regarding 1), the government's
promotion of domestic production would help strengthen competitiveness against overwhelmingly
cost-competitive Chinese manufacturers due to the mass production effect. The reason for the high
demand for low-interest loans is that interest rates in Indonesia are as high as 10% or more, placing a
high interest burden on small and medium-sized enterprises (SMEs) and preventing them from
investing in new fields. The reason for the high demand for low interest rate loans is that the interest
rate in Indonesia is over 10%, which is a high interest rate burden for SMEs and prevents them from
investing in new areas.

In order to meet the challenges and needs of these groups of companies, they will need to review their
product development and strategies to respond to the market changes associated with electrification.
In addition, government environmental policies and deregulation will be required, as well as targeted
support for companies. On the other hand, while the spread of electric motorcycles is expanding, it has
not yet reached a large scale, and based on the current situation, many companies do not expect any
major impact over the next 5 to 10 years, so these measures are still being considered in stages.
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CHAPTER 4 CASE STUDIES IN OTHER COUNTRIES

In this study, case studies were conducted in India, Vietnam, and Thailand, and it was thought that the
results should be used as a reference for Indonesia's future determination of standards for swappable
batteries. These three countries, like Indonesia, are currently in the process of determining their
swappable battery standards, and all are aiming to become future Asian sales hub for electric
motorcycles.

Since it was said that the standardization of swappable batteries in Indonesia would be implemented
by the end of 2023, the JICA Survey Team immediately re-commissioned this survey (on India and
Vietnam) after receiving the order for this survey from JICA®. As for Thailand, the JICA Survey Team
directly conducted the survey by March 2024, since the interest of the Indonesian side was not as high
as that of the other two countries.

Mr. Ashim Sharma, a partner of NRI India, was invited to the first workshop with the Ministry of
Industry (July 2023) to report the results of the survey comparing the situation in India and Vietnam
with that in Indonesia.  After that, NBRI, which was an attendee of the above-mentioned workshop,
was asked to report the results in front of an audience of over 200 people at the International Battery
Summit (IBS), which was held in August 2023 (see Appendix 5).

The following is a summary of the analysis of the current status and issues in the three countries, with
a particular focus on India and Vietnam, which were of particular interest to the Indonesian side?'.

4.1 India

India achieved a per capita GDP of US$2,600 in 2023 (2021: US$2,200), of which about 60% is
household consumption. Since 70% of urban workers commute to work within a 10-km radius, demand
for motorcycles is increasing, especially among middle- and lower-income groups.

As for motorcycles, it is still the world's second largest market, with a global share of 32%.
Domestic sales of 20 million units+ until 2018 fell about 5% due to the Corona disaster, but there are
signs of recovery from 2022 onward. Domestic production, mainly by Honda and the four major local
brand companies, accounts for 85% of the total (Figure 4-1). In addition, a total of 3.5-4.5 million
vehicles are exported annually to 140 countries®.

f »
\: = 7 o

COO: India  ICE 2W COO:Japan  ICE 2W COO:India ICE and E2W COOQ:India ICE and E2W
Established : 1984 Established: 1996 Established: 1978 Established: 1945

Market Share : 34.5% Market Share: 24.8% Market Share: 15.1% Market Share: 11.7%
Production capacity: 7.6 million Production capacity: 1.8 million Production capacity: 4 million Production capacity: 7.5

units units units million units

Source: ACMA
Figure 4-1 Top 4 Motorcycle Companies in India

20" It was re-commissioned to Nomura Research Institute India Pvt. Ltd (referred as “NRI India” hereinafter)

2l For a detailed comparative analysis of the three countries, see "Chapter 5: Presentation Materials at the International Battery

Summit" of Appendix.
2 Colombia, Nigeria, and the Philippines are the top three countries.
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Regarding ICE vehicles, Japanese OEMs have made significant contributions to local firms through
technology transfers, but local firms have been increasingly investing in promising start-ups
companies based on their investment strategy for electric motorcycles in recent years.
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Figure 4-2  Sales Trend of Electric Motorcycles in India

Sales of electric motorcycles surged 84% between 2016 and 2022, mainly in urban area, and the
number of motorcycles sold as of 2022 was around 850,000 units.

In addition, the share of EVs in total motorcycle sales grew significantly to 5.3% of the total in FY2022
(up 120% from the previous year) (see Figure 4-2).

As shown on Figure 4-3 below, the development of the electric motorcycle ecosystem was examined
from the five perspectives of "market," "government policies/regulation," "customers," "OEMs &
supply chain," and "infrastructure.

Market size & structure, Customer behaviour Energy & charging
vehicle segment, major change, shift in Infrastructure and players
OEMs in 2 Wheelers customer preference understanding

' @ °

I ..=.J /: :
Market ¥y \
\ Customer

Government !
licies/regulation 4 A  OEMs & Supply 4
b chain

Regulatory norms, Uﬂderstar]ding
governmentincentives Ma"ufacturmg and
and policies etc. Supply chain

Figure 4-3  Five Important Perspectives for the Development of the EV Ecosystem in India
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(1) Market

While the government has been promoting EVs since the FAME policy of 2015 (see succeeding
section), the surge in sales in the metropolitan area can be attributed to major OEMs entering the
market in earnest from 2018 onward. Currently, the electric two-wheeler market is dominated by local
start-ups with capital from major OEMs and they are competing for market share.

B 0la Electric
|:| Okinawa Autotech
(1 Hero Electric

Market = Ampere Vehicles
Share = Ather Energy
TVS Motor Co.
Cyzz> = Bajaj Auto
[ pure Energy
[l others
Source: FAME-Il Portal, VAHAN DASHBOARD * Traditional OEMs entering EV Space

Figure 4-4  Sales Share of Electric Motorcycle by OEM

(2) Government policies / regulation

The Indian government is promoting EV-powered transportation to achieve reduction and
sustainability goals on greenhouse gas emission. To this end, the government has a vision to electrify
30% of all private cars, 70% of commercial vehicles, and 80% of two-wheel & three-wheel vehicles.

* National Electric Mobility Mission Plan (NEMMP)

* Faster Adoption and Manufacturing of (Hybrid &) Electric Vehicles (FAME I&II)
* Phased Manufacturing Program (PMP)

* Production Linked Incentive Scheme (PLI)

Figure 4-5 shows the evolution of government policies aimed at promoting electrification of
transportation equipment in India. Since the NEMMP came into effect in 2012, these policies have
been directed at three points: a. increasing customer (demand), b. decreasing supply costs, and c.
improving charging infrastructure.

2020 2021
2017 Sale of electric ¢ JFAM;EF:{ME t
’ ; xtension o
2005 NITI Aaycfg% Rcadmap.Transformatlve 3W & 2}” without a till 2024, Increased
Mobility Solutions For Alf pre-fitted battery Incentives for EV 2W
First Automotive Mission Plan Plan 2016-26 launched permitted by MoRTH
2006 2016 launched with huge
push towardsmaking India 2012
the global hub for small : 2
cars and quality auto National Electric Mobility

Mission 2020 launched
EV Industry got a

major policy boost

components

1994

India's first EV ' REVA'
made by Mr. Chetan
Maini in Bangalore

2023

FAME Il
Amendment of FAME Il
till 2024. Reduced
Incentives for EV 2W

2019

FAME Il
FAME Policy launched in April Revised incentives
2015 - Faster Adoption and for eV
Manulacluring of (Hybrid &)

Electric Vehicles (FAME)

Latest
Amendment

2010

MNRE incentive
scheme for EV

Second Autornotive Mission
Plan 2016-26 launched

Source: NITI AAYOG

Figure 4-5 India's policy evolution on transportation electrification
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For example, in the most recent case, FAME 11 is offering subsidy at Rs15,000/kWh (28,169 yen/kWh)
for two-wheeler with advanced batteries (non-lead) and Rs10,000/kWh (18,780 yen/kWh) for three-
and four-wheelers, plus sales incentives for EVs with domestic components, in order to expand
customer base. The PMP is also conducting a policy intervention focused on local production. In
particular, it provides significant incentives for attracting companies with ACC (Adaptive Cruise
Control: automatic driving) related technologies.

Local governments have also responded to these government guidelines with policies that have
resonated with them, and are attracting more investment in the countryside. In addition, the Indian
government has been proactive in announcing standards and regulations regarding electric vehicles to
ensure safety in light of road conditions (see Table 4-1).

Table 4-1 Summary of Major Indian Electric Motorcycle Standards

Electric Power Train Vehicles- Construction and Functional Safety Requirements, Specific Requirements
AIS 038: Revision 2 2022 and EV battery Testing Standards UNECER100

2022 Specific Requirements for L Category Electric Power Train Vehicles UN ECER136
2016 Battery Operated Vehicles - Safety Requirements of Traction Batteries N/A
2017  Electric Power Train Vehicles— Measurement of Electrical Energy Consumption UN ECER101
2017 Electric Power Train Vehicles - Method of Measuring the Range UN ECE R101
2015 Electric Power Train Vehicles Measurement of Net Power and The Maximum 30 Minute Power UN ECE R85
2016 Electric Power Train Vehicles - CMVR Type Approval for Electric Power Train Vehicles N/A
_ 2015 Type Approval Progedurg for Electric and Hybrid Electric Vehicles introduced in market for Pilot / N/A

Demonstration Projects intended for Government Scheme

2022 Sﬁ‘e"é I_\micle Battery Swap System — Part 4 Light Electric Vehicles — Section 1 Guidelines And Pack /1

-* Represent regulations related to e2W Battery safety and usage
* The top three are battery safety standards
Source: AIS : Automotive Indian Standards, BIS

(3) Customer

In the Indian market, the preference for electric vehicles is believed as a combination of the social
image of being environmentally friendly and the technical characteristics of lower Total Cost of
Ownership (TCO).

The majority of electric motorcycle buyers are affluent, ride less than 50 km per day, and live within
the metropolitan area. While range, power, and top speed remain the main criteria for purchasing
electric motorcycles, customers are beginning to demand more high-tech features from the products
(see Figure 4-6 below).

Customers consider driving range, features, and public charging facilities to be differentiating factors,
while comfort, price, performance, and design are the purchase criteria at this stage.
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HYGIENE GOOD-TO-HAVE DIFFERENTIATORS/DELIGHTERS

1) Digital Cluster 1) Tamper Alert Performance

(functionality matters) 2) Voice Assistant with Power Higher the better & 8 kW is most attractive
2) Style & Design Speakers -

(Imposing Scooter Styling) 3) Higher Tyre Size Top Speed Higher the better - 90 kmph has the highest
3) Strength & Durability (14 Inch has highest preference with high premium associated
4) Multiple Ride Modes preference) Vehicle Range Optimum at 120 km | Delighter is 240 km

Battery & Charging Capabilities
Battery Warranty At least 5 Years

Battery Life for Optimum at 50000 km with highest profitability
Replacement associated
Charging Mode &  Fast Charging Capabilities | Public Charging
Location Support

Features

Higher the better > 40 Liters is most attractive.

Area for Storage i v
o for Storag Highest attractiveness among non-core features

Smartphone Easy connectivity with associated connected
Connectivity features

Proximity Lock/Unlock | TPMS (Tyre Pressure
Monitoring System)

NOT CRITICAL

1) Ground Clearance 2) Remote Boot Lock/Unlock

Tech Features

Source: Buyer characteristics survey by NRI India (n=535)
Figure 4-6  Customer Preference for Electric Motorcycles

Furthermore, the last mile logistics services in India is growing rapidly with the entry of several start-
ups and technology companies and growing investor interest. Some Indian third-party logistics (3PL)
companies have started owning two-wheelers for home delivery and delivery within the metropolitan
area.

According to an analysis by NRI India, the total cost of ownership (TCO) over a five-year period is
analyzed to be less expensive for electric 2-wheelers compared to ICE 2-wheelers (see Table 4-4
below). Therefore, financing of a reasonable amount for the purchase of electric two-wheelers is
considered to play an important role in lowering the purchase cost and promoting their widespread use.

The customer characteristics of electric motorcycle sales in India at this stage can be summarized as
follows.

(Individual users)

. The preferential treatment (FAME2) has lowered the initial cost of purchase, leading some
customers to prefer electric 2-wheelers. However, recent revisions have put a damper on the
popularity of them.

. Most customers use these two-wheelers only within the city, not as their primary mode of
transportation, due to concerns about range and charging infrastructure.

. Safety concerns from the recent fire accident are still on people's minds.

(Fleet customers)

*  The rise of e-commerce and hyperlocal commerce is driving demand for last-one-mile delivery
improves total cost of ownership (TCO).
*  Therefore, an increasing number of fleet customers are adopting swappable battery models.
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(4) OEM & Supply Chain

India has an established supply chain for procuring electric motorcycle parts (see Figure 4-7 below),
and with the exception of battery raw materials and cells, all necessary parts are highly localized.
However, due to lack of sufficient reserves of lithium, nickel, and cobalt, the country relies on imports

for all battery raw materials.
e2W Key Components
¥ ¥
T

Chassis and other parts

* Largest reserves of Nickel * Mostly imported Well established ICE 2W
i ( i i + Well establishe
in the world (~22% share). with Iocahze.d.EMS O B e A Venciore and sun o
currently existing at - PP
+ 31 largest cobalt reserves - plans of establishing battery — b i
- limited scale, F ystem, can be easily
with ~7% global share el inllabs recycling ecosystem sourced domestically
+ 2 operating HPAL nickel and with some * Planned 20 kiloton LiB recycling
refineries with 5 more niche players plant {lab scale) by Q3 2025
planned
= EV motors and controllers are mostly imported, with
» Cells are currently imported * Many domestic and international some small scale manufacturers producing BLDC kW

« RE:D work in labs is being carried out companies present in Indonesia for and PM5M 3 kW, 4 kKW, 20kW and 40 kKW (rated)
with 15 GWh af NMC cells to be pack assembly. + Various manufacturers have planned to setup local

pruduceufi”ﬁ”y 2028 = High degree of localization manufacturing units in coming years basis lucrative tax
incentives and government support

Source: Secondary Research, USGS, |ESR “HEPAL: High Pressure Acd Leach (HPAL) nickel refineries
Well Limited scale Planning
Established (Lab=,Pikats) Phass

Figure 4-7  Ecosystem surrounding the electric motorcycle supply chain in Indonesia

India has been seeking strategic partnerships around the world to secure battery raw materials, and
various companies, including Exide Industries, Tata Chemicals, Ola Electric, and Lucas TVS, have
announced plans to build lithium-ion battery manufacturing plants in India. Lithium-ion battery
manufacturing has been boosted by the launch of the production-linked incentive (PLI) scheme by the
Indian government. Once the lithium-ion battery plant is established, India will be ready to
manufacture and supply battery packs domestically.

Meanwhile, as shown in Table 4-2, various suppliers of drivetrains are providing domestically
produced components for electric 2-wheelers.

Table 4-2 Major Drivetrain Manufacturers in India

Major Parts Manufacturer

Electric Motor Tata Auto Comp. SonaComstar, EMF innovations, Rotomotive Powerdrives,
MAHLEelectric drives, Physics Motor Technologies etc.

Controller SEG Automotives, Napino Auto and Electronics, C-electric automotive drives,
Konmos technologies, Temsrax, Compage Automation etc.

Chassis and Body Various ICE component manufacturers

Source: Survey Team

With the initial kick-start, India is poised to manufacture electric motorcycles with localized content
in the future.
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(5) Infrastructure

From a global perspective, there are various types of EV charging infrastructure depending on the
connecting technology. In India, plug-in charging stations and swapping are the mainstream. Currently,
the main charging solution deployed for commercial charging is fixed charging (private), but swapping
is gaining attention as an option.

India currently has 1,742 charging stations, but will need 25,000 by 2025 and 46,000 by 2030. The
Department of Heavy Industry (DHI) has already approved the development of 3,000 charging stations
(1,600 of which are The Department of Heavy Industry (DHI). India lags behind major markets in
terms of charging infrastructure, while China and the U.S. have EV charger ratios®® of 6 and 19,
respectively, India has 135.

As EV sales increase, the charging infrastructure is expected to become ubiquitous in step with the
fossil fuel network. The government has established the following guidelines (see Table 4-3 below)
for charging stations to support the growing charging infrastructure.

Table 4-3 Charger Guidelines for Public Charging Stations in India

Charger Sl.no Charger connectors Rated output No. of Charging vehicle
type voltage connector guns type
Combined charging system 200-750 V or
v | (cCS) - min 50 kw higher 16 i
Fast i 200- 500 V or
charger 2 CHAdeMO- min 50 kW higher 1CG 4W
3 Type 2 AC- min 22kW 380-415V 1CG 4W, 3w, 2w
1 Bharat DC-001- 15 kW 48V 1CG 4w, 3w, 2w
Slow :
2 Bharat DC-001- 15 kW 72V or higher 1CG 4W
charger
3| Bharat AC-001- 15 kW 230V SCH e13:3 W AW, 3W, 2W

Source: AIS : Automotive Indian Standards, BIS

The Bureau of Indian Standards (BIS) is the nodal agency for defining standards for EV charging
station. Current EV charging equipment, especially connector types, are in line with global trends
where CHAdeMO and CCS are widely use. Charging stations for 2-wheel & 3-wheel EVs can be
installed with chargers other than the specified type. BIS has published a draft battery replacement
standard IS 17896 in 2022 with general guidance and safety requirements. Safety standards are already
in place for both replacement and fixed batteries.

Some of the main concerns of the fixed charging model appear to be addressed by battery swapping
services. For example, concerns about vehicle safety, particularly with regard to recent fire incidents,
are thought to be better addressed by battery swapping service providers by focusing more on battery
technology, which in turn will ensure better R&D and, ultimately, safety. At this stage, swapping's
share of electric motorcycle charging in India is low (4-5% of the total number of vehicles covered),
but is expected to grow with private sector investment and policy measures. Furthermore, with
government mandates and policy frameworks that ensure safety and interoperability, battery swapping
could facilitate EV promotion (see Table 4-4).

23 A statistic that shows how many EVs are tied to a public charger
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Table 4-4 Issues surrounding Battery Swapping Systems for Electric Motorcycles

Key Challenges

1. CosT 7O THE CONSUMER o

* Product upfront costs ~1.5 times of the current ICE vehicles
* Waning away of demand side incentives leading to price escalation

* Stabilized battery prices further hindering the cost reduction of EVs

* Lack of financing options in-line with the ICE versions

Battery Swapping as Solution

Key TCO Assumptions:

* Time horizon: 5 years

* Daily Running: 80kms for
Commercial, 25 km for
Private

* Prices: /CE: § 1000 Li -ion
High speed: § 1600, Swap
modei: § 1000

Commercial use case  Personal use case

2. CUSTOMER ACCEPTANCE ﬁ

+ Concerns around vehicle safety especially around recent fire events ’ * Reduced charging time- swapping in less than 2 minutes
+ Concerns on vehicle behavior around Indian operating conditions * Dedicated focus on battery tech from the swap service
.. high temperature charging providers ensure better R&D and hence safety
* Loss of productive time (fleet) even with fast charging options = Higher life of batteries due to better charging discharging
thereby addressing some of the RM issues as well

3. CHARGING INFRASTRUCTURE 6(3

* Portability of swap station enables reconfiguring the spatial
* Unavailability of charging especially at home and during brown outs ’ locations based on utilisation results
* Low utilisation/high investments impact the business case viability - ilisation/40-45 two wheelers served will ensure the

viability at a station level- partnerships with fleet operators

Source: Survey Team & NRI India

4.2 Vietnam

Vietnam is the fourth largest motorcycle market in the world with 65 million motorcycles on the road.
The motorcycle ownership rate is high at 670 motorcycles per 1,000 people, resulting in a mature and
saturated motorcycle market. New sales are mainly replacement demand, and annual sales are very
stable. A drop of about 14% was seen from 2019 to 2021 due to COVID-19, but sales recovered sharply
in 2022 (Figure 4-8).

4.0

359 360
35 4 3. 3.45

3.0

25

2016 2017 2018 2019 2020 2021 2022

_ Annual two wheeler sales (million)
Source: VAMM
Figure 4-8 Motorcycle Sales in Vietnam

As for production, 91% of motorcycles sold in the country are manufactured by member manufacturers
of the Vietnam Association of Motorcycle Manufacturers (VAMM). However, Japanese OEMs
dominate the Vietnamese ICE motorcycle market, with Honda leading the way with a 72% share and
nearly 90% in total.

The impact of COVID-19 in Vietnam was very minimal compared to other countries, with only a
couple of sharp declines in quarterly sales trends. Sales recovered quickly in the following quarters
and motorcycle sales continued their trend of rapid recovery. Production also showed a strong recovery,
reaching pre-pandemic levels by 2022.
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Below, the development of the electric motorcycle ecosystem was examined from the five perspectives
of "market," "government policies/regulation,” "customers," "OEMs & supply chain," and
"infrastructure (see Figure 4-9 below).

Market size & structure, Customer behaviour Energy & charging
vehicle segment, major change, shift in Infrastructure and players
OEMsin 2 Wheelers customer preference understanding

A C
G &

wirey

Market
Customer

Government
policies/regulation OEMs & Supply
chain

Regulatory norms, Understar‘_lding
government incentives Manufacturing and
and policies etc. Supply chain

Figure 4-9  Five Important Perspectives for the Development of the EV Ecosystem
in Vietnam

(1) Market

Sales of electric motorcycles in Vietnam have been growing rapidly in recent years and are expected
to exceed 350,000 units by 2022.Especially since 2021, the penetration rate of electric motorcycles
has exceeded 10%, and it is estimated that the share will reach 12% by 2024 (see Figure 4-10 below).

== Sales Penetration [l e2W Sales

400
300
200
100

2021 2022 2023 2024
Source: VAMM

Figure 4-10 Electric Motorcycle Sales in Vietnam

As for the characteristics of electric motorcycles sold, low-speed (<50 km/h) and low-power (<4 kW)
e-mopeds account for the majority of sales, with an 85% share. Therefore, the penetration rate of
electric motorcycles (lithium-ion batteries) is estimated to be about 2%. Sales of electric motorcycles
are dominated by domestic brands such as Vinfast and Pega (see Figure 4-11 below).
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Klara A2 Theon Pega X men Pega Aura Dibao Gogo
a - " v -
1.2 kWh batterypack  49.6 Ah Li-ion battery Lead-Acid battery Lead-Acid battery Lead-Acid battery
90 km travel range 100 km travel range 60V-20Ah GOV-20Ah 60V-20Ah
Top speed: 60 km/h Top speed: 90 km/h 100 km trave|range 100 km trave| range 100 km trave| range
Price: 1137 USD Price: 2700 USD Top speed: 50 km/h Top speed: 50 km/h Top speed: 50 km/h
Price: 753 USD Price: 735 USD Price: 800 USD

Source: NRI India
Figure 4-11 Major Sales Models (Electric Motorcycles)

(2) Government policies / regulation

The development of an electric 2-wheeler ecosystem is a promising approach for Vietnam to achieve
its ambitious GHG reduction and sustainability goals. Namely, the transportation sector is a major
source of GHG and air pollution in Vietnam, the former accounts for 18% of total GHG emissions.

Among them, motorcycles account for more than 90% of all vehicles in the country, more than 90%
of CO and VOC (volatile organic carbon) emissions in the transportation sector, and 60% of suspended
particulate matter emissions. However, although the Vietnamese government has announced the
following plans to achieve its emission reduction targets, specific details and action plans are lacking.
In addition, specific regulations, and conditions for implementing the targets are inconsistent, as they
are set separately for both the provinces and the country.

a. Phasing out of fossil fuel powered vehicle

On July 22, 2022, the Deputy Prime Minister signed Decision No. 876/QD-TTg approving the
Action Program on Green Energy Conversion and Reduction of Carbon and Methane Emissions in
the Transport Sector. The gist of the program is as follows.

* By 2025, 100% of buses shall use electricity and green energy.

* By 2030, at least 50% of vehicles shall use electricity and green energy, and 100% of cabs shall
be adapted to this.

* By 2040, stop producing, assembling, and importing cars and motorcycles that use fossil fuels.
* By 2050, build a complete green transportation network with net zero greenhouse gas emissions.
b. Motorbike ban in cities by 2030

To reduce traffic congestion and emissions, the Vietnamese government has requested that Hanoi
and the four major cities of Ho Chi Minh City, Haiphong, Da Nang, and Can Tho plan to ban
motorcycles after 2030.

* The request was made in a government resolution issued on April 6, 2022, on ensuring traffic
safety and preventing traffic congestion between 2022 and 2025.

* In Hanoi, the ban shall apply to districts 1 and 2 downtown and three major roads: Truong Sa,
Hoang Sa, and National Highway 5.

* After 2030, motorcycles shall be banned from all 30 districts in the city (including 18 suburban
districts) and from other provinces.

As mentioned above, no detailed roadmap has been formulated to achieve the goal of introducing
electric motorcycles. For example, as a demand-side policy, no specific policy has been formulated to
create demand for electric motorcycles, and electric motorcycles are taxed at the same rate as ICE
vehicles, with no preferential treatment for their purchase. No policy has been announced for the
supply side to provide incentives for the manufacture of electric motorcycles and their components.
Furthermore, no concrete plans have been announced for the development of recharging infrastructure,
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nor any incentives or subsidies for the installation of recharging facilities or recharging stations.

In Vietnam, there are technical standards and regulations to ensure that electric motorcycles meet
safety, performance, and environmental protection standards. However, there are also two types of

standards, and no decision has been made as to which takes precedence (see Table 4-5).

Table 4-5 Technical Standards and Regulations for Safety, Performance,
and Environmental Protection Standards for Electric motorcycles

Development

’
’

Responsibility for ’

Technical regulations on 2W's including e2W's are
developed and promulgated by the Ministry of
Transport (MOT).

Mewly manufactured, assembled and imported
motorcycles and mopeds must comply with QCWN
14:2015/BGTVT (Mational technical regulation on safety
and erwironmental protection for motorcycles and
mopeds)

Compliance is mandatory for new vehicles, to ensure
vehicle gquality, safety, and emvironmental protection

QCVN 902019/BGTVTIE and QCVN 91:2018/BGTVT1T
stipulate the technical requirements, safety inspections
and the guality of the electric motor and traction

1. National Technical Regulations (QCVN) 2. Technical standards (TCVN)

Technical standards are developed by the National
Standard Technical Cammittee TCWN/TC22 on Road
Transport Viehicles and promulgated by the Ministry of
Science and Technology (MOST)

Covers wide range of aspects: fram standards for
requirements and test methads on motorcyele chains to
standards for measurement methods for

gaseous exhaust emissions of motorcycles durng
inspection and maintenance.

Compliance with technical standards is voluntary. 2W that
do not comply with technical standards are still allowed to
be traded In the market

Key areas covered include rechargeable energy storage
systems (RESS), test specifications and safety requirements
for [i-ion battery systems, cell testing and safety, vehicle
safety specifications, vehicle operational safety, electrical

e2W Scope ’

Source: NRI India

batteries ; e :
el safety, vehicle performance, and electricity consumption,

As mentioned above, electric motorcycles in Vietnam are currently subject to the same taxes and fees
as ICE motorcycles as shown below, which increases the initial cost of an electric motorcycle
compared to an ICE motorcycle (up about 37%>%).

* Special consumption tax (SCT) of 20% is levied on motorcycles over 125 cc at the time of
purchase.
* Liability insurance is levied annually (Mopeds: VND 55K/year, ICE 2-wheelers: VND 60K/year).

Customer

()

As mentioned above, low-priced and low-speed E-Mopeds powered by lead-acid batteries are basically
the mainstay of motorcycle sales in Vietnam. E-Moped has the following features.

(Positioning of E-Mopeds)

* Motorcycles with an output capacity of less than 4 kW do not require a license.
* E-Mopeds are low-cost and popular, especially among students and pupils over 16 years old.

(Battery category)

* Lead-acid powered e-Mopeds have lower initial costs overall and lower TCO.
* Lithium-ion powered motorcycles are relatively new.

(Mileage)

* Most electric motorcycles on the market have a range of less than 100 km, mainly due to the low
capacity of lead-acid batteries.
*  Most people travel 20-30 km per day, and the range provided is adequate for most people.

2% Thermon5 model with lithium battery is calculated as a base model.
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e2W's by Classification e2W's by Battery Type Range of e2Ws

14%

59%

M E-motoroyde Il E=moped I t-on I Lead acid W <7oxm I 30-100km > 100km

Source: NRI India
Figure 4-12 Characteristics of Electric Motorcycles on Sale

Calculations show that E-Mopeds have higher initial costs and TCO than ICE-Mopeds (see Figure
4-13 below). E-Mopeds powered by lithium-ion have the highest TCO, 19.0% higher than E-Mopeds
powered by lead-acid batteries and 47.3% higher than ICE-Mopeds. Electric motorcycles equivalent
to ICE 125cc or larger with lithium-ion batteries have the highest initial cost and TCO, 71.9% higher
than automatic transmission models and 124% higher than manual transmission models.

5 year TCO [USD]

4,500 M 5ase Price M (nsurance Fee 4,250
M var Maintenance Cost
I Registeration Fee MM Battery Replacement Cost

_

3,500 - I License Plate Fee W Fuel Consumption
3,000 -
2,500 1 2,298 2,332 Al
2,000 { 1.930 - 1,807
— - 1560 1
1,000 - p—

1 I [

0

4,000 A

Lead_acid Li-ion ICE Lead-Acid Li-ion ICE (M) ICE (A)
Klara A2 Klara § Elegant Pega § Theon S  Vision 110 Wave 100
F T Mopeds i1 R S i
LR oot A ) (I MOtoroyces R

Source: NRI India

Figure 4-13 Comparison of Total Cost of Ownership (TCO) of various electric motorcycles

A lower tax burden would reduce the initial cost of EVs by 13-15% and reduce the 5-year TCO cost
by the same amount. However, the TCO of electric motorcycles is still higher than that of ICE models;
additional incentives beyond tax and registration fee waivers may be needed to make electric
motorcycles more attractive to bridge the gap between ICE 2-wheelers and electric motorcycles.

The use of electric motorcycles for fleet operations such as ride hailing and logistics is starting to pick
up pace as OEMs begin to work with fleet owners. For example, in May 2023, Gojek announced a
collaboration with Dat Bike to enable Gojek driver partners in Vietnam to offer transportation, food
delivery, and courier services through GoRide, GoFood, and GoSend, respectively. Also in April 2023,
food delivery service company Baemin announced a partnership with Selex on a pilot project.

On the other hand, regarding the challenges of electric 2-wheelers from the perspective of "fleet
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customers," they recognize limited driving range, low speed and acceleration, and the complexity of
charging and battery replacement. According to the awareness survey of delivery personnel engaged
in fleet operations in Vietnam shown in Figure 4-14, the main challenges for delivery drivers who
want to switch to electric 2-wheelers are technological innovations related to driving performance and
charging infrastructure.

* Increased mileage per charge

* Increased speed and acceleration

* Reduced battery charging time

* Charging efficiency/battery changing station services

24%

23%

Complicated Limited Low Lack of UnsuitableExpensive Low Lack of
Charging Range Speed Product for cargo operation lifespan support
Info. services

Source: NDC Transport Initiative for Asia, Promoting sustainable transport in Vietnam : MDPI

Figure 4-14 Reasons why delivery people don't use electric 2-wheelers (N=810)

In addition, the high initial cost of electric motorcycles is a major barrier to their widespread adoption,
and the Vietnamese government needs to provide fiscal and non-fiscal incentives to the demand side
to close the cost gap.

(4) OEM & Supply Chain

Vietnam has an annual production capacity of over 1 million electric motorcycles. Major OEMs are
VinFast, PEGA, and Anbico, but local companies have a close share of the market. The main reason
why major automakers such as Honda, Yamaha, and Suzuki have not started production of electric
motorcycles in Vietnam can be attributed to the lack of clear Vietnamese government policy and
support for electric motorcycle production.

As for the supply chain for battery production, among the main material, there are reportedly 1 million
tons of lithium reserves in Quang Ngai Province in Central Vietnam but no information on cobalt
reserves. In addition, there are abundant nickel reserves (3.6 million tons) in the country (at Thanah
Hoa, Son La, and Cao Bang provinces). However, mining and processing have not yet been developed
in Vietnam. The research, experience, and technology needed to develop these minerals are still very
limited. Only one nickel mining project is underway, Ban Phuc Nickel Mine Ltd. in Son La province,
which is expected to have a steady-state production capacity of 18,000 tons per year by 2025. Lithium
resources still remain undeveloped. In other words, Vietnam does not have the capacity to mine and
process battery cell raw materials, so battery raw materials will need to be imported for the time being.

With regard to battery cell manufacturing, lead-acid battery manufacturing technology is well
established in Vietnam. Major lead-acid battery manufacturers and suppliers include the Dry Cell and
Storage Battery Joint Venture (Pinaco), GS Battery Vietnam, Vision Group, and 365 Creative
Technology Joint Venture. On the other hand, the production of lithium-ion cells has not yet started,
and as for battery packs, Samsung SDI has established a plant to produce lithium-ion battery packs.
Furthermore, in 2021, VinGroup began construction of a VinES battery manufacturing plant in Bun
An Economic Zone (Ha Tinh) with an annual production capacity of 100,000 battery packs. In the
second phase of the plant's construction, production will be expanded to include the manufacture of
battery cells. Battery manufacturing systems (BMS) are now imported by almost all electric
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motorcycle manufacturers as part of their battery packs, with BMS algorithms either developed in-
house or co-developed (outsourced) by OEMs.

With regard to battery recycling, the recycling of lead-acid batteries is under the jurisdiction of the
Ministry of Environment, which has licensed construction of smelters for recycling. The recycling
ecosystem for lithium-ion batteries has not yet been developed.

The supply chain for drivetrains, on the other hand, is generally organized as follows (see Table 4-6).

Table 4-6 Drivetrain Procurement Methods in Vietnam

Major Parts Manufacturer

Electric Motor It has not yet developed and is mostly imported by electric motorcycle
manufacturers. EV manufacturers such as BYD have announced that they will
establish an EV component manufacturing plant in Vietnam.

Controller Due to lack of manufacturing know-how in power electronic, controllers are
usually imported by electric two-wheeler manufacturers.

Chassis and Body Existing ICE component manufacturers are thought to be able to handle this.

Source: Survey Team

(5) Infrastructure

The development of charging networks and battery swapping systems for electric 2-wheeler is still
limited. There are still few players in Vietnam that have taken the lead in the development of

infrastructure such as battery swapping stations.

Among them, VinFast has emerged as a leading player in the installation of charging facilities for
electric 2-wheelers. The company's plans for charging infrastructure development are summarized in
the Figure 4-15 below.

Vinfast’s e2W charging infra snapshot
Since it's establishmentin 2017, Vinfast has become a dominant player —

in Vietnamese e2W market and has taken in lead in establishing the NN i,
e2w charging infrastructure in the country. Its ambitious plans for ges Y .
charging infra development involves: L { e« Menai

a, HE?ﬁ',;Tlong

VINFAST 63 3000+ 150,000 Laos: 7~ -4 HAINAN

provinces and cities Charging Stations Charging ports vienti e §
' . ientiane, "«
across VN hubs across stations GDS‘_']’-'MJ 8
Key Specifications of Vinfast's e2W charging solutions o .
nd 3 3
. \ Design Cabinet : Jie
- I Operating Voltage 1 phase, 220 VAC + 5% has ¥ -~V!e_nar1'1

Operating Frequency | 50 + 5% Hz \ . _." .
Wattage Rating = 1.2 kW/ charging port t.ly : { CambOdla___, D'al:ra -Erang
Online Protocol CAN Protocol I = l 7,.: Chid
Output Quantity 2 or 4 ports per charger R : fi i
Protection Overload/overheat/short circuit/anti-shock .=

Charging Price VND 3,210.9/kWh

Source: NRI India
Figure 4-15 VinFast's future plans for battery charging system development

Furthermore, in addition to Vinfast, other new players are emerging in Vietnam, such as Dat Bike and
Eboost, which are participating in the construction of electric motorcycle charging infrastructure.

Until now, the growth of infrastructure for charging and battery swapping for electric 2-wheelers has
been hindered mainly by a lack of technical regulations and standards. As a result, battery swapping
for electric 2-wheelers has remained in a limited state of development, with only a limited number of
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players offering solutions.

Thus, the development of battery swapping systems in Vietnam is expected in the near future. However,
in Decision 1057/QD-BKHCN dated May 27, 2024, the Ministry of Science and Technology has
issued a national standard (non-mandatory standard) for replaceable batteries used in electric
motorcycles and electric two-wheeled vehicles, attempting to promote safety standards in accordance
with international standards. With the establishment of national standards, battery replacement systems
in Vietnam are expected to develop in the coming years.

4.3 Thailand

After peaking at 2.1 million units in 2012, the motorcycle market in Thailand has stabilized between
1.8 and 1.9 million units from the late 2010s through the 2020s (see Figure 4-16). In 2023, 1.86 million
units were recorded, an 11% increase over the previous year, due in part to post-COVID-19 pent-up
demand. However, the impact of the January 2023 cap on annual interest rates on motorcycle
installment sales (23%) began to appear after August 2023, and the market began to decline.

By type, Thailand has traditionally been dominated by the underbone type, but the share of automatic
(scooter) types has been increasing in recent years.
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Source: Japanese Chamber of Commerce, Bangkok (JCC)

Figure 4-16 The motorcycle market in Thailand

(1) Market

As Figure 4-17 shows, sales of electric motorcycles in Thailand are growing steadily, reaching 22,000
units in 2023, up 120% from the previous year, due in part to the first subsidy for domestically
produced electric motorcycles in 2023. The percentage of the total motorcycle market that is
electrically powered is still low at 1.15%. Of the 22,000 units of the plug-in type, 19,000 are plug-in
motorcycles, and 2,400 are swap-type motorcycles, which are not yet widely used.

4-15



Final Report on Data collection and confirmation survey
on Electrical Motorcycle Industry Development and Strengthening of Supply Chain in Indonesia

Number of car Number of No.Plate Number of car By Charging Type
24,000 Increased by 200% 21,841 o i
20,000 from the previous year 20,000
16,000 Q 16,000
12,000 9,886 12,000 9,886 19,437
8,000 8,000
3,742 6,655 Plug-in
4,000 =5 1,584 4,000
3,231 Swap 2,404
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Source: Japanese Chamber of Commerce, Bangkok (JCC)

Figure 4-17 Electric Motorcycle Market in Thailand
The specifications of major Thai manufacturers are shown in Table 4 7, but the battery types are mostly
60V and 72V. However, Winnonie and Swap & Go announced last year that they are changing from
60V to 72V. Major players focus on rentals, often for riders in food delivery and other fleets.

Table 4-7 Battery Specifications of Major Electric Motorcycle Manufacturers in Thailand

Winnonie Swap&Go HSEM Etran
Battery specifications
(V/Ah/pieces) 60/26/2 60/10/2 72/30/2 72/51/2
Battery capacity
(kWh) 3.12 1.2 4.32 734
Sales method Rental Rental Rental wholesale (wholesaler) in
the auto body

Source: Japanese Chamber of Commerce, Bangkok (JCC)

(2) Government guideline

The "30@30" (30% EV by 30 years) policy announced by the National Electric Vehicle Policy
Commission (NEVC) in 2021 set a target of producing 360,000 motorcycles by 2025 and 675,000, or
30% of production, by 2030, as shown in Table 4-8. In addition, the Ministry of Industry's (OIE) goal
calls for the installation of 8,000 charging stations for motorcycles and 1,450 stations for motorcycle
cabs by 2030 (see Figure 4-18).

Table 4-8 Production Targets for Electric Vehicles and Motorcycles in Thailand

Volume of ZEV (Year)
2025 2030

225,000, 440,000
(30%) (50%)
360,000, 650,000
(20%) (40%)
18,000 33,000
(20%) (35%)
225,000, 725,000
(10%) (30%)
360,000 .675,000
(20%) (30%)
18,000 34,000
(35%) (50%)

Source: The Bord of Investment of Thailand (BOI)

Target Classification

Passenger Car / Pickup

Utilization | Motorcycles

Bus [ Truck

Passenger Car [ Pickup

Production |Motorcycles

Bus / Truck
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Note: Unit is “number of charging station”

Figure 4-18 OIE's Forecast of Charging Stations for Two-Wheel and Three-Wheel EVs

The government has announced a subsidy policy to promote the spread of electric motorcycles, as
shown in Table 4-9. Under Thailand EV3.0, which went into effect at the beginning of 2024, the
conditions have been tightened, and subsidies will be provided only to vehicles with a battery capacity
of 3 kWh or more and domestically produced vehicles (CKD). In addition, the subsidy has been
lowered to 10,000 THB (approx. 42,000 yen).

Table 4-9 Subsidy Policy for Electric Motorcycles in Thailand

Thailand EV3.0

Thailand EV3.5

Less than 150,000 THB (approx.

Less than 150,000 THB (approx.

(2023-2024)

Price 640,000 yen) 640,000 yen)
Battery Capasity More than 3kWh
Subsidy 18,000 THB (approx. 76,000 yen) | 10,000 THB (approx. 42,000 yen)

(2024-2027)

Production Conditions

For both CBU and CKD

For only CKD

Source: Prepared by Survey Team from BOI materials and other sources.

In terms of policies for producers, the BOI has announced the investment incentives shown in Table
4-10, with electric motorcycles falling under the third level of benefit, Level A3 status, which normally
provides a three-year corporate tax exemption. The tax exemption period may be extended if additional
conditions are met.

Table 4-10 BOI Investment Incentives for Electric Motorcycles in Thailand

BOI Investment Incentives

Conditions * Propose a package deal
* Production must take place within 3 years of the release of the
investment incentive certificate.
Standard In the case the product is to be sold in Indonesia, it mustpass the UN

R136, UN R78 standards.

Corporate tax exemption
for 3 years (BOI investment
status A3)

Investment Incentives +1 year : In the case the production of
battery cells or modules status within 3
years.

+1 year : In the case BMS motor and DCU
start production within 3 years.

+1~5 year : In the case to implement

R&D

Source: BOI
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(3) Customer

Electric two-wheelers in Thailand follow the EU L2 standard and must pass the following three
requirements: 1. a maximum speed of 45 km/h or higher, 2. a motor rated output of 0.25 kWh or higher,
and 3. the ability to run at 45 km/h for 30 minutes or longer. Therefore, almost all motorcycles
registered as electric motorcycles are powered by lithium-ion batteries.

Most of the customers of electric motorcycles in Thailand are fleet users. However, since fleet partners
are not involved in the commercial distribution in Thailand, it is up to the driver to decide whether or
not to choose a battery-powered vehicle. For example, EV manufacturer Etran has partnered with
Shopee Food (food delivery) and Krungsri Bank to supply bikes to Shopee Food riders at special rental
prices. Swap-Go has also partnered with 7-Eleven and Swag EV on a trial basis.Swap&Go has
partnered with 7-Eleven and Swag EV on a trial basis to conduct swap electric motorcycle
transportation trials at 30 Bangkok stores.

The price range for electric two-wheelers is 40,000 to 70,000 THB (about 170,000 to 300,000 yen),
which is close to the price of internal combustion engines. However, according to the swapable battery
supplier, users often provide feedback that electric motorcycles are generally underpowered, as Thai
users value acceleration and high-speed stable driving. In light of this, Swap&Go and Winnonie will
switch the battery voltage from 60V to 72V.

The reliability and durability of the batteries and lower trade-in value are also cited as factors that
make users cautious about purchasing these vehicles.

(4) OEM & Supply Chain

There are no dominant players in the Thai electric motorcycle market. Major OEMs of swap battery-
powered motorcycles include Swap&Go under PTT, Winnonie under Bangchak, H Sem under Hua
Heng Lee Group, and start-up companies such as Etran and Strom. Winnonie focuses on rentals, while
Etran and Strom are the ones that sell car bodies.

In Thailand, local production of electric motorcycles has begun, as subsidies are conditional on local
production. However, most are importing battery packs from China and other countries; some
manufacturers, such as Strom, have begun assembling modules locally.

Battery cell production is not yet in full swing in Thailand, but as Table 4 11 shows, Amita, a subsidiary
of Energy Absolute, a renewable energy company, sells battery cell production mainly to its own
affiliates, but has not yet supplied any to Thai motorcycles
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Table 4-11 Company profile of Amita

= High Power Battery for EV, E-Scooter, Power Plant
= OEM (Original Equipment Manufacturer)

* PDCA- Post Dry Cell Battery

« Turnkeys of High Technology Battery Factory for EV

Main business

= Battery cells, Energy storage system, E-bank, etc
Products = Li-ion battery materials; Lithium Iron Phosphate (LFP), Lithium; Nickel
Manganese (NMC), Lithium Titanate (LTO)

= Taiwan : Over 200MWh (already completed),
Bejing Phase 1 : 250 MWh (already completed)

FacmtlesAand Bejing Phase 2 : 2 GWh (during construction)
production « Thailand
capacity aran .
Phase 1:1 GWh (already completed)
Phase 2 : to total 50 GWh
« EA and Amita Technology opened “Gigafactory” the biggest plant in ASEAN.
Battery = EA and Amita are in the second-phase development of its battery factory to
Investment increase capacity to 4GWh annually within this year, up from 1GWh as of Aug
2023.(This 1 -4 GWh/Year project’s duration is 2 years, started in 2023).
UPS Units, Power Bank, Power Tools, Battery- powered Vehicles, and Energy
Storage
Europe: EV (Electric Vehicle)
Clients Taiwan: E-Scooter

Japanese: ESS (Energy Storage Systems)
China: A turnkey solution including robotic manufacturing process, equipment
design, and technology designed

Source: Prepared by Survey Team from the company website and local report

(5) Infrastructure

As of September 2023, as Figure 4-19 shows, there are about 300 public charging stations in Thailand,
provided by Winnonie, Honda, Hsem, Swap&Go, Etran, and others. The number of stations is still
growing at a slower pace due to the lack of significant growth in demand for EV bikes. Winnonie,
which has the largest number of stations, has 103, while the scale of the swap station business in
Thailand is still small.
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Figure 4-19 Electric motorcycle swapping stations of major manufacturers in Thailand

With the aim of promoting the spread of electric motorcycles through mass production by creating a
standard, ENTEC under the National Science and Technology Development Agency of Thailand
(NSDTA) took the lead in an R&D project for standardization of swap battery packs in collaboration
with EV motorcycle manufacturers and others, which was completed this year. 2024 to 2024, the Swap
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Battery Consortium will be formed in cooperation with companies and public organizations that
participated in the R&D project, with about 30 companies participating, to formulate industry
standards for swap batteries, which will be registered with TISI (Thailand's National Industrial
Standards). The standards to be standardized include battery size, connectors, and communication
protocols. These standards are not mandatory standards, but rather industry standards that are intended
to be widely used.

In contrast to Indonesia, Thailand does not have a policy of limiting battery voltage and is open to
standards from Japan and other countries. All electric motorcycles sold in Thailand are required to
obtain UNR136 certification, and almost all items are tested and evaluated by MTEC under NSTDA
of Thailand. According to the head of the research team for the standardization of swappable battery
packs, most of the Chinese battery packs sold in Indonesia do not comply with UNR136 and will not
be able to be sold in Thailand. From the above, Thailand is relatively advanced among ASEAN
countries in battery standardization, testing, and evaluation, and further progress can be expected
through the establishment of a consortium.

4.4 Summary of four-country comparison

India is the largest market in the four countries and has the highest potential as a market and production
base. The last mile logistics service market is active in India, and fleet users are shifting to electric
motorcycles with low TCO, which is contributing significantly to market growth. The government's
electrification policy is consistent, with both incentives for consumers and suppliers. In the supply
chain, local production is making progress in comparison to other countries in terms of domestic
production, with the exception of cells,

In contrast, Vietnam is the country where the future direction of electric motorcycles is the least visible.
Although the percentage of electric vehicles is high at 10%, 60% of these are mainly mopeds powered
by lead-acid batteries; major electric four- and two-wheeler manufacturers such as Vinfast are
emerging, but most are plug-in types. Battery swap stations are still less common than in India and
Indonesia. The supply chain is dominated by imports due to its proximity to China, but in the future,
batteries may be localized due to the growing electronics industry. Efforts to standardize standards for
interchangeable batteries are expected to make progress in the future with Decision 1057/QD-BKHCN,
dated May 27, 2024, of the Ministry of Science and Technology.

Thailand has the smallest market compared to the other three countries, with a penetration rate of only
1%. Plug-in types purchased by individual users make up the majority of the market, and the swappable
market for fleets is small. On the other hand, however, Thailand has strict standards for electric
motorcycles, and only vehicles equivalent to European L2 standards can be registered. As a condition
for providing subsidies to users of electric two-wheelers, the country has relatively advanced measures
to counter the influx of inferior batteries, including compliance with UNR 136 (safety) standards and
an extensive testing and inspection system at domestic inspection agencies.

Indonesia is the second largest motorcycle market among the four countries, after India, and has high
potential for electric motorcycles. The government provides subsidies for new motorcycles and
modified motorcycles, offering the second most aggressive incentives after India. Indonesia is the only
nickel producer among the four countries, and its government is the most active in promoting the inter-
country production of cathode materials and cells. Cooperation between electric motorcycle
manufacturers and fleets to promote battery swaps is also underway.

On the other hand, when compared among the four countries, the electrification rate is still 1%, which
is one of the lowest, along with Thailand, and the country has not yet entered the electrification
diffusion phase. While a certain degree of penetration is being achieved among fleets, the issue is how
to spread the use of electrification among individual users. In addition, the lack of battery safety
standards and a standardized testing and inspection system is an urgent issue.
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CHAPTER 5 PROPOSED MEASURES TO CONTRIBUTE TO THE
PROMOTION OF THE ELECTRIC MOTORCYCLE
INDUSTRY IN JAPAN

As of the end of December 2023, based on discussions with government agencies and the private sector
up to that point, as well as the knowledge gained from the Japan invitation program implemented in
October of the same year, JICA Survey Team reviewed four promising project proposals for the next
period together with the Ministry of Industry, and received a list of government agencies involved in
these themes from the Ministry of Industry. The Ministry of Industry organized a "Study Group" for
each theme. The themes and members of the study group are as Table 5-1.

Table 5-1 Themes for the next phase and members of the "Study Group" created in this study
Theme Contents Discussion Point Member
1. Support for Provide Japan's best battery testing What kind of equipment BSKJI

battery equipment to test the safety of all and experimental P4SI
standardization batteries on the market. facilities are needed? BAT

Provide not only battery equipment Where will they be IMATAP

but also Japanese experts to utilize managed and under ESDM

and manage the equipment. what kind of system will NBRI

the results be shared?

. Research on Research and propose the Organize existing KLHK
battery necessary system and framework systems and the Ministry BAT
recycling for the reuse and recycling of of Environment and IMATAP

batteries used in vehicles with 4- Forestry's concept.

wheeled and 2-wheeled vehicles. Examine the structure of
the counterpart
institution that will
conduct the survey.

. Human Develop educational programs and Confirmation of BPSDMI
Resource syllabuses for "high school students willingness of major PPP VI
Development + teachers", "university (graduate) private companies to Pusdiklat
for Battery and students”, and "working people" in participate in the NBRI
Electric specific regions, especially focusing project. IMATAP
Motorcycle- on "university (graduate) students" Pilot region and the AlS|
related + Job Street activities. government agency in
Industry The project will be implemented by charge.

having automobile and motorcycle
OEMs, major parts companies, the
battery manufacturing industry,
recruiting companies, etc. share
the roles and responsibilities.

. Support for Support for companies that Confirmation of the IKMLMEAA
electrification manufacture ICE parts in particular, results of the Mikata IMATAP
of component including matching, subsidy Project in Japan GIAMM
companies support, and provision of Identify target PIKKO

information related to the companies and their o]
manufacture of electrified parts, needs in Indonesia

with reference to the “Mikata

Project" implemented by Japan’s

Ministry of Economy, Trade and

Industry (METI).
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The group discussion (Working Group Discussions, WGD) and their follow-up meetings were held on
the dates listed in Table 5-2 below.

Table 5-2 Working Group Discussions (WGS) and Follow-up Meeting Schedule

Schedule Participants Organizations

1t WGD 2024

Jan16 Theme 1 ASDIPI, BAT, IMATAP, P4SI
Theme 2 B4T, KLHK, Center for Green

Jan 17 Theme 3 NBRI, BPSDMI

Jan 18 Theme 4 IKMLMEAA, GIAMM, PIKKO, |0l

Follow-up meeting 2024

Feb 21 Theme 3 Politeknik STMI Jakarta

Feb 23 Theme 1 BAT

Feb 27 Theme3 BPSDMI

Feb 28 Theme 3 AlS|

Feb 29 Theme 4 IKMLMEAA

2nd WCD 2024

Apr 23 Theme1l ASDIPI, BAT, IMATAP, P4SI, NBRI
Theme 2 B4T, KLHK, Center for Green Industry, NBRI

Apr24 Theme 4 IKMLMEAA, GIAMM, PIKKO, |0l
Theme 3 NBRI, BPSDMI

Apr 26 Theme 1l ASDIPI, BAT

Apr 27 Theme 4 o]

3rd WCD 2024

May 8 Theme 3 NBRI, BPSDMI

May 20 Theme 2 IKMLMEAA, GIAM, PIKKO, IOl

May 20 Theme 3

As soon as 2024 began, the respective WGD began the process of fleshing out the project content.
Here, JICA Survey Team took the approach of deepening the content of the project with advice and
input from the constituent members. The following is a summary of the information and ideas
surrounding each project.

5.1 (TP21003 standard promoted by 4 Japanese companies and Indonesia's SNI)
Concept of Support for Battery Standardization Process

5.1.1 Current Measures

The SNI&928, revised in November 2023, has made revisions that provide some direction to the
specifications for swappable batteries for 2 wheeler motorcycle. The main points are as follows;

1. Battery types were narrowed down, with 60V and 72V voltages becoming the standard. The 48V
standard proposed by four Japanese motorcycle manufacturers and Gogoro of Taiwan was not
adopted. Nominal voltage ranges (60V: 55-66, 72v: 67-78) were added to the standard voltages.
In addition, the minimum current capacity (Ah), which indicates battery capacity, was changed to
the minimum power capacity (Wh).
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Table 5-3 Battery standards (voltage) adopted in the 2023 standards revision

" rated Nominal Maximum Minimum Maximum size (mm)
voltage voltage mass (kg) energy : -
(V) range (V) capacity (Wh) Long Width Fige
60 55 -66
13 1.300 220 200 385
72 67 -78
1Tre rated voltage is different from the working voltage.

Source: SNI8928

As for connector type, open IP was defined, allowing Indonesian manufacturers to produce
identical products without paying royalties. As a result, while the technology has become widely
available, companies with patents and manufacturing know-how in this area have been forced to
leak their technology.

In addition, a new standard for rated voltage >80V was introduced as a milestone for the future
of rapid recharging.

Table 5-4 Battery standards (connecter) adopted in the 2023 standards revision

No. Location of the Connector pins Current rating
connector on connectors
the battery'?

1 Above! 2 DC pins, 6 communication pins
Bottom? 2 DC pins, 12 communication pins =Z80A
Bottom? 2 DC pins, NFC

' The side of the battery with the handle is the top of the battery.
2The side of the battery opposite the top of the battery is the bottom of the battery.

NOTE The connectors used are Open IP, i.e. they can be shared and can be produced by
manufacturers and SPBKLU service providers in Indonesia without royalty fees.

Source: SNI8928

The battery shape (Dimension) was not specified before the revision, but after the revision, the
maximum size (L:220mm x W:200mm x H:385mm) is defined and the maximum weight
(13kg/pack) is newly specified (see Table 5-3 above).

For the communication protocol, the CAN (Controller Area Network) system was adopted as the
standard (see Table 5-5). Since the communication protocol is open, it is difficult to protect data,
but at the same time, it facilitates the entry of new companies into the market.

Table 5-5 Battery standards (communication protocol) adopted
in the 2023 standards revision

Types of communication Baud Rate Format Message
protocols length
CAN Bus 2.0B 250 Kbps Big-endian’ 8-Byte

1 For unused data will be filled with the value OxFF.

Source: SNI8928
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This standard is voluntary and not mandatory. However, the results did not meet the expectations of
Gogoro of Taiwan, and a consortium of four Japanese companies, which had proposed a 48V
standard®.

According to interviews with AISI, the impact on AISI members (including Honda and Yamaha in
Japan) has been minimal, and the organization is of the opinion that the standard may be changed again
depending on future market share.

5.1.2 Views of Japanese Companies

There is no way to confirm how much impact the revision of SN18928 has had in Indonesia. However,
at the end of December 2023, Honda notified the following information through the Devices Sangyo
Shimbun newspaper of Japan.

"The company will reduce the cost of complete electric motorcycles including swappable battery type
by 50% in 2030, compared to the current price. To achieve this, Honda will use plug-in rechargeable
batteries, optimize battery cells, adopt common solutions for procurement, increase production
efficiency, and improve efficiency through dedicated factories."

Although some of the context is difficult to understand, it seems to be the appeal that "Honda will not
confront competition focused solely on swappable batteries, but will examine the price of swappable
battery bikes as an integrated unit and cut this price in half." In other words, this could be seen as a
stepping stone to the following strategy.

* Reduce the price of swappable battery bikes by letting them ready-made, including the battery.

* Reduce costs by producing bikes with common parts and assembly specifications.

* Identify (possibly) a few assembly plants around the world and manufacture exclusively at those
plants

This concept is considered to be Honda's basic strategy for swappable battery bikes, as similar
comments were made by Japanese executives of Astro Honda when JICA Survey Team interviewed
them during our field survey in January 2024,

5.1.3 Safety of Electric Motorcycles as a Whole Remains an Issue

As indicated in the above, Japanese manufacturers discuss batteries in the context of the entire electric
motorcycle industry and take it for granted that the manufacturer will take responsibility in the event
of a battery failure or accident. In November 2023, an interview with AISMOLI indicated that even if
the battery in an electric motorcycle catches fire, it is the responsibility of the purchaser, and therefore,
the purchaser should have adequate disaster insurance. The buyer should therefore have adequate
disaster insurance. Thus, it is fair to say that there is no entity that can reliably guarantee the safety of
batteries, which can be said to be the heart of the electric motorcycles that are becoming popular in
Indonesia.

For example, a system in which no one takes responsibility in the event of a battery fire (as several
cases are reported in China and India) threatens the credibility of electric motorcycles as a whole and
is amajor brake on the electrification policy being pursued by the Indonesian government. Furthermore,
it would undermine the credibility of electric motorcycles as a whole, regardless of the nationality of
the motorcycle manufacturer. As a result, it is expected that the negative effects of this system will be
propagated to Japanese companies as well.

Other issues that directly or indirectly affect battery safety include;

* There is no industry association to coordinate and lead the automotive battery industry. This is
because the automotive battery industry, which represents four-wheeled and two-wheeled
vehicles, and the storage battery industry are both related to the automotive industry, which is

25 ESDM/PLN is said to have led the 48V exemption, and PLN is leading the standardization discussions, including the
establishment of a new EV battery industry association around February 2024 (apparently). As of November 2023, only four
companies (SMOOT, SGB (Volta), Oyika, and Electrum) have SN18928(2023) compliant batteries (Electrum appears to
have terminated its partnership with Gogoro)..
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positioned as an intermediate industry organization (in Japan, automotive storage batteries are
under the jurisdiction of Japan Automotive Manufacturing Association (JAMA)).

* In the establishment of battery standards, there is also the influence of political power with a
strong Chinese agenda, and it seems that political considerations have a large impact before
performance is considered. As a result, the standards of Japanese and Taiwanese companies face
an uphill battle.

5.1.4 The View of Japan’s Contribution Measures

It is impossible for Japanese private companies to solve battery safety issues through self-help efforts.
This is because, even if a manufacturer with a specific brand implements such a measure, the users
will not take it seriously unless something happens to them.

If the Indonesian government considers this as an important issue and wants to draw on Japan's help,
Japan's contribution would be to contribute to "preventive measures" to eliminate unsafe batteries on
the market before they become widely used. In other words, Japan's contribution should be to the
evaluation of battery safety.

Specifically, as shown in 6.2.1 of Chapter 6, Japan would provide equipment for conducting safety
tests and expertise in measurement technology, and foster the ability to inspect and measure batteries
on the market and judge their safety.

In this study, based on the awareness of the above issues, Indonesian officials visited Japanese
organizations in charge of battery safety testing and gave lectures on related know-how as part of the
Japan invitation program conducted in October 2023. The above was further reviewed and its contents
are shown in the latter part of this report (refer to Chapter 6.3.1).

5.2 Institutional Design for Battery Recycling and Reuse

5.2.1 Current Policies

The industrial sector accounts for the largest share (18%) of Indonesia's gross domestic product (GDP).
On the other hand, the development of the industrial sector may increase the generation of waste, so a
balance with environmental protection is require®.

THERE ARE 5 DOMINATING SECTORS IN 2022 GDP CONTRIBUTION

T @ OO
[ === RE -
Industry Trading Agricultur Construction Minning
18,3 % 12,71 % el1,39 % 10,48 % 10,43 %

Trading
Source: BAPENAS
Figure 5-1 Composition of GDP

Presidential Regulation No. 55 of the President of the Republic of Indonesia of 2019, "Presidential
Decree on Acceleration of Battery Electric Vehicle Program for Road Transport" has been issued. The
Ministry of Environment and Forestry states that this law is the basis for battery recycling and reuse,

%% Indonesia's commitment at the 28th Conference of the Parties (COP28) to the United Nations Framework Convention on
Climate Change (UNFCCC) in 2023 is to reduce its greenhouse gas (GHG) emissions by about 32% below the previous
level by 2030, or by about 43% subject to adequate international financial support. The government has also submitted its
first long-term strategy to UNFCCC, which indicates that Indonesia will peak its GHG emissions in 2030 and may achieve
net zero GHG emissions by 2060 or earlier. It states that additional investments in the country's forestry and energy sectors
are needed to achieve the 2030 climate target cap in Indonesia.
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but in reality, it only states the need for recycling/management of battery-related waste, but does not
provide specific responsibilities or methodologies?’.

Furthermore, regarding the disposal of uncategorized hazardous materials in car batteries, the
"Minister of Environment and Forestry Regulation No. 6 of 2021 on HazTox Waste Management
Procedures and Requirements" has been issued. This regulation also only considers a portion of used
batteries (there is no indication of what constitutes "used") as waste and provides only a general
disposal/utilization policy.

5.2.2 Situation in Japan

(1) Automobile 4-wheelers

In Japan, the Automobile Recycling Law came into effect in January 2005 with supply and demand
each playing a role as shown in Figure 5-2. The law requires automobile manufacturers and importers
to take back, recycle, and properly dispose of three existing recycling and disposal systems for 4-
wheeled vehicles: 1) shredder dust, ii) airbags, and iii) CFCs for car air conditioners (currently being
collected and destroyed).

Passing on to the price at the time of sale New vehicle users
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e s e T T Vehicles with recycle
1 mark
: Used
1 Vehicle
v
. Existing dealers of
=== |- ===- Cost collection__ _____| participating End user

=

Dealers of discarded

- B

Control slip information {}

_______________ -> Designated pick-up locations (approx. 190locations)

Storage and
management costs

Outsourcing

Control slip information

Participating motorcycle manufacturers and
importers

Management Company

Treatmentand recycling facilities (approx. 15locations)

Processing cost

and Recycle Control Chart metals,Jetc. market
Market for Useful

Metals, etc.

- Movement of End-of-Life Vehicles with Recycle Marks Reused Iarts, Useful parts

|:> Movement of End-of-Life Vehicles with Recycling
Receipt and Recycling Control Chart

Source : Automobile Recycling Center

Figure 5-2  Roles of consumers and suppliers surrounding motorcycle recycling

%7 Peraturan Presiden Republik Indonesia Nomor 55 Tahun 2019 Tentang Percepaten Program Kendaraan Bermotor Listrik

Berbasis Baterai Uutuk Transportasi Jalan
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The law also defines the roles of automobile owners, new and used car dealers, maintenance companies,
dismantling companies, shredding companies, and other related businesses. In other words, the law
aims to create a recycling-oriented society in which all parties involved in the automobile industry
cooperate to reduce waste and promote the effective use of resources. Currently, approximately 4
million end-of-life vehicles are generated annually, which are recycled and disposed of in Japan.

(2) 2-wheelers motorcycles

In Japan, motorcycles (including motorized bicycles) were initially considered within the same
framework as the Automobile Recycling Law but were excluded from the law due to the small number
of motorcycles disposed of in Japan and the different handling and flow of products before disposal
between motorcycles and automobiles. Therefore, they are no longer subject to the Law (see Figure
5-3).

| Motorcycle manufacturers 4 domestic companies |

v

| Distributors | Importer |

¥ ¥

| Sales Dealers |

Sales of Imported
Sales of New car at 650,000 ) P
bike at 40,000
| Users (Number of vehicles owned: approx. 14 million) |
Used motorcycles* = 1.2 million units
f \
Resource recovery LlGU 6% Abandoned vehicles
Dealers 20% companies72% on the road
| ]
Used motorcycle Used parts
exporters suppliers 200,000
— . .
700,000 units units
Export ‘ *
G 2 cUsE] parts Scrapped parts, etc.
Domestic and foreign markets
vy
Classification of 1.2 million used motorcycle ) Shredders'
Small size (upto125 cc) 88% Industrial waste (.jISpOSGI’S
Medim-sized (125-250cc) 8 % 300,000 vehicles
Large vehicles (251ccandup) 4 % * *
Material recycling Dust 25%
75%
Landfill

Source: Automobile Recycling Law (press release) e

Figure 5-3  Overview of Used Motorcycle Flow and Recycling

About 80% of used four-wheeled vehicles are dismantled domestically, while the majority of used
two-wheeled vehicles are exported for reuse.
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It is estimated that approximately 1.2 million end-of-life motorcycles are discharged annually, of
which about 700,000 are exported as used vehicles. Another 200,000 motorcycles are distributed in
the domestic and international market as parts, and in the end, the number of vehicles shredded as
waste is estimated to be from about 300,000 (including parts) to 500,000 at the most. The reuse rate
of the products is extremely high, with only about 0.84 million tons by weight ultimately disposed of
as dust. This is about one-hundredth of the 800,000 tons of dust generated annually by four-wheeled
vehicles.

(3) Motorcycle Recycling Disposal Routes

The key to motorcycle recycling is the establishment of routes to recycle and properly dispose of
discarded motorcycles in Japan.

The four motorcycle manufacturers in Japan have jointly established their own disposal routes for used
motorcycles, including "designated pick-up sites," and have also introduced a new motorcycle
recycling management system network to ensure that batteries, gasoline, oil, and other fluids are
removed prior to shredding, and that the status of proper recycling and disposal can be confirmed. The
introduction of a new motorcycle recycling management form and the development of an IT network
were also implemented to ensure proper recycling and processing status.

In addition, for the convenience of the discharger, approximately 15,000 "waste motorcycle dealers"
nationwide have been established so that the discharger can request the nearest dealer to bring the
discarded vehicle to a "designated pick-up location.

Establishment of Recycling Processing Routes by Motorcycle Manufacturers and Related Organizations

1. Secure "collection points" for end-of-life motorcycles: Establish approximately 190 designated
collection points nationwide.

2.  For those unable to bring their motorcycles to the designated collection points: Approximately
15,000 of the nation's motorcycle dealers have been set up as "dealers for waste motorcycles".

3. Securing "treatment/recycling facilities"--About 13 treatment/recycling facilities have been
designated nationwide.

(4) Management and Operation of Recycling Processing System

In the recycling system, motorcycle manufacturers, together with importers, collect motorcycle
recycling fees from users and establish payment systems for designated collection sites and
treatment/recycling facilities, and take the initiative in operating and managing the system.

In addition, the Motorcycle Business Department has been established within the Japan Automobile
Recycling Promotion Center to ensure the implementation of this system.

Operation and management of the recycling system by motorcycle manufacturers and importers

1. Established a payment system for collection of recycling fees from motorcycle users (emitters) and
information on disposal of motorcycles after designated collection points.

2. Introduced and implemented a "recycling management sheet" to manage the proper disposal of
used motorcycles.

3.  Outsourced the management of the recycling system to a specialized company.

Manufacturers and importers that have implemented the system are making their dealers who handle
discarded motorcycles aware of the system, and are also conducting public relations activities for local
governments, users, and the public. As part of these efforts, the Japan Automobile Recycling
Promotion Center has established the Motorcycle Call Center to respond to various inquiries.
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(5) Roles and Obligations of Users

On the other hand, motorcycle users are in a position to be held "responsible for the emission of waste",
and they share in the recycling and proper disposal of used vehicles by bringing in waste vehicles and
paying the recycling-related costs (recycling treatment costs and collection and transportation costs).

The recycling costs to be borne by the user are reflected in the product cost in advance. Vehicles that
have the costs incorporated into the cost of recycling are marked with a "motorcycle recycling mark"
so that they can be recognized at a glance (see Figure 5-4).

Figure 5-4 Motorcycle Recycling Mark

(6) Recycling

The motorcycle recycling system?® has approximately 190 designated collection sites and 13
treatment/recycling facilities located throughout Japan. In addition, to enhance convenience for
emitters, the system allows motorcycle dealers to collect discarded motorcycles and deliver them to
the system with the cooperation of the Japan Light Motor Vehicle and Motorcycle Association®’.

The recycling rate for FY2022 was 97.8% (by weight). However, the number of electric motorcycles
with lithium-ion batteries installed is very small (20 units), and Japan is still accumulating experience
in the recycling and reuse of electric motorcycles.

2 The motorcycle recycling system participants (as of April 1, 2023) are as follows;
Honda Motor Co., Ltd., Yamaha Motor Co., Ltd., Suzuki Motor Corporation, Kawasaki Motors Japan, Ducati Japan, Ltd.
2 1n 1991, in accordance with the provisions of Article 2, Item 4 and Article 9, Item 4 of the Enforcement Regulations of the
Waste Disposal and Public Cleansing Law, the Japan Mini Vehicle Association (hereinafter referred to as "JAMA") was
designated by the then Minister of Health and Welfare as a "designated wide-area waste disposal business". Motorcycle
dealers notified to the Ministry of the Environment by the ZENKEIJIKYOKYO are allowed to collect and transport used
motorcycles as waste in a wide area nationwide.
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[ Formula for calculating the recycling rate]

(Weight of oil and gasoline recovered + Weight of batteries recovered + Weight of resins and other
recovered + Weight of ferrous and nonferrous recovered + Weight of shredder dust heat recovered,
etc.) +Total weight received

Figure 5-5 Formula for Calculating the Recycling Ratio and Material Flow

5.2.3 Challenges and Measures in Indonesia that require an Urgent Response

How to manage used lithium batteries discharged from electric vehicles in Indonesia has become an
issue.

At this stage, Indonesia does not have binding laws and regulations on recycling for both 4-wheeled
and 2-wheeled vehicles, and only the development part of both is greatly expected. In addition, the
Indonesian consumer community lacks knowledge about batteries, so product knowledge and safety
concerns are extremely limited.

Japan is in the process of considering support for ELVs in Thailand through JICA (Project for
Establishment of a Comprehensive System for Proper Management of End-of-Life Vehicles (ELVs)
in Thailand), but Indonesia does not have the same environment-related infrastructure and government
structure as Thailand, At the very least, Indonesia should consider in the next phase the implementation
of technical project support to facilitate research and institutional support regarding batteries for
electric two-wheeled vehicles, which, if unprotected, will have a devastating impact on future
environmental issues®’.

30 J1cA Survey Team proposed to conduct a master plan study to grasp the current situation and propose an overall recycling
and reuse project, but the Indonesian side strongly requested support not only for a planning study but also for
implementation support to realize the policy (January 16, 2024: Thematic Project Establishment Meeting).
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5.3 Human Resource Development Project for the Battery Industry

Although Indonesia has its own resources, it does not have a battery production line. Therefore, most
of the batteries that consumers see are manufactured by foreign companies or imported. The majority
of replacement batteries for electric motorcycles are made in China. Of the more than 50 batteries on
the market as of January 2024, all of them are made in China, except for those from Japanese
motorcycle manufacturers®'.

The Indonesian government is well aware of the importance of human resource development projects
in the battery industry, and although there was a lively exchange of opinions at the survey meeting on
human resource development held in January 2024, JICA Survey Team sees the following as issues to
be addressed in the project formation process.

* The organizations in charge of human resource development differ according to the theme, target
audience, and location, making it difficult to coordinate.

e The NBRI's human resource development activities for university students and working adults
are functioning effectively, so if other donors target human resource development for the same
target group as the NBRI, it will be necessary to avoid pressure from the private sector.

* The Ministry of Industry has facilities for training and human resource development, such as
PIDI4.0 in the suburbs of Jakarta and the Indonesian Industrial Center (IMC), which is currently
under construction®?.

5.3.1 Battery Human Resource Development in Indonesia

The only organization that is engaged in comprehensive battery-related human resource development
is the National Battery Research Institute (NBRI)* in the private sector. From the government sector,
there have been no notable activities except for BRIN, which has generally assigned two to three
researchers to conduct research on batteries.

Although NBRI is in the private sector, its president has a strong network with government agencies,
and it has already made a mark in human resource development projects for working people, such as
contributing to the development of young human resources at IBC (see Table 5-6). Toyota Indonesia
is also among its clients.

In addition, the company is internationally recognized for attending numerous international
conferences and hosting the International Battery Summit (IBS)**. NBRI is supported by ODA from
Switzerland, Australia, the United Kingdom, and other donors, and provides education mainly for
university students and working professionals. It also provides education to high school students and
polytechnics if funded by such donors.

31 Based on interviews with Chinese battery manufacturers (e.g., Gotion) at the Periklindo exhibition.

32 Demand surveys on these facilities are insufficient, and it is considered necessary to conduct resource utilization surveys,
utilizing JICA's expertise if possible, and to organically link related facilities. Even if the Ministry of Industry requests that
these facilities be utilized effectively, it is difficult to make an investment if the facilities cannot be organically linked.

33 NBRI is a private organization that has no direct relationship with the Indonesian government (it is not a national research

and development corporation in Japan), although it includes the word "national" in its name and engages in public interest
activities and projects.
However, the founder of NBRI is a member of BRIN (National Research and Innovation Agency of Indonesia), a government
agency, and thus has a personal relationship with the Indonesian government. In addition, NBRI received support from the
Global Challenge Research Fund (GCRF), a type of ODA from the British government, via the Queen Mary University of
London at the time of its incorporation in 2020. The company has strong ties to the United Kingdom, with a professor from
Queen Mary University of London serving as a co-founder of the company.

3% The most recent event was held on August 1-2, 2023.
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Table 5-6 Battery Human Resource Dvelopment Programs Involving NBRI

Target Segment

Contents of Training

Training Period

Frequency/Participation fee

High School Student
(SMK3®)

General understanding of
batteries (donor provides
curriculum and syllabus)

30persons x
3days

UK government (irregular),
Department of Labor and
Employment

Technical School

Battery types, construction,

30persons x

(Student)&(Teacher)

school Student

theory through theory and
practice of battery
manufacturing.

Open to applications from
universities

Accepted for university
credit.

Submission of thesis to
international academy
(graduation requirement)
Lecturers invited by NBRI as
needed

(Depend on the
level of student)

Student applications, etc. (NBRI has | 5days Only when there is donor
(Polytechnic3®& Short- a program in place but has support
term University) not implemented it due to
lack of budget.)
University, Graduate- Teaches battery structure 3-6 months * Open call for applications

once a year (30 students).

¢ Support from Switzerland
and Germany (1-week
curriculum).

* Participation fee is
Rd.5million/person.

* Living expenses are to be
borne by the individual.

Working people
(General public)

Educational content is more
specialized with deeper
content than college
students

30persons x
2days

General course (2 days) for 30
students/class for 20
industries. Tuition fee is
Rd5million/person.

Working people
(Skilled or
Professional)

Polytechnic lectures for IBC,
Japanese automotive
companies, etc.

Structured in two areas:
"Battery Standardization"
and "Specialization".

30persons x
days
(Depend on
doner)

There is also support from
donors (GFA and Korea)
(mostly 5-day course). Tuition
is Rd7-8million/person.

Source: NBRI

Since NBRI is in the private sector, its main focus is naturally on human resource development for
undergraduate and graduate students and working peoples who can obtain financial support from
donors. Therefore, the curriculum in these fields is well-developed. On the other hand, human resource
development for high school students and other young people, for whom foreign donor support is
difficult to obtain, has not been implemented as well as expected®’.

NBRI has a strong network with the Indonesian government, foreign donors, and the Japanese private
sector, and seems to have the capacity to consistently raise funds and speakers.

On the other hand, NBRI has little relationship with high schools and polytechnics that teach general

3 In Indonesia, secondary education includes lower secondary school (junior high school), upper secondary school (high

school), and upper secondary vocational school. Among these, SMK (vocational high school) has been established as an
advanced secondary vocational school, which educates students in manufacturing know-how and supplies human resources
to production sites in the manufacturing industry.

For tertiary education, polytechnic academies (polytechnics), which correspond to technical colleges in Japan, have been
established in addition to various universities. At universities, research and education in electrical engineering is conducted
in the engineering department, while at polytechnics, practical training and production commissioned by companies are
conducted.

The survey team has suggested that NBRI should receive support from the government through a partnership with the
Ministry of Industry and the Ministry of Education, but NBRI does not seem to be very enthusiastic about this.

36

37
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battery knowledge and safety rather than specialized knowledge, and NBRI strongly hopes for
Japanese government support to contribute to ToT and equipment that can be used for more practical
education for high school and polytechnic teachers (battery structure models and experimental
equipment for current generation mechanisms).

5.3.2 Japan’s efforts

Japan has announced a policy (Storage Battery Industry Strategy / METI, 2022) to train and secure
human resources that meet the needs of industry in order to secure storage batteries and materials
manufacturing capacity of 150 GWh domestically and 600 GWh globally by 2030. The move to
develop battery personnel is based on this policy, and specifically aims to develop and secure a total
of 22,000 people by 2030 for storage battery manufacturing. In addition, a total of 30,000 people will
be trained for the entire supply chain, including materials. The breakdown of the battery of human
resources is as follows;

* 18,000 technical personnel directly responsible for manufacturing and equipment maintenance on
the production line at the factory.

* 4,000 technical personnel for product and technology development, cell design, battery evaluation,
design and improvement of production lines, installation and improvement of production facilities,
etc.

The types of personnel involved in the battery and their respective job descriptions/expected roles are
shown in Table 5-7 below.

Table 5-7 Type and job description/expected role of personnel related to batteries
Type | Job Description Expected Role
Engineer A Maerial technology, element technology, mass production technology

and smooth quantity production of batteries and packs/modules
- Back Module & Technology [(1) Design and development of packs/modules to customer specifications

Mass Production and product development - Structural design and development of concepts, outer cases (resin and metal), etc.
Technology (including control circuit -Design and development of charge/discharge control circuit (BMS)
design and development)
* Cell design and @) Cell material development, cell design and development
development (matenal & -Composition and synthesis process of main materials (positive and negative electrodes,
process development) separators, electrolyte, etc.)

+Sub-material (conductive agent, etc.) development and process development (electrode
development, material synthesis)

-Cell development (design change and size development based on customer
requirements) and start of mass production

+ Cell quality control

» Battery cell evaluation

cmmmio‘n T (3) Cell process quality control and operator training
Pack/Module -Daily operation control of the mass production line (operation rate, good rate,

== Cell ; performance variation)
| I__I m -Cell process quality control and worker training (materials, methods, equipment,
. "I .

operator training, improvement requests to R&D sections and suppliers)

Engineer B Evolution of processes and design/introduction of manufacturing
equipment and production lines
Fiew Line Dikiah - Production line design - Evolution of basic cell methods
it fiid gdlon * Introduction and -Design and installation of manufacturing facilities and mass production line
-y u ;
i ine:n'l?'\ . improvement of production Improvement of manufacturing facilities (productivity/yield improvement, human
9 9 facilities resource saving, etc.)
Engineer C Improvement of battery cell manufacturing process utilization rate and
yield/reduction of losses
- : ; * Pre-work inspection and adjustment, regular maintenance and operation of facilities.
Manufacturing + Equipment maintenance .
. ‘Improvement of yield and reduction of student losses by solving daily problems.
operations area + Manufacturing o g X
- Supervision of floor leaders, production display, etc.

Source : Kansai Consortium for Human Resource Development on Battery

As a regional initiative, the Consortium for Human Resource Development of Storage Batteries in
Kansai, supported by the Ministry of Economy, Trade and Industry (METI), was established to
promote initiatives to develop and secure battery personnel in the Kansai region, where storage battery-
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related industries are concentrated. As of March 16, 2023, 41 organizations including industry,
educational institutions, local governments, and support organizations are participating in the
consortium®®,

The contents of Japan's human resource development projects are generally as follows.

1. Direction of educational programs for high school students

In order to promote interest in batteries, an educational program emphasizing practical training will be
implemented. In addition, in order to promote understanding among teachers, the project will also
hold explanatory meetings and training sessions for teachers.

2. Direction of educational programs for technical college students

In addition to the same direction as that for high school students, consider expanding opportunities for
students to learn in a more practical and specialized manner.

3. Direction of educational programs for undergraduate and graduate students

Since it is important to expand opportunities for practical and specialized learning, classroom lectures
and practical training will be conducted mainly at the Kansai Center of the National Institute of
Advanced Industrial Science and Technology (AIST) to improve basic academic skills in chemistry, etc.,
and to acquire the knowledge required for battery engineers.

4. Direction of the educational program in the workforce

After sorting out the needs of industry, the possibility of collaboration with universities and other
educational institutions, public vocational skill development facilities, etc. will be examined. In addition,
industry associations will consider holding battery training sessions for newcomer companies.

5.3.3 Concept of Support for Battery Human Resource Development Project

The structure of batteries, the flow of electrons, and the concept of electronic circuits, which are
subjects in Japanese higher education, are taught from high school to university in Indonesia, but it
has been pointed out that the quality level of such education is not very high. The most significant
factor is the quality of teachers, and the battery-related education received by teachers, who are on
average between 30 and 45 years old, teaching high school students, is almost none or only some of
them have graduated from university engineering departments.

Of the human resource development mentioned in 1 to 4 above, it seems necessary to strengthen the
capacity of high school and polytechnic teachers, as mentioned by NBRI, in order to expand the base
of battery human resources in Indonesia in the future. The scenario of JICA's support can be envisioned
like;

"The capacity of the young student population is improved = the capacity of university students and
working adults is upgraded" and it spills over to the Indonesian private sector, which in turn reflects
the human resource development institutions and further facilitates business.

In order to increase the effectiveness of the training, it is necessary to provide more practical training
that appeals not only to theory but also to the visual and auditory senses. Therefore, models of battery
structures, experimental equipment to show the mechanism of current generation, and testers to
continue current and voltage should be provided for students' education.

3% The Kansai region is home to private companies such as Panasonic Energy, GS Yuasa, and Prime Planet Energy & Solutions,

which are also members of the consortium, as well as universities and technical colleges, and government agencies such as
NEDO, NITE, and AIST. In addition, Mr. Akira Yoshino of the Lithium Ion Battery Materials Technology Center (LIBTEC),
a Nobel Prize winner in chemistry, serves as an advisor, further strengthening the bond between industry, government, and
academia.
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5.4 Support for Enterprises Affected by Electrification

5.4.1 Impact of Electrification of Motorcycles on Indonesian SMEs

As mentioned in Chapter 3- ("Impact of Electrification Policies"), the spread of electrified motorcycles
will have a considerable impact on companies that have been manufacturing functional parts for ICE
motorcycles. In general, it is said that the number of parts will decrease from 1,500 to 750.

1. Engine-related parts: e.g., cylinders, pistons, crankshafts, camshafts, valve-related parts, etc.
Fuel-related parts: e.g., tanks, fuel pumps, fuel injectors, carburetors, etc.

Exhaust related parts: exhaust system related parts such as muftlers, catalytic converters, etc.
Transmission related parts: clutch, gear, shifter related parts

Starter motor: starter motor is not required

AN

Engine cooling parts: engine cooling fan, radiator, cooling water pump, and other cooling
system parts

7. Engine control unit (ECU): ECU to control internal combustion engine

Tier3 Tier2 Tier1

process & unit
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ICE 5 assembly /
assembly /
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Impact to existing ICE suppliers through reduction of parts
and thus lost in revenues and employement

Figure 5-6  Influence on 2-wheeler's electrification

It is estimated that there are about 500 companies (equivalent to one-third of gasoline engine vehicle
suppliers) in Indonesia that are under pressure to change their business or close down due to the impact
of electrification (according to JICA Survey Team's estimation). In this survey, interviews were
conducted with these companies to find out their current situation, direction of business transition, and
needs for government support during the transition period. For local firms, a similar interview survey
was conducted by a local consulting firm under a re-commissioning arrangement.

5.4.2 Examples of Support for Similar Companines in Japan

The automotive industry is expected to shift production from purely engine-powered vehicles to
electrically powered vehicles due to changes in technological trends caused by CASE and the
acceleration of electrification following the declaration of carbon neutrality in 2050. The Ministry of
Economy, Trade and Industry (METI)-supported Mikata Project is a hands-on support program that
encourages suppliers of automotive parts (engine parts, etc.), whose demand is declining due to the
progress of electrification of automobiles, to "aggressively change their business model and restructure
their business" (Figure 5-7).

5-15



Final Report on Data collection and confirmation survey
on Electrical Motorcycle Industry Development and Strengthening of Supply Chain in Indonesia

The project's support includes providing consultation services for business strategies, as well as
subsidizing the development of new technologies and capital investment. Seven support bases for
suppliers have been established in Japan to provide consultation services and dispatch experts, and the
company is considering increasing the number of bases in the future, aiming to support approximately
1,000 companies.

On the other hand, suppliers aiming to develop EV motor parts and reduce the weight of parts will be
encouraged to make capital investment through the use of business restructuring subsidies. Currently,
some of the requirements have been changed, such as raising the maximum subsidy amount, with a
one-half subsidy rate and a maximum subsidy amount of 100 million yen (approx. 10,700 million
rupiah) for small and medium-sized companies, and a one-third subsidy rate and a maximum subsidy
amount of 150 million yen (approx. 16,030 million rupiah) for medium-sized companies.

Challenges Automotive Industry Future vision
- Carbon neutral, | don't "Mikata" Project B

know where to start. e o Raiseawarenessof ol ’ 221‘;:““‘,
= 1 want to work on l' carbon neutrality: for
- ~ | technological = Seminar for public electrified

development, but I need f“é::sl:jts:ﬁon - vehicles

- -

‘ professional advice. e donor” s experts
E W = Dispatch of experts
1don’t have enough v - Business restructuring n Company
funds to invest in - subsidies si that .
2 responds to
eqmpme_nt for @ . O electrification
prototyping.
Pressed parts Spreading awareness through imag
(car body. engine, . —Each.Day. i % ¢ Future image
Hold seminars on the

drive train, etc)  Operations are seminars, etc. ™ EVESR NS

Sy v (E-5-7-2¥)
prospects of
don’t need to electrification, basic af ADEE B
do anything for knowledge required BRSNS
a while. for response, crisis OEMEBHE

awareness, etc.

Engine parts manufacturer Accompanying support by experts Future image
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= engines decrease S @ refamiliar o 4l 3 . manufacturing
sharply but we and technologies in the ! ) EV motor
don't know how 1) automotive industry (up < shafts and
to deal with it. to 5 days free of charge) lightweight parts for
electrified vehicles

Source: METI
Figure 5-7 Image of the Mikata Project

5.4.3 Supporting the Business Transformation of Motorcycle Parts Manufacturers

The Ministry of Industry recognizes the transformation of the auto industry's parts suppliers in
electrification as an important issue, and has confirmed a high level of interest in Japan's Mikata project.

In terms of donor support, the following activities can be proposed to support business transformation.

* Organizing seminars and educational activities for carbon neutrality
* Dispatch of experts and corporate consulting regarding business establishment
* Support for corporate matching by experts

On the other hand, as mentioned above, support through financial facilities such as loans to SMEs to
support capital investment should be provided by the Indonesian government.
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CHAPTER 6 CONSIDERATION OF MEASURES TO CONTRUBUTE
TO THE PROMOTION OF THE ELECTRIC
MOTORCYCLE INDUSTRY IN JAPAN

6.1 Results of Pilot

6.1.1 Japan Invitation

(1) Objective

The Objective of the Japan Invitation Program is the following two points.

(Background 1) The Indonesian Ministry of Industry and related organizations are interested in
standardizing standards for batteries, a key component, to improve convenience and ensure safety
through conformity assessment.

(Objective 1) Introduce safety test methods, safety test facilities, and various measuring devices that
contribute to the standardization of battery standards, and make participants aware of the
information (human resources, facilities, and technology) necessary for the standardization of
battery standards in Indonesia.

(Background 2) Although they have expressed a desire to evaluate and test lithium-ion batteries for
use in electric two-wheeled vehicles, they do not have the appropriate facilities to test such batteries
for use in electric two-wheeled vehicles.

(Objective 2) Support forming networks between Indonesia side and Japanese side by forming
networks with Japanese private sector.

(2) Outline

To achieve objective 1 and 2 above, JICA Survey Team invited a total of 11 people from related
organizations in Indonesia (mainly from the Ministry of Industry) and conducted awareness activities
combining knowledge provision (classroom lectures) and actual observation (facility tours).

In addition, in order to strengthen the network with the Japanese side and to have the Japanese speakers
and host institutions understand the situation in Indonesia, JICA Survey Team asked the Indonesian
participants to give a presentation on the current situation and issues in Indonesia related to the theme,
thereby creating an environment conducive to discussion on both sides.

As a result, there was a lively exchange of opinions at each event, and the satisfaction level of the
Indonesian participants with this invitation project was very high.

(3) Implementation schedule

The invitation project was held on eight days, from October 15 to 22 in 2023. The Indonesian
participants were 11 in total. Table xx shows the implementation schedule. The entire itinerary for this
invitation project was coordinated by the Corporate Sales Department of Nippon Travel Agency, Inc.
In the following schedule, there were cases in which some participants extended their stay for personal
reasons or omitted presentations that they had requested in advance from the Indonesian side due to
time constraints, but these details are not shown in consideration of the names of individuals.

6-1



Final Report on Data collection and confirmation survey
on Electrical Motorcycle Industry Development and Strengthening of Supply Chain in Indonesia

Table 6-1 Schedule of Japan Invitation Project

Date

Schedule and Theme

Presenter / Host institution

October 15 (Sun)

Arrival in Japan (GA9350)

October 16 (Mon)

Morning) Courtesy visit to JICA

Economic Development Division, JICA

Afternoon) Courtesy visit to METI,
Speech from METI about Japanese
battery strategy

Automobile Division, METI

October 17 (Tue)

Morning) Contents of TP21003 and
related safety inspection

JAMA

Morning) Business and consulting
experience in planning and conducting
safety studies

Hosen Corporation (Trading company
providing safety inspection equipment
and consulting)

Afternoon) Issues to be considered in
the battery standardization process

Its EV Corporation (Consulting firm
with experience in standardization,
etc.)

Afternoon) Rooted in Battery
Recycling/Reuse 4R Energy's Business
Domain Rooted in Battery Recycling /
Reuse

4R Energy Corporation (battery
recycling and reuse company of Nissan
Leaf)

October 18 (Wed)

Site visit at Hioki Electric Co.
(Ueda city, Nagano pref.)
* Introduction of Indonesian
members and their organizations
* Introduction of battery
measurement equipment
* Factory visit

Hioki Electric Co.

October 19 (Thu)

Site visit at Sekisui Chemical

(Tsukuba city, lbaraki pref.)

* Introduction of Indonesian
members and their organizations

* Introduction of Sekisui Chemical’s
battery inspection business

* Inspection facility visit

Sekisui Chemical Co.

October 20 (Fri)

Site visit at National Institute of

Technology and Evaluation (NITE)

* Introduction of Indonesian
members and their organizations

* Role of NITE and its administrative
position

* Experimental facilities visit

NITE

October 21 (Sat)

Return to Indonesia (GA9151)

As shown in the Table 6-1, this project included lectures at METI, JAMA, etc., and discussions with
Indonesian counterparts, as well as site visits to Hioki Electric (Nagano), Sekisui Chemical (Tsukuba),

NITE, etc.

(4) Participant Evaluation

A satisfaction survey was conducted with 12 participants of this invited project. Figure 6-1 shows the
evaluation items and results of the satisfaction survey.
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Evaluation item

Minor item

Average
score

Overall satisfaction
45 I :
with the Jaoan invitation ! . 5: Very good
Timing and duration of the invitation period 45 - 4 1 4. Somewhat good
Procedure/process for the advaﬂce collection of 42 _ 5 2 3. Went without any problems
assports and personal information
Overall schedule Provided meals B8 _ 2 5 1- 2. Somewhat not good
ACretaiopeaton Transportation 46 [ 2 1 I 1. Notgood
Attendant's duties 45 [ 6
Visited places 4+ [ 3 2
Courtesy visit to JICA and METI
on October 16 ecture on "Japan's Battery Strategy" by 5 1
Lecture on "TP21003" by JAMA 45 [ 4 1

Lectures by JAMA, Hosen,
EV consultant, and 4R Energy
on October 17

Lecture on "Safety Testing Equipment and Methods"
by Housen

4.6

Lecture on "Considerations for Battery Standardization
Process" by an EV Consultant

4.4

Lecture on "Battery Recycling Business" by 4R Energy

4.7

Visit to Hioki Electric
on October 18

Business introduction and Factory tour by Hioki
Electric

4.6

Visit to Sekisui Chemical
on October 19

Facility tour of safety testing by Sekisui Chemical

4.7

Visit to NITE
on October 20

Explanation of business operations and Facility tour
by NITE

4.6

Distribution of respondents (*n=11)

4

Figure 6-1 Evaluation items and results of the satisfaction survey

The average score for each item was calculated based on a 5-point scale, and the score were above 4
excepts for “provided meal”. This indicates that participants were generally satisfied with the content
of the Japanese Invitation Program. When asked how they would apply what they learned in their
workplaces, positive comments were received regarding "promotion of battery standardization and
safety testing," "promotion of battery reuse and waste management," and "promotion of the electric
vehicle industry, including batteries, and development of charging infrastructure.

On the other hand, the score for “provided meal” was 3.3, with one participant each answering “rather
poor” and “poor”. It seems that the lack of opportunities to enjoy Japanese cuisine was unsatisfactory
for some participants, and as a future improvement, it is necessary to consider increasing the number
of opportunities to serve Japanese cuisine.

()

Participants in the Japan invitation program include representatives from the Ministry of Industry and
other organizations related to the interchangeable battery standard that Indonesia is currently
promoting, as well as organizations in charge of battery lifestyles and changes in the industrial
structure due to electrification.

Implementation for specific contribution measures

Therefore, the Japan invitation program was able to consider the Indonesian electric motorcycle
industry from diversified perspectives and exchange opinions across ministries and agencies on how
to solve problems.

Through a series of communications with the invitees during the period, the JICA research team
identified the following four themes as appropriate for Japan's contribution to the next phase of the
project. The following section summarizes these four themes as possible projects that can be formed
by comparing them with Japan's resources and contribution achievements.

Plan to strengthen the battery inspection system
Study on ELV business in electric two-wheeled vehicles
Project to develop human resources for battery

P wnN e

Support for component industries affected by electrification
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6.1.2 Local Seminars

The local seminar was titled "Stakeholder Meeting," and was held inviting the Ministry of Industry
and other government ministries and agencies relevant to the electric motorcycle and battery industries,
as well as the Association of Indonesian Motorcycle Industry (AISI), National Battery Research
Institute (NBRI), and other organizations led by local Japanese motorcycle manufacturers. The
following is an overview of the event. Table 6-2 shows a summary of the meeting. The second
stakeholder meeting is scheduled to be held on May 29, 2024, with the main program being a report
on the results of discussions at the working group meeting on the Japanese invitation project and
subsequent future project proposals (Description about the activities will be added in FR).

Table 6-2 Outline of the Local Seminar (Stakeholder Meeting)
Date, time and | July 4, 2023 (Tue.)

place Ministry of Industry, 2nd Floor Hall

Participants Ms. lken Retnowulan (Director of Access for Industrial Resources and International
from Indonesia | Promotion (ASDIPI))

side Ms. Evvy Kartini (BRIN/National Battery Research Institute)

Hari Budianto (AISI/ Indonesian Association of Motorcycle Manufacturers)

In addition, about 30 participants from the following organizations

* DG of Metal, Machinery, Transportation Equipment & Electronic Industries (ILMATE)

* Directorate of Maritime, Transportation & Defense Equipment Industries (IMATAP)

* Agency for Standardization and Industrial Services Policy (BSKJI))

* Center for Formulation, Implementation and Enforcement of Industrial Standardization
(P4sl)

* National Standardization Agency (BSN)

* DG of Small, Medium and Multifarious Industries (IKMA)

* DG of Chemical, Pharmaceutical and Textile Industries (IKFT)

Participants JICA Indonesia Office

from Japan side | * Mr. Ono (Deputy Representative, JICA Indonesia Office)

* Mr. Miyake (JICA Indonesia Office)

* Mr. Ando (JICA Expert dispatched to the Ministry of Industry)
* Mr. Miyake

JICA Project Team
* akano, Abe, Sasaki, Yamamoto, Hara, Matsuoka, Onza, Asim Sharma

Agenda Greetings from the Ministry of Industry

Presentation from JICA Project Team

¢ Share project overview

* Market Trends of Electric Motorcycles in India

* Comparison of Electric Motorcycle Markets in Indonesia, India, and Vietnam
Question and answer session

Closing Remarks by Mr. Ono, JICA Indonesia Office

Main results JICA Project Team explained the purpose and significance of this project to the Ministry of
Industry and attendees from private sectors who have influence on the electric motorcycle
and battery industry in Indonesia, and obtained their understanding of the project.

JICA Project Team requested cooperation for the Japan invitation project to be
implemented as a pilot project, and major organizations expressed their willingness to
cooperate.

Case studies from India and Vietnam were introduced to increase participants' interest in
this project.
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6.2 Possibility of Collaboration with Japanese Companies and Organizations

6.2.1 Collaboration with Instrumentation Manufacturers in the Battery Standardization
Process

NBRI's own verification shows that there are batteries sold in Indonesia that do not meet nominal
specifications such as Ah (Ampere hour / battery capacity). Although a large-scale survey is required
to clarify how often such inferior products are distributed, if a certain number of such products exist,
even if battery standards are established, their performance will not be stable and consumers will be
disadvantaged, which may hinder the establishment of electric mobility. Therefore, when
standardizing battery standards, it is necessary to have a verification function to ensure that
manufacturers are producing batteries that conform to the standard values of the standards to be
established. (See Appendix 3 for details on SNI8928 regarding interchangeable batteries.)

Standardization of safety standards for interchangeable batteries is also being considered. In Indonesia,
SNI8927 stipulates the implementation of safety tests required for interchangeable batteries, but as of
the end of 2023, there is no public institution capable of comprehensively implementing the test items.
The Indonesian Ministry of Industry believes that it is important to establish a system for the
Indonesian government to conduct safety tests in order to promote the standardization of batteries as
a national standard.

Table 6-3 Safety test items specified in SNI8927

Item Main contents
Structural * Designed to avoid installation in incompatible battery boxes.
requirements * No leakage.
* Designed to prevent battery pack failure and safety problems due to electrical
arcing.

* Enclosure/cover protection level complies with IPXXD requirements of 1SO
20653 to avoid hazards due to human contact, etc.

Usage * Power output must be off at the time of replacement.
Requirements * Accurate positioning, etc.

Connector e Battery connector terminal spacing test

requirements * Contact resistance test

* Durability test

* High voltage resistance test

* Insulation resistance test

* Surface temperature test

* Environmental Reliability Test

* Salt spray test

* Temperature and humidity cycling test
* Thermal shock test

¢ Vibration test

Source: Prepared by the Survey Team

Inspection equipment for conducting battery performance and safety tests can be supplied by Japanese
companies such as Hioki Electric and Horiba (see Table 6-4).
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Table 6-4 Major Japanese manufacturers and sellers of testing equipment

Major Japanese Available inspection equipment
R . X . Remarks
Companies (inspection details)
Hioki Electric * Simultaneous inspection of temperature and | The company has a wholly
voltage owned subsidiary, HIOKI
* Charging and discharging inspection INDONESIA, in Indonesia, which
¢ BMS evaluation and inspection provides maintenance services
* Internal resistance and open circuit voltage | (HIOKICARE) for its inspection
measurement equipment.
e Quality check of tab welds and bus bars
* Open circuit voltage measurement
* Detection and analysis of cell failure factors,
degradation analysis
* Charge and discharge evaluation testing of
complete vehicles
HORIBA MFG. * Charge-discharge cycle test (maximum output | Testing for all stages of battery
1,000 kW) testing, from material to

recycling, including contract
testing services

Hosen * Charging and Discharging Tests Possesses a Hosen laboratory
* Overcharge test capable of conducting battery
* Over-discharge test charge/discharge testing

* External short-circuit test

* Crush test (Crush)

* Crash test (impact)

* Drop Test (Free Hole)

* Heat test

* Burner test

* Nail penetration test (of batteries)

* Pressure valve release pressure test

Source: Prepared by the Survey Team

In addition, the following Japanese companies and institute provide services for battery safety and
performance testing and have the facilities and engineers for this purpose (see Table 6-5). These
companies and institute are expected to provide cooperation in the form of training in Japan and short-
term expert dispatch of technicians to operate testing equipment.
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Table 6-5 Major Companies and Institutions Providing Contract Testing Services in Japan

Major Japanese
Companies

Jinnai Industry

Tests that can be offered Remarks

Conformity testing to UN38.3 and JISC8715-2 Capable of testing large cells,
High temperature retention (temperature test) packs, and modules

Simulcast test

External short-circuit test

Overcharge test

Over-discharge test

Internal short-circuit test

Nail penetration/crushing test

Crash test

Drop test

Heat test

Submersion/salt water immersion test
Vibration Test

Impact test

Analysis of evolved gases

Degradation Analysis

Charging and Discharging Tests

Cycle test

Module processing and cell removal For all stages of battery
Module and Cell Performance Evaluation inspection from material to
Cell disassembly and material extraction recycling

Agglomeration evaluation of electrode slurry
Battery degradation analysis

Analysis of conductive metallic foreign matter

HORIBA MFG.

Sekisui Chemical Charging and Discharging Tests Providing contracted testing
Safety test services by utilizing testing
facilities developed for in-

house battery manufacturing.

NITE Charge-discharge test Japan's  official inspection
Submersion, immersion agency

BMS Operation Large multi-purpose testing
Incineration resistance test facility for testing large storage
Seismic Reproduction Tests batteries

UN Transport Vibration Test

X-ray CT scan observation

Destructive test

Environmental testing (low temperature, high
temperature, low humidity, high humidity)

* Drop test

* External short-circuit test

Source: Prepared by the Survey Team

6.2.2 Collaboration in the Field of Human Resource Development

The Indonesian side (mainly the Industrial Human Resource Development Agency of the Ministry of
Industry (BPSDMI) and NBRI) believes that in order to ensure battery performance and safety, it is
important to ensure that not only battery manufacturers but also employees of battery and electric
mobility-related industry stakeholders, such as electric motorcycle manufacturers and PLN, the power
supplier, have battery knowledge of the battery and electric mobility-related industries.

As an initiative to this end, the Ministry of Industry has already prepared a training program (1~2
weeks) related to EV passenger car/bus maintenance for engineers and repairmen working for
manufacturers, dealers, etc., with the cooperation of IOl. On the other hand, NBRI, a private
organization, is offering a 2- or 3-day battery-related training program for electric mobility and energy-
related companies for a fee. NBRI has also applied for a SKKNI (National Labor Competency
Standard) on battery packing, which is entitled "Permenaker No. 242/2022 "Penetapan Standar
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Kompetensi Kerja Nasional Indonesia Kategori Industri Pengolahan Golongan Pokok Industri
Peralatan Listrik Bidang Pak Baterai" with the Ministry of Manpower (Ministry of Labor). The SKKNI
will set the standard for future human resource development programs for battery packing in Indonesia.

While these efforts are underway, there is a lack of specialized human resource development programs
in the secondary and tertiary education sectors, which will provide future engineers and others for
Indonesia's electric vehicle and battery industry. In particular, SMK (technical high school) under the
Ministry of Industry and Polliteknik STMI Jakarta (polytechnic), which produce human resources who
will mainly be employed by manufacturers, have curricula for the automotive industry, such as
automotive engineering, but do not currently include EV and battery-related curricula. Currently, they
are in the process of reviewing course content and coordinating with potential partner companies (to
dispatch students for on-the-job training).

The Ministry of Industry is willing to increase the number of electric vehicle and battery-related
curricula and content for SMK and Politeknik STMI students, as well as for those who are currently
employed to acquire and improve their skills and for the unemployed to reacquire skills, with a view
to expanding the electric mobility and battery industry in the future, and is particularly interested in
They would like JICA and NBRI to cooperate in providing training (ToT) to teachers, instructors, etc.
at educational and training institutions under the Ministry of Industry.

However, it is necessary to clarify quantitatively how many and what level of workers will be needed
in the battery and electric mobility-related industries in the future, and to examine the current relevant
data and future prospects within the Ministry of Industry to provide the necessary materials. The needs
also vary by region: in Sulawesi, there is a need for human resources upstream in the supply chain
(e.g., mining of nickel and other battery materials), and in the Jakarta area, there is a need for human
resources downstream in the supply chain (e.g., battery manufacturing). In Bali, environmental
awareness raising activities by the Province of Bali and the City of Denpasar have led to an increase
in requests from existing electric motorcycle users for the recovery and reuse of batteries due to
concerns about their environmental impact, and there is a great need for repairman personnel to
respond to these requests. The removal and recovery of batteries is highly important as a preliminary
step in the recycling and disposal process, and demand for personnel with an understanding of the
structure and characteristics of batteries and electric vehicles is expected to increase as electric vehicles
become more popular throughout Indonesia.

On the other hand, the training of technicians to operate and maintain battery testing equipment will
serve as a foundation for expanding battery quality and safety inspections and eliminating inferior
products in Indonesia and is expected to contribute to creating a superior market environment for
Japanese manufacturers, which have an advantage in manufacturing high quality products with stable
quality. In order to train technicians to operate and maintain battery testing equipment, it is expected
that each testing equipment manufacturer will dispatch experts, that NITE and other public
organizations will dispatch experts, and that JAMA (Japan Automobile Manufacturers Association)
and other organizations will dispatch experts with a greater awareness of the need to ensure that testing
is in conformance with standards.

6.2.3 Collaboration in the Supply of Electrification Parts

The results of interviews conducted in this study with local parts manufacturers in Indonesia indicated
that, in addition to policy support to avoid or mitigate the impact of electrification (e.g., easing of
import restrictions on steel and other materials, incentives such as interest rate relief, etc.), there are
also requests for promotion of business matching and human resource development, which can be
implemented with the participation and cooperation of Japanese firms.

JICA Survey Team will discuss with the Indonesian government the introduction of a support program
similar to the "Mikata Project" currently being implemented by the Ministry of Economy, Trade and
Industry (METTI) of Japan, and expect Japanese parts manufacturers to participate in business matching
and expert dispatchs within the program.
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6.2.4 Discrepancies between TP21003 Standard and Indonesian Standardization
Process that Remain as an Issue

JAMA has explained several times to the Indonesian government (mainly the Ministry of Industry and
the Ministry of Transport) about Japan's JASO TP21003 and UNR136 part 2 promoted by JAMA, and
explained its usefulness and that, in principle, Honda, Yamaha, Suzuki, and Kawasaki brands In
principle, Honda, Yamaha, Suzuki, and Kawasaki will promote the use of TP21003 compliant batteries
in the future. The same explanation has also been made in the Project, and a detailed explanation was
given by JAMA at the seminar held in Japan on October 17 as part of the Project's invitation program
in Japan. However, in the 2023 revision of SNI8928, the members of the review committee were
invited not only from the Ministry of Industry but also from the Ministry of Energy and Mineral
Resources and its affiliate PLN, and these committee members strongly insisted that "batteries
currently on the market should be used as the standard," which led to the change of the nominal voltage
to 48V, as specified in TP21003. The nominal voltage of 48V specified in TP21003 was excluded
from SNI8928. In August 2023, the International Battery Summit (IBS) was held in Jakarta, and the
48 V nominal voltage was excluded from SNI8928. As indicated by Mr. Taufik, Director General of
ILMATE, Ministry of Industry, Indonesia, at the International Battery Summit (IBS) held in Jakarta
in August 2023, the current direction of standardization of battery standards in Indonesia seems to be
to focus more on market trends, and after a certain degree of selection in the market, to adopt the
standard as a national standard with mandatory nature. The Indonesian Ministry of Industry has
announced that SNI8 is to be adopted as a national standard. The Indonesian Ministry of Industry has
responded that SNI8928 is a voluntary standard, so it will have little impact on Japanese companies
that use TP21003, and that SNI8928 may be further revised depending on changes in market conditions,
such as the introduction of electric motorcycles with 48V batteries in the future.

6.3 Consideration of Specific Contribution Measures (ODA / non-ODA)

Based on the discussion in the study group shown in Table 5-1, the investigation team recommends
the following four specific contribution measures. Please refer to Appendix 6 for details on each
contribution measure.

6.3.1 Battery Inspection System Enhancement Plan

As mentioned in Chapter 5, Japan's contribution should go in the direction of "contributing to
'precautionary measures' to exclude unsafe batteries on the market before they become widely
available. Here, as an example of the project, JICA Survey Team have developed a contribution plan
that encompasses the following.

* Introduction of a system to evaluate the safety and performance of replaceable batteries, the heart
of electric motorcycles in Indonesia (hardware and software)

* Evaluate the safety and performance of more than 50 replaceable batteries on the Indonesian
market and provide the results to the agencies in charge of battery standardization and mandatory
safety and performance testing, as well as to relevant organizations such as OJK, which oversees
auto loans and other financial services, and to academic institutions engaged in battery R&D for
effective use.

* Implementing human resource development with the battery testing equipment and expert human
resources that JICA Survey Team have invested in. Especially the use of equipment for practical
education.

As of 2023, more than 50 manufacturers and brands in the Indonesian electric motorcycle market are
using batteries of different standards, the majority of which are made from imported cells from China,
as mentioned above. As a result, there are variations in quality, and NBRI's pioneering research has
reported batteries with actual performance below nominal performance and batteries with observed
abnormal values that, if used, could cause failures and accidents. Users who hesitate to purchase or
use electric motorcycles are concerned that they themselves may encounter such a situation, and there
is a strong need among electric motorcycle dealers and users (especially for business use) to conduct
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battery inspections to improve these points for the popularization of electric motorcycles.

Furthermore, if a system can be formed to constantly check the safety and performance of batteries,
the elimination of inferior batteries will reduce variations among individual batteries and contribute to
the appropriate assessment of used battery prices, which is a major issue in the supply chain for electric
motorcycles as of 2024, as a result, this would contribute to risk reductions and an appropriate interest
rate setting for finance companies.

The specific cooperation scheme will utilize Japan's technical cooperation scheme, combining the
dispatch of experts along with the provision of inspection equipment, to continuously conduct pilot
tests on more than 50 batteries on the market during the project period (an average of three years is
assumed). The results obtained will be used mainly for feedback such as the standardization process
and mandatory inspections.

JICA Survey Team propose that BSKJI (B4T higher authority in charge of inspection) or ILMATE
(IMATAP higher authority in charge of standardization and EV motorcycle industries) of the Ministry
of Industry should become the C/P, since Japanese support is not merely the provision of equipment,
but the assistance with a major policy intent leading to standardization and mandatory safety and
performance inspections. Under the management of the C/P*, dispatch short-term experts who handle
inspection equipment (transfer of specialized skills such as instruction on how to use the equipment)
to B4T as an inspection implementation organization.

Note that a list of required equipment was submitted to the investigation team by B4T in January 2024
(see Appendix 4). As a result of the estimation of these procurement costs with the assistance of a
Japanese trading company that handles inspection equipment, it was found that it would be difficult to
fulfill all of them in a single proposed project, and support for the future development plan of
inspection-related facilities in Indonesia is also a major candidate for output®.

6.3.2 ELV and Battery Management Business Survey on Electric Motorcycles

The study group on this topic, which began in early 2024, developed its discussions with an
explanation of Japan's recycling law and ELV treatment flow (see Figure 6-2). The participants on the
Indonesian side were mainly from the Indonesian Ministry of Industry and the Ministry of
Environment and Forestry, but the impression was that discussions on ELV treatment had just begun
in Indonesia and that practical activities were yet to be carried out.

39 Dispatch of long-term experts (for overall project planning and progress management as well as policy advice).

40 Japan has implemented a number of technical cooperation projects of the same type, such as the "Project on Strengthening
Inspections to Ensure the Safety of Agricultural and Fishery Food Products in the Socialist Republic of Vietnam," which
was implemented from 2011 to 2014.
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Figure 6-2 Image of Automobile Recycling System

The Ministry of Environment and Forestry introduced that recycling of lithium-ion batteries is under
consideration for implementation in Sulawesi, as shown in Figure 6-3 below, but there are many issues
on the Indonesian side regarding the treatment of ELVs including batteries, so JICA's cooperation is
needed, including sharing best practices and technical cooperation. However, since there are many
issues on the Indonesian side regarding the treatment of ELVs including batteries, JICA's cooperation
in sharing best practices and technical cooperation is necessary.

Project Construction Location: Indonesia Morowali Industrial Park (IMIP)

Land Area: 133,000 square meters

Property of project land: industrial land.

- Project environment profile:

1) At present, the industrial park already has nickel iron, stainless steel smelting, hot rolling, cold rolling,
chromium iron, silicon iron, electrolytic manganese and other factory facilities, at the same time supporting
coal-fired power plants and docks, infrastructure is complete.

« 2)The population around the industrial park is relatively sparse, with only 7263 permanent residents,

accounting for 6.4% of the population of Morowali county. The location of the project is about 6km from the
port of the industrial park and 2km from the coastline. The project site is surrounded by dense forest.

.

Figure 6-3  Attempts to recycle lithium-ion batteries in Indonesia
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As for specific issues on the Indonesian side, Indonesia does not have a sufficient legal framework for
the treatment and recycling of ELVs, including batteries, and in particular, although Presidential
Decree No. 55/2019 on batteries states that "waste batteries must be recycled or treated,” there is no
legal system in place to ensure the effectiveness of this. However, there is no legal system in place to
ensure the effectiveness of the law (laws and regulations to enforce and incentivize the collection,
recycling, and treatment of batteries, cost sharing to ensure business feasibility, etc.). (e.g., laws and
regulations to enforce and incentivize battery collection, recycling, and disposal; laws and regulations
on cost sharing to ensure business viability (e.g., consumer burden, battery manufacturer/OEM burden,
government tax expenditure).

In addition, there is no master plan that shows the overall picture of ELV and battery recycling and
treatment, including the development of such legal systems, no roadmap or future plan for future
promotion, and no division of roles among central government ministries and agencies and among
local governments.

In addition, there are not enough staff from central government ministries and agencies and local
governments who are in charge of system operation and management, and not enough private
businesses that can recycle and treat ELVs and batteries while eliminating toxicity and hazards, and
there is no mechanism to foster such businesses. Therefore, even if a system for recycling and
processing ELVs and batteries is established, it is clear that there will be a shortage of public and
private sector operators to implement the system.

JICA's cooperation will be effective in processing ELVs, and the beneficial effects are expected to be
significant due to the large commitment of Japanese companies to the automobile industry.

Considering the level of policy on the Indonesian side and the level of recognition by the government
at this stage, it is desirable to first support the formulation of national-level production, such as the
creation of a roadmap for treating ELVs (4-wheels and 2-wheels). In doing so, it is desirable to take
an approach by understanding of the current state of Indonesia's auto industry and environment, as
well as using a macro analysis of Indonesia's position in the international framework.

From a microscopic viewpoint, it is possible to envision a major trend to define the goals and direction
of the treatment of the main raw materials (metals, ceramics, and plastics) that make up automobiles
as a large group, and to examine these goals and direction by component. The Ministry of Environment
and Forestry would like to refer to Japan's experience in promoting recycling based on its various
individual recycling laws, including those for automobiles, particularly with regard to system design
and operation, as well as sharing a responsibility and costs with manufacturers, local governments,
individuals, and others. In addition, it was introduced that the Center for Green Industry (Green Center)
within the Indonesian Ministry of Industry, is responsible for measures for recycling, energy
conservation, low-carbonization, etc. related to the manufacturing industry in a cross-sectoral manner.
The Ministry of Environment and Forestry will be responsible for the introduction of a general
recycling system, but if it is limited to industrial sector, it might be possible to be institutionalized as
the Green Center of the Indonesian Ministry of Industry takes a leading role.

Regarding transportation equipment-related waste management/recycling, etc., while it may be
appropriate as a pilot project to limit the number of regions and vehicle types involved, it is envisioned
that this will become a nation-wide initiative in the future. In other words, it is required to make a
decision to use state taxes.

In Japan, Europe, and the United States, government financial support for public goods such as
automobiles is often provided in the following areas This is an area where private investment is not
expected.

1. Recycling Facility Development: Provide funding for the development or expansion of a facility
to recycle vehicles. This includes the introduction of equipment and technology to properly sort,
process, reuse, and recycle parts and materials from vehicles.

2. R&D: Research and development to improve automotive recycling technologies and processes
with the aim of developing efficient and environmentally friendly recycling methods.

6-12



Final Report on Data collection and confirmation survey
on Electrical Motorcycle Industry Development and Strengthening of Supply Chain in Indonesia

3. Investments to support the private sector: for sustainable private sector involvement, including
the development of scrap car lots, support for take-back companies, and support for the disposal
of the above-mentioned non-recyclable items.

4. Education and awareness activities: Raise awareness among citizens and businesses to actively
participate in recycling by educating the public about the importance of recycling.

For the above reasons, JICA Survey Team propose that the proposed study be conducted and reviewed
in a future-oriented manner with the participation of the Indonesian Ministry of Finance (MOF) and
the Indonesian Ministry of National Development Planning (BAPPENAS) as observers, in addition to
the Ministry of Industry or the Ministry of Environment and Forestry, which are the CP candidates in
charge of the study.

If it is a whole vehicle, as in the case of ELVs, there is a wide range of materials to be recycled. The
Ministry of Industry believes that if recycling is led by the Ministry of Industry, it should be specific
to batteries. However, even if the Ministry specializes in batteries, the private sector's livelihood is far
from enough to handle all types of batteries.

Therefore, the proposed study is intended to be a "Touchstone to support the process of formulating
the "National ELV Treatment Strategy (tentative name)" to be developed by Indonesia in the future,
and it will be a study to understand the current status and issues related to 3R of used automotive
batteries, and to investigate future strategies. Table 6-6 below provides a summary.

Table 6-6 Summary of Proposed Study

Business: Planning study on used vehicle batteries

Main survey: D International trends surrounding used batteries (for vehicle) and the
socio-economic environment in Indonesia
@ Understanding the current situation regarding the proper management of

used car batteries
. Key stakeholder analysis
. Research on related legal systems
. Supply chain analysis of used battery disposal
. Consideration of response measures, required legal systems
Used battery issues and socioeconomic impact
Policy recommendations for the "National ELV Treatment Strategy
(tentative name)
(® Related Assistance

*  Training in Japan (training on policy making and implementation

®©

systems)
. Examples from other countries
. In the electrification and EV introduction, consider a relationship

between electric vehicles and electric motorcycles in terms of
segregation and consistency

6.3.3 Human Resource Development Project for Electric Motorcycles

(1) Project description: Training of teachers for higher education in battery-related
fields

In the initial stage of the study group, JICA Survey Team discussed the possibility of human resource
development related to battery production, especially ToT (Training of Trainers) on subjects related
to battery production at a four-year technical college (Politeknik) under the BPSDMI (Ministry of
Industry) and pilot training by ToT lecturers. However, most of the electric two-wheelers in Indonesia
are currently assembled from Chinese batteries, and JICA Survey Team cannot expect the scope to
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expand beyond packing work. Based on comments from AISI and other industry groups, JICA Survey
Team discussed the possibility of expanding the scope of human resource development to include
electric two-wheelers and their peripheral systems.

In terms of benefits to Indonesian domestic industry, the ratio of domestically produced electric
motorcycles in the market has not reached the current ratio of ICE motorcycles produced by Japanese
companies (e.g., Honda motorcycles are approximately 90%), and it would be effective to first develop
human resources to improve technical capabilities in the electric motorcycle industry and related
systems in order to increase the domestic production ratio. The first step is to develop human resources
who can contribute to improving the technical capabilities of the electric motorcycle industry and its
peripheral systems in order to increase the domestic production ratio. In Indonesia, where electric
motorcycles are gradually becoming popular, demand for technicians who can properly assemble
electric parts on the production line and mechanics who can set up, maintain, and repair motorcycles
in stores, rather than for R&D and advanced production management, is expected to be high. The
demand for mechanics who can perform shop set-up, maintenance, and repair work is expected to
increase in the future, according to the panel. Since these are mainly graduates of SMKs (technical
high schools) who will be employed by manufacturers, dealers, etc., the program is envisioned to focus
on engineering lectures for SMKs to acquire knowledge and skills related to electric motorcycle-
related systems.

As part of the human resource development program, on-the-job training (OJT) in cooperation with
industry associations such as AISI, and the formulation of SKKNI (domestic labor competency
standards) for the electric motorcycle-related technology field in Indonesia at the initiative of industry
associations such as AISI are also expected by the Indonesian side (Ministry of Industry, AISI, etc.)
strongly expects.

(2) Project Summary

JICA Survey Team have confirmed from previous study groups that the needs of the Indonesian side
are very high. As for the business scheme,

(1) Understand the current status of human resource development related to electric motorcycles and
batteries in Indonesia (list of SMKs and Politekniks that already offer courses related to electric
motorcycles and batteries, teaching materials used, syllabus, level and needs of teachers, etc.)

(2) Development of teaching materials, syllabus, and implementation plan for the project
implementation

(3) Implementation of ToT (40 students X 3 monthsX 2 times/year during students' long vacation
periods)

(4) Course monitoring from trained faculty to students

(5) Assistance in developing career paths for students who have taken the course (seminars, JobStreet,
etc.)

Since the flow above is considered to be realistic, the scheme of a survey-based technical professional
scheme (basically for 3 years) is proposed.

The core CP organization will be composed of SMK and Politeknik STMI under the Ministry of
Industry, and the actual ToT will be supported by NBRI, engineers from the Japanese
automobile/motorcycle industry, and others. In addition, Japan has a great deal of experience*' in
curriculum and implementation planning, which will be utilized.

In addition to overall progress management, the JICA expert team will prepare teaching materials and
other materials related to (2) above, support the selection and implementation of ToT instructors
related to (3), conduct monitoring related to (4), and provide implementation support related to (5).

*1' The Consortium for Human Resource Development of Kansai Region, Yamagata University, and others have experience in

developing related curricula, syllabi, and implementation plans.
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6.3.4 Support for component industries affected by electrification.

Component companies that will be nourished by electrification are oriented toward two types of
business development: (1) development into new products and new businesses (Pattern A in Figure
6-4 below) and (2) process advancement (e.g., design enhancement) (Pattern B in Figure 6-4 below).
Furthermore, there are also companies that intend to realize both (1) and (2) at once and manufacture
their own products (in the Figure 6-4, designing and manufacturing electric motorcycle frames, electric

bicycles, etc.).

New Products
/Technology

Existing Products
/Technology

Figure 6-4

+ Two patterns were observed in
Blaciiie Hlcuel response to electrification (Pattern
Plastic Parts ectric Ricycle A)
. . + Entering new product and
4 Pattern C technology fields from pressed
Pattern A parts to plastic parts (Pattern B)
+ Strengthening design capabilities
Electric Motorcycle to manufacture parts developed
Frames and designed in-house (Pattern C)
+ Design and manufacture electric
motorcycle frames by stamping,
Pattern B with in-house development and
B . design. In addition, design and
5 . manufacture electric bicycles and
resses parts resses parts H Ho-
(Lending diagram) (In-house design and development) ;);::tref':og)ucts ceslgnad inchiouse
Copyto Make Drawingby re- Own drawing for
(H5H) engineering  own product

Chart of Support for component

industries affected by electrification

For the above two basic business developments of component companies, support can be considered
from four aspects: human resources, technology, facilities, and information. JICA Survey Team have
organized the content of support with reference to the support that is being provided in Japan as the
Mikata project (Table 6-7).

Table 6-7 Support Businesses by Business Development Pattern

Classification

(1) Support for development into new
products and new businesses
(Pattern A)

(2) Support for upgrading processes
(e.g., design enhancement)
(Pattern B)

Human resource

Reskilling, upskilling, operation of new
equipment, etc.

Support for new employment (new
equipment operators, etc.), holding
employment seminars, etc.

Reskilling, upskilling, design and development
capacity improvement, etc.

New employment support (development and
design personnel, etc.), holding employment
seminars, etc.

trade fairs, export support, provision of
information on overseas markets,
exhibitions, etc.

Technology Dispatch of experts, operation of new | Dispatch of experts, advice on development
equipment, design of molds and jigs, | and design know-how, etc.
production technology advice, etc.

Equipment Support for equipment installation, | Support for  equipment introduction,
accelerated depreciation for new | accelerated depreciation of new equipment
production equipment, etc., low-interest | (CAD/CAM, etc.), etc., low-interest loans,
loans, subsidies, personnel training in | subsidies, development of testing and
automation technology, etc. evaluation facilities at IMC, etc. and promotion

of use by discontinued companies, etc.

Information Exhibitions, business meetings, reverse | Same as left.
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Supplement the explanation for each of the above classifications.

Human resource :  In (1), in addition to reskilling at the operational level, upskilling to higher skills
and positions is also desirable. The reason for this is that Indonesia is facing a
shortage of human resources at or above the level of field leader.

Technology : In (1), in addition to mass production technology, it is desirable to provide support
for securing and upskilling high-level human resources, such as mold and jig
design and production technology for new products.

Equipment : In (1), it is desirable to provide a set of training on operation, management, etc.
of automation technology, as the introduction of new equipment is accompanied
by more automation and loT.

In (2), support is provided to enable performance testing of new products at IMCs
and public testing laboratories of the Ministry of Industry.

Information : (1) If many suppliers expand into new products in the same field, there is a risk of
oversupply and increased competition. Export support is also expected to
alleviate oversupply in Japan.

Furthermore, when individual interviews were conducted with companies, they requested the
following.

Deregulation . Easing of import restrictions on steel materials, etc. (When undertaking a
new business, there are cases where it is difficult to procure new raw
materials domestically and JICA Survey Team are forced to import them,
but import restrictions make importing time-consuming and laborious.)

Fostering the Electric :  Efforts to promote domestic production of electric motorcycle parts
Motorcycle Industry include responding to low-cost Chinese and other parts, promoting
in Japan domestic production of parts to achieve mass production scale, and

providing investment incentives for new investment in electric parts.

The entities supporting these projects are organized as shown in Table 6-8.

Table 6-8 Project implementation structure

Classification Support project Supporting Entity
Reskilling
Operation of new facilities, etc.
Human Design and development capacity improvement, etc.

- BPSDMI, NBRI etc.
resource Upskilling

New employment support
Holding employment seminars, etc.

Dispatch of experts
Technology Advice on operation of new equipment, etc. ILMATE, etc.
Advice on development know-how, design know-how, etc.

Equipment Introduction Support
Accelerated depreciation of new production equipment, low-

Equipment interest loans, subsidies, etc. Ministry of Finance,
Development and promotion of test and evaluation facilities and | KPAII, IMC, etc.
their use
Use of facilities in official test reports (IMC, etc.)
Exhibitions and Business Meetings
. Export Support Ministry of  Trade,
Information o . . o
Provision of information on overseas markets, exhibitions, | ILMATE, etc.
etc.
Deregulation: Relaxation of import restrictions on steel and | Ministry of Trade,
Other other materials Customs, etc.

Cultivation of the electric motorcycle industry in Japan ILMATE, etc.
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The Mikata Project will provide support to small and medium-sized enterprises (SMEs) involved in
the automotive industry to decarbonize their operations. Since the Mikata Project supports small and
medium-sized enterprises (SMEs) to make aggressive business transformation and to enter new
markets, the following effects can be expected when trying to adapt this to Indonesia.

Effects of the Horizontal Expansion of the Mikata Project to Indonesia

1. Creation of new business opportunities:
As the demand for electric vehicle parts increases with the electrification of automobiles, new
business opportunities will be created for companies to provide products and services.

2. Improvement of technological capabilities:
Companies that take on the challenge of manufacturing electric vehicle parts need to learn new
technologies and manufacturing processes, and through the technical training and professional
support provided by the Mikata Project, companies will be able to improve their technical
capabilities. 3.

3. Building a sustainable business model:
Decarbonization efforts through environmentally friendly manufacturing methods and more
efficient energy use will facilitate the creation of sustainable business models.

4. Efficiency gains and cost reductions:
New production efficiencies and cost reductions will improve the competitiveness of companies and
enhance their viability in the marketplace.

5. Regional economic development:
The growth of small and midsize businesses will positively impact the local economy through
increased employment and increased demand for local suppliers.

6. Strengthening industrial linkages:
Through stronger business-to-business/industry institution linkages, overall industry development
will be encouraged.

At the "review meeting" shown in Chapter 5, Table 5-1, there was a great deal of interest in the Mikata
project on the Indonesian side, and a lively question-and-answer session ensued. In particular, 500
SMEs in Indonesia whose livelihood depends on the manufacture of ICE components and approx.
16,000 employees are expected to be affected by electrification, and if the Mikata project is
horizontally deployed, the effect is expected to be significant.

Regarding specific Japanese support, the Survey Team has the following image at this stage.

Regarding the cooperation scheme, Japan's technical cooperation scheme (average of 3 years) will be
utilized, and experts specializing mainly in business transformation, management strategy, and
technology strategy will be dispatched. The experts will focus on the following activities during the
period.

* Creation of an inventory of target companies (creation of a list of companies for each of the
component categories shown in 5.4)

* Business building support and management consulting

* Company matching and related seminars

*  Others (support for policy making by CP agencies, etc.)

The CP agency should be IKMLMEAA or IMATAP under the Ministry of Industry, and both GIAMM
and PIKKO should function as support agencies. Furthermore, in order to realize financial support for
the Mikata project, which is also being implemented in Japan, the support system for this project will
be discussed in a future study.

The functions of financial support are (1) to subsidize the introduction of equipment, etc. necessary to
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achieve business transformation, and (2) to support business operators who are restructuring their
businesses to contribute to solving industrial policy** issues while conducting R&D, technology
development, or human resource development. It is necessary to have the Indonesian side consider a
financial scheme for this purpose®.

The actual corporate consulting services for the proposed project are shown in Figure 6-5 below.

Outline of the Company

Company “A” company Number of Employees 50
Business Activity Motorcycle parts Capital RD 4.5 billion
manufacturing
Main Products Engine parts (boulder Company Type Development and
pairings, tube rabbins, ball manufacturing
joint sprockets, etc.)) Area of Support EV Component Entry
* Considering sales expansion of || « Understanding the basic * Organize Company A's * Dispatch an expert in EV
parts that can also be used for structure and unique management strategy, development to explain the
EVs due to decrease in sales technologies of Evs technology strategy and unique technologies, basic
due to electrification, but target || = Business transformation specific issues by Company A configuration, and roles of EVs.
parts cannot be identified. utilizing Company A's itself + Company A introduces and
Target products that make the proprietary technologies = Select parts that Company A discusses parts that can utilize
best use of cold forging and can handle most recently and its core technologies.
resin technology, which are our improve them to a level where
strong points. they can be proposed to
customers.

Source: Prepared by Survey Team

Figure 6-5 Image of the support provided by the corporate consulting services
of the Mikata Project

To address any shortfalls in the areas of expertise of the experts dispatched from Japan, the project
will maintain the ability to utilize the expertise of Japanese companies and government organizations
in Indonesia, and to invite experts from Japan with flexibility. In addition, in order to ensure that this
type of support is not transitory, a person in charge of the Indonesian government agency (lol, etc.)
will be permanently assigned as a coordinator to provide support in a companion manner with the
target SMEs. The coordinator will also serve as the contact person for the project.

The number of target companies for business establishment support and management consulting over
the three-year period is expected to be approximately 40 companies** in each component category.

4
43

The "Making Indonesia 4.0" roadmap for the realization of Industry 4.0, published in April 2018, falls under this category.

For your information, in Japan, the maximum loan amount is 100 million yen (approx. 10 billion rupiah) for small and
medium-sized companies (maximum) and 150 million yen (approx. 15 billion rupiah) for medium-sized companies
(maximum), and the subsidy rate is 1/2 for small and medium-sized companies and 1/3 for medium-sized companies.

1. engine related parts (10), 2. fuel related parts (10), 3. exhaust related parts (5), 4. transmission related parts (5), 6. engine
cooling parts (5), 7. others (5)

44
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APPENDIX1 DEMAND SURVEY

(1) Details of Demand Survey
a. Survey Target

As described in the body of the report Section 3.4.3(1) “Outline of Demand Survey”, survey target
is classified as follows. In terms of “user attributes”, we categorized users into two groups: “business
users” and “private users”. On the other hand, in terms of “motorcycle type”, we categorized vehicles

into 4 groups: “battery-swappable electric motorcycle”, “plug-in electric motorcycle”, “gasoline-

powered motorcycle”, and “electric bike”.

The reason for targeting users of gasoline-powered motorcycles was to understand the impressions,
concerns, and needs of potential users of electric motorcycles, and the reason for targeting users of
electric bikes was to understand the actual use, issues, and future prospects for the spread of electric
bikes, which can be considered a competitive means of transportation with electric motorcycles. The
reason for targeting users of electric bikes was to understand the actual use of electric bikes, which
can be considered a competitive means of transportation with electric motorcycles, as well as issues
and future prospects for their widespread use. Since electric bikes are not used by businesses, only

private users were included in the survey.

The overall classification of the survey respondents is shown in the table below.

Table 1-1 Classification of Survey Target ( “O” is surveyed)
Type of motorcycle
SV\?:ttzrgle Plug-in electric Sl
ppa’ 9 powered Electric bike
electric motorcycle
motorcycle
motorcycle
Business user O O O -
User
category
Private user O Ok O O

* Private users of electric motorcycle converted from gasoline-powered motorcycle were also surveyed.

Source: Project team
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b. Survey methodology

The survey methodology for each category of survey targets is shown in the table below.

Table 1-2 Survey Methodology for Each Category of Survey Targets

Classification of Survey Targets Survey Method
# Off-line . Focus
. Online House
User Category Type of Motorcycle Interview Group ..
. Survey . - Visit
(1:1) Discussion
1 Battery-swappable electric o ) o )
motorcycles
o | Businessuser Plug-in electric motorcycles - O O -
3 Gasoline-powered motorcycle O - - -
Battery-swappable electric
4 - O -
motorcycles
5 | private user Plug-in electric motorcycles - O O O
6 gasoline-powered motorcycle O - - -
7 electric bike - - O -

«

Note: In the “Survey Methodology” column, “O” if the survey was conducted and “-* if not.

Source: Project team

c. Survey Schedule and Location

This survey was conducted in three phases: Phase 1 (September-October 2023), Phase 2 (December
2023), and Phase 3 (February-March 2024), following the implementation of the trial survey (July
2023).

The timing, content, and location of each survey are shown in the table below. Approx. 500 users

were surveyed in total.
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Table 1-3  Survey Period, Content, and Location

Survey Target Total
Phase Period Methodology number of Location
e Type of Motorcycle | respondents
Category P
Trial July 2023 Offline interview Business Battery-swappable 20 Jakarta
(1:1) user electric motorcycle
Phase 1 | September | Offline interview Business Battery-swappable 10 Bogor
-October (1:1) user electric motorcycle
2023
Offline interview Business Gasoline-powered 20 Jakarta,
(1:1) user motorcycle Bogor
Offline interview Private Gasoline-powered 20 Jakarta,
(1:1) user motorcycle Bogor
Online survey Private Battery-swappable 48 Online*
user electric motorcycle
Online survey Business Plug-in electric 40 Online*
user motorcycle
Online survey Private Plug-in electric 100 Online*
user motorcycle
Phase 2 | December | Focus group Business Battery-swappable/ 20 Karawang,
2023 discussion user Plug-in electric Denpasar,
motorcycle Makassar
Focus group Private Battery-swappable/ 12 Karawang,
discussion user Plug-in electric Denpasar
motorcycle
Focus group Private Electric bike 5 Makassar
discussion user
Phase 3 | February - | Online survey Private Battery-swappable 96 Online*
March user electric motorcycles
2024 X X X X X
Online survey Private Plug-in electric 102 Online*
user motorcycle
Online survey Private Electric motorcycle 10 Online*
user converted from
gasoline-powered
motorcycle
House visit Private Plug-in electric 7 Jakarta,
user motorcycle Tangerang,
Bandung

* Online survey covered all of Indonesia
Source: Project team
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Figure 1.1  Geographic Distribution of Survey Location

(2) Demand Survey Results
a. Results of Trial and Phase 1 Survey

In the trial and Phase 1 surveys, basic information on the actual use of and issues related to electric

motorcycles was collected through offline interviews (one-on-one) and online questionnaires.

(i) Survey results for business users

It was found that users of electric motorcycles with interchangeable batteries traveled longer
distances than users of plug-in electric motorcycles, traveling an average of approximately 165 km
per day. This suggests that users who travel longer distances prefer the battery-swappable electric
motorcycles. In addition, the battery was replaced approximately five times a day on average (every
time the vehicle traveled approximately 30 km), indicating that the battery was replaced at a much

earlier time than the battery range (approximately 60 km) in the specifications.

Regarding challenges to the popularization of electric motorcycles, electric motorcycle users cited
(1) short cruising range, (2) lack of battery swapping and quick charging stations, and (3) the mindset

of the general public (lack of awareness of electric motorcycles) as the main ones.

On the other hand, the results of the survey of gasoline-powered motorcycle users showed that 45%
of them are interested in using electric motorcycles, but (1) lack of battery swapping and quick
charging stations, (2) inadequate maintenance and parts supply systems, and (3) short cruising range,

were cited as major concerns.

The results of the survey of business users are shown in the table below.
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Table 1-4 Results of Survey of Business Users (Trial and Phase 1 Surveys)

Results
Item Battery swappable Electric Plug-in Electric Motorcycle Gasoline-Powered
Motorcycle Users Users Motorcycle Users
Number of 30 persons 40 persons 20 persons
Respondents | (jakarta: 20, Bogor: 10) (DKI Jakarta: 29, West Java: (Jakarta: 10, Bogor: 10)
8, Banten: 2, East Java: 2)
Current - Brands used: Volta, Smoot, - Brands used: Volta, Viar, - Brand: Honda, Yamaha
Usage etc. etc. - Type of use: Self-owned
- Type of use: Often rented or | - Type of use: Often rented | . puration of use: Average of
leased or leased about 6 years
- Average duration of use: * Average duration of use: | . Distance/day: average
about 9 months approx. 10 months approx. 90-100 km
- Distance traveled / day: - Distance traveled/day: - Refueling frequency/day:
average approx. 165 km average approx. 130 km average approx. 1.7 times
- Battery swapping - Charging times/day:
frequency/day: average average approx. 2.5
approx. 5 times times
Key - Started using electric - Started using electric - 45% of respondents are
Purchasing motorcycles to improve motorcycles to improve interested in using electric
Factors revenue (save on running revenue (save on running motorcycles.
costs) based on costs) based on - The brand of most interest
recommendations from recommendations from is Volta.
Grab/Gojek. Grab/Gojek.
Brand selection factor: - Brand selection factor:
comfort when driving. comfort when driving.
Convenience | - Pros: Environmentally -+ Pros: Low running costs, | The advantages and
and User friendly, low running costs, easy maintenance, quiet. | disadvantages of electric
Experience easy maintenance. - Cons: Fast battery motorcycles in terms of
Cons: Slow speed, fast depletion, lack of fast convenience, as considered by
battery drain, lack of battery charging stations, short | gasoline-powered
swapping stations. range. motorcycles, are as follows.
No problems with battery * Pros: Environmentally
swapping process or mobile friendly, easy maintenance,
app usability. low running costs.
Cons: Lack of battery
swapping/charging
stations, short range,
limited maintenance and
parts supply.
Issues and - Bottlenecks for widespread | - Bottlenecks to - Bottlenecks to widespread
Needs adoption: public mindset widespread adoption: adoption: lack of battery
(lack of awareness of short range, lack of quick swapping and charging
electric motorcycles), short charging stations, public stations, inadequate
range, slow speed. mindset (lack of maintenance and parts
Majority of Indonesian awareness of electric supply systems, short
government officials agree motorcycles). range.
that the amount of subsidy | - Half of the respondents - Majority of Indonesian
(7 million rupiah) for the said that the amount of government officials agree
purchase of electric subsidy (7 million rupiah) that the amount of subsidy
motorcycles is sufficient. provided by the (7 million rupiah) for the
Indonesian government purchase of electric
for the purchase of motorcycles is sufficient.
electric motorcycles is
inadequate.

Source: Project team based on demand survey results
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(ii) Results of survey of private users

As in the case of the business users, it was found that the users of the battery-swappable electric
motorcycles traveled longer distances than the users of the plug-in electric motorcycles. Based on
the trend in mileage for each user, it can be seen that plug-in electric motorcycles are preferred when
the daily mileage is 60 km or less because they can be used for a full day on a single charge, and that
when the daily mileage exceeds 60 km, recharging or battery swapping is necessary during the day,
and that interchangeable-battery electric motorcycles, which save recharging time, are preferred.
Therefore, it can be seen that electric motorcycles with interchangeable batteries, which save

charging time, are preferred.

As in the case of business users, the key issue cited by electric two-wheeled vehicle users in terms
of challenges to the widespread use of electric motorcycles was the public's mindset (lack of
awareness of electric motorcycles). In addition, a lack of battery swapping stations was cited by
battery-replacement type users, and a short cruising range was cited by plug-in type users as a major

issue.

On the other hand, the results of the survey of gasoline-powered motorcycle users showed that 35%
of them were interested in using electric motorcycles, but (1) lack of battery swapping and quick
charging stations, (2) short cruising range, and (3) safety concerns (electrical shorts, explosions, etc.)

were cited as the main concerns.

A summary of the results of the survey of private users is shown in the table below.
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Table 1-5 Results of Survey of Private users (Trial and Phase 1 Surveys)

Results
Item Battery swappable Electric Plug-in Electric Gasoline-powered
motorcycle users motorcycle users motorcycle users
Number of 48 persons 100 persons 20 persons
Respondents (DKl Jakarta: 32, West Java: 6, | (DKI Jakarta: 45, West Java: (Jakarta: 10, Bogor: 10)
Banten: 6, East Java: 3, Bali: 1) | 26, East Java: 14, Others: 15)
Current - Brands: Smoot, Niu, etc. - Brands used: Volta, Gesits, | - Brand: Honda, Yamaha
Usage - Type of use: Mostly self- etc. - Type of use: Self-owned
owned - Type of use: Mostly self- - Duration of use: Average
- Average duration of use: owned of about 6 years
approx. 10 months - Average duration of use: - Distance/day: average
- Distance traveled/day: approx. 11 months approx. 40-50 km
average approx. 70 km - Distance/day: average - Refueling frequency/day:
approx. 50 km average approx. 1.2 times
Charging times/day:
average approx. 1.1 times
Key Started using electric Started using electric 35% of respondents are
Purchasing motorcycles for economy motorcycles for economy interested in electric
Factors (running cost savings). (running cost savings). motorcycles.

Brand selection factors:
service, quality, driving
comfort.

Attractive brands: Alva,
Smoot, Polytron.

Brand selection factors:
quality, driving comfort,
price.

Attractive brands: Alva,
Polytron, Gesits.

The brand of most interest
is Volta.

Convenience

Advantages: reduced

Pros: Low running costs,

The advantages and

and User waiting time for refueling, easy maintenance, saves disadvantages of electric
Experience low running costs, easy refueling standby time. motorcycles in terms of
maintenance. Disadvantages: short convenience, as considered
Cons: short range, slow range, limited by gasoline-powered
speed, fast battery maintenance and parts motorcycles, are as follows.;
depletion. supply, high price. Pros: Environmentally
No problems with battery friendly, quiet, low
swapping process or running costs.
mobile app usability. Cons: Smaller vehicle,
concerns about electrical
shorts, lack of battery
swapping/charging
stations.
Issues and Bottleneck factors for Bottleneck factors for Bottlenecks factors for
Needs diffusion: general public diffusion: public mindset diffusion : lack of battery

mindset (lack of
awareness of electric
motorcycles), inadequate
maintenance and parts
supply system, lack of
battery swapping stations.
Majority of Indonesian
government's subsidy
amount (7 million rupiah)
for the purchase of
electric motorcycles is
sufficient.

(lack of awareness of
electric motorcycles), high
price, short range.

Majority of Indonesian
government's subsidy
amount (7 million rupiah)
for the purchase of
electric motorcycles is
sufficient.

swapping/charging
stations, short range,
safety concerns (short
circuits, explosions, etc.).
Majority of Indonesian
government officials
agree that the amount of
subsidy (7 million rupiah)
for the purchase of
electric motorcycles is
sufficient.

Source: Project team based on demand survey results
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b. Results of Phase 2 Survey

In the Phase 2 survey, based on the results of the trial and Phase 1 survey, in-depth surveys were

conducted with electric motorcycle and electric bike users through focus group discussions.

(i) Results of Survey of Electric Motorcycle Users

First, regarding the current use of electric motorcycles, it was found that business users mainly use
the battery-swappable type (150-200 km per day) and private users mainly use the plug-in type (15-
70 km per day), and that the mileage has hardly changed from that of gasoline-powered motorcycles
The mileage did not change much from that of gasoline-powered motorcycles. Business users of
electric motorcycles with replaceable batteries changed the batteries 3-10 times per day, and

generally changed the batteries when the remaining battery charge reached 30-50%.

Next, regarding the main purchasing factors of electric motorcycles, it was found that business users
selected brands based on factors such as the number of batteries swapping stations, cruising range,
and horsepower (necessary in areas with many hills). On the other hand, personal users were found
to be the so-called early adopter group (sensitive to new things and trends), and in addition to price

and functionality/performance, they also placed importance on appearance and reputation.

Regarding the convenience and experience of using electric motorcycles, both business and personal
users cited economy, ease of maintenance, and comfort as advantages of electric motorcycles. On
the other hand, they considered electric motorcycles to be inferior to gasoline-powered motorcycles
in terms of performance, maintenance and parts supply system, and safety. In addition, it was found
that users of the battery swapping type (mainly business users) were dissatisfied with the quality of
batteries at battery swapping stations, as well as the number of stations, their hours of operation, and

their management.

Finally, regarding the challenges and needs of electric motorcycles, the following concerns were
raised during use: running out of battery power on the road, lack of horsepower, and electrical shorts
during heavy rain and flooding. However, some business users said that their concerns were dispelled
because they were actually able to ride without problems during heavy rain and flooding. The
bottleneck factors in the diffusion of electric motorcycles were (1) lack of battery swapping and
charging stations, (2) performance issues (mileage and horsepower per battery), (3) public mindset

(lack of awareness of electric motorcycles), and (4) inadequate maintenance and parts supply systems.

The results of the survey of electric motorcycle users are shown in the table below.
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Table 1-6  Results of Survey of Electric Motorcycle Users (Phase 2 Survey)

Results
Item
Business user Private user
Number of 20 persons 12 persons
Respondents (Karawang: 6, Denpasar: 6, Makassar: 8) (Karawang: 6, Denpasar: 6)
Current Purpose of use, mileage, etc. Purpose of use, mileage, etc.
Usage 18 of 20 used the battery-swappable type 10 out of 12 used the plug-in type and 2
and 2 used the plug-in type. Duration of used the battery swapping type.
use ranged from 1 to 24 months (average Duration of use ranged from 1 to 18
about 6 months). months (average about 5 months)
Swap type has a daily mileage of 150-200 The purpose of use is mainly
km, which is longer than the recharge type commuting, with a daily mileage of 15-
(100 km). 70 km.
Swap type swaps 3-10 times per day. It is Recharging is performed once a day, at
common to swap when the battery level home at night.
reaches 30-50%.
Drivers believe it is better to swap batteries | Maintenance status
as soon as pqssible bgcausg the quality Qf Maintenance is covered by Warranty at
the battery will deteriorate if the battery is this time, so there is no cost burden:
used up to 0%. maintenance is performed at the OEM's
service center.
Maintenance status
Maintenance is supported by the company | Differences from gasoline-powered
(Gojek, Grab) and drivers do not bear the motorcycles
cost. Mileage is virtually unchanged from that
of gasoline bikes. Maintenance is easier
Differences from gasoline-powered than with gasoline bikes.
motorcycles
- Mileage and earnings are almost the same
as with gasoline bikes, but running costs
(swap fees) are lower than for gasoline.
The location of the swap station limits the
scope of activities (you can't go where
there is no station).
Key Motivation for Electric Motorcycle Use Motivation for Electric Motorcycle Use
Purchasing Received referrals from companies (Gojek, The main motivation for using electric
Factors Grab) and were interested from the

perspective of cost savings, etc.

Reasons for brand selection

Many people choose the battery swapping

type to save charging time.

Brands are selected based on factors such
as the number of battery-swappable
stations, range, and horsepower.

Attractive brands and why

In addition to the brands actually used by
drivers (Smoot, Gesits, Volta), Alva, iMoto,
and Kymco were mentioned as attractive
brands in terms of good looks and high
performance.

motorcycles is cost savings (gasoline
savings).

Reasons for brand selection

Because the mileage is not long, there is
little need to choose a battery swapping
type, and many people choose a plug-in
type that allows them to manage the
battery themselves.

In selecting a brand, the company
emphasizes price, function, and
performance, as well as appearance and
reputation. Those who can afford to
spend money on a motorcycle choose a
brand (Alva) with a higher price but
better performance and design.

Attractive brands and why

Electric bikes from brands with good
quality, performance, and appearance
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Item

Results

Business user

Private user

(Honda PCX Electric, Kawasaki Ninja EV,
Alva, Vespa, etc.) are appealing, but their
high prices keep them out of reach of all
but a few wealthy individuals.

Convenience

Advantages and disadvantages compared to

Advantages and disadvantages compared

problem with the replaced batteries (e.g.,
batteries run down too quickly, get hot,
etc.).

Concerns have been raised about electrical
shorts during heavy rain and flooding.
However, some drivers said that their
concerns were dispelled because they were
actually able to drive without problems
during heavy rain and flooding.

Bottleneck Factors for diffusion

The following factors were cited as

and User gasoline-powered motorcycles to gasoline-powered motorcycles
Experience Advantages of electric motorcycles When comparing electric motorcycles to
compared to gasoline-powered gasoline-powered motorcycles, the
motorcycles included (1) economy (saving advantages of electric motorcycles were
gasoline and time spent waiting at gas (1) economy (saving on gasoline and
stations), (2) ease of maintenance, (3) time spent waiting at gas stations) and
environmental friendliness, and (4) comfort (2) comfort and quietness when driving.
and quietness when driving. Users of the higher-priced model (Alva)
On the other hand, the following also cited (3) advanced technology and
disadvantages were cited: 1) inadequate good design as advantages.
number of swap stations, 2) inferior On the other hand, the disadvantages
performance (mileage, horsepower, speed, were inferior performance (mileage,
etc.), 3) concerns about maintenance and horsepower, etc.), concerns about
parts supply systems, and 4) safety maintenance and parts supply systems,
concerns (short circuit during heavy rain and safety concerns (short-circuit during
and floods, overheating of motors, etc.). heavy rain and flooding, etc.).
Convenience and satisfaction with
Convenience and satisfaction with batteries, | batteries, battery swapping/charging,
battery swapping/charging, maintenance, maintenance, and mobile apps
and mobile apps No major complaints about the battery
- Regarding the battery, the short range is except for the high price.
unsatisfactory. Positive about the battery rental service
In addition, the battery swapping station (deployed by Polytron)' because of its
may replace the battery with a battery that low cost and guaranteed battery quality.
has a quality problem but cannot be Regarding battery swapping service,
addressed because the quality cannot be dissatisfied that battery quality is not
discerned in advance. guaranteed (some batteries are of poor
Dissatisfied with battery swapping stations quality).
in terms of number (not located in some Regarding recharging, there are both
areas), hours of operation (not operating those who are dissatisfied with the long
late at night), and management conditions recharging time and those who say that
(stopped due to problems). recharging at home in 3~4 hours is not a
problem.
Issues and Problems or concerns experienced Problems or concerns experienced
Needs Regarding batteries, there may be a quality Experienced problems with electric

motorcycles suddenly stopping, battery
swapping service hit with poor quality
batteries, etc.

Concerns have been raised about dead
batteries on the road, lack of horsepower
(cannot go up steep hills), and electrical
short circuits during heavy rain and
flooding.

Bottleneck Factors for diffusion

Bottleneck factors in the diffusion of
electric motorcycles were identified as (1)

! Polytron's business model is to sell the electric two-wheeler itself without the battery and rent the battery for 200,000 rupiah per month.

1-10
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Item

Results

Business user

Private user

bottlenecks in the diffusion of electric
motorcycles: 1) Inadequate battery
swapping and charging station
infrastructure, 2) Performance issues
(cruising range, horsepower), 3) general
public mindset (anxiety due to insufficient
information about electric motorcycles),
and 4) inadequate maintenance and parts

insufficient battery swapping and
charging station infrastructure, (2)
performance issues (horsepower, range),
(3) general public mindset (lack of
awareness of electric bikes, safety
concerns), and (4) inadequate
maintenance and parts supply systems.

Regarding the price, there were both

supply systems.

Regarding the price, there were both
opinions that it is still too high and that the
current price level (including subsidies) is
not a problem.

opinions that it is still too high and that
the current price level (including
subsidies) is not a problem.

Recommended measures

Recommended measures for
popularization included (1) expansion of
battery swapping and recharging
stations, (2) performance improvement
of electric motorcycles, (3) public
awareness of the safety of electric
motorcycles, and (4) enhancement of
maintenance and parts supply systems.

Recommended measures

Recommended measures to promote the
use of electric motorcycles include: 1)
expansion of battery swapping and
recharging stations (even distribution and
extension of operating hours), 2)
performance improvement of electric
motorcycles (battery capacity, horsepower),
3) increased publicity to the general public
(use SNS, etc. to educate people about the
benefits of electric motorcycles), and 4)
expansion of maintenance service locations
(especially in rural areas). (especially in rural
areas).

Source: Project team based on demand survey results

(ii) Results of Survey of Electric bike Users

Electric bikes were found to be increasingly popular among those with a high sensitivity to trends,
as a means of short-distance travel and as a form of entertainment and hobby. In addition, electric
bikes have the advantage that they are much cheaper and easier to use than electric motorcycles. The
cruising range (up to 40 km) and recharging time (about 4 hours) are acceptable to users. On the

other hand, it was found that there are concerns about safety (traffic accident risk) and quality.

Regarding the challenges to the popularization of electric motorcycles, one respondent commented
that the lack of brand recognition of electric motorcycles is a bottleneck in their popularization, and
that while Japanese brands for gasoline-powered motorcycles have an image of good quality, there

is still no such brand for electric motorcycles.

The results of the survey of electric bike users are shown in the table below.
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Table 1-7 Results of Survey of Electric bike Users (Phase 2 Survey)

Item Results

Number of 5 persons (Makassar)

Respondents

Current Electric bikes are mainly used for short-distance transportation, such as in residential areas,

Usage commuting to school, and for shopping purposes. Some people also use electric bikes for
entertainment/hobby.
Electric bikes are preferred over electric bikes by those who travel short distances per day
(40 km or less), those who value affordability, and those who are interested in electric
vehicles and want to try them easily.

Key Electric bikes are mainly used for short-distance transportation, such as in residential areas,

Purchasing commuting to school, and for shopping purposes. Some people also use electric bikes for

Factors entertainment/hobby.

Electric bikes are preferred over electric bikes by those who travel short distances per day
(40 km or less), those who value affordability, and those who are interested in electric
vehicles and want to try them out easily.

Convenience

Electric bikes are mainly used for short-distance transportation, such as in residential areas,

and User commuting to school, and for shopping purposes. Some people also use electric bikes for
Experience entertainment/hobby.
Electric bikes are preferred over electric bikes by those who travel short distances per day
(40 km or less), those who value affordability, and those who are interested in electric
vehicles and want to try them out easily.
Issues and In Makassar (the core city of the region), interest in new technologies and products is high
Needs and electric bikes are becoming more popular, while in smaller cities in the region, the

price is still perceived as too expensive, and the use of electric bikes is not widespread.

Interest in electric motorcycles is also growing, but the lack of brand recognition has been
a bottleneck in their spread. Japanese brands have an image of good quality for gasoline-
powered motorcycles, but there is no such brand for electric motorcycles yet.

Therefore, it was suggested that measures for dissemination should include increased
publicity to the general public (e.g., digital marketing using influencers, etc.).

Source: Project team based on demand survey results
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c. Results of Phase 3 Survey

In the Phase 3 survey, the following 3 items were surveyed to obtain further information that was not

available in the previous 2 surveys.

Table 1-8 Survey Methodology for Each Category of Survey Targets

Survey Item Survey Target Methodology

Actual purchase conditions, Key buying | Private user of electric

1 | factors, and Willingness to pay for motorcycle (Battery-swappable/ | Online survey
electric motorcycle Plug-in)
Actual situation and issues of home Private user of electric .

2 X . . House visit
charging of electric motorcycle motorcycle (Plug-in)
Actual situation and issues of Private user of electric Online survey and

3 | conversion from gasoline-powered motorcycle (Converted from Visit to conversion
motorcycle to electric motorcycle gasoline-powered motorcycle) workshop

Source: Project team

(i) Key findings from the Phase 3 survey

Below are the key findings from the Phase 3 survey.

Table 1-9 Key findings (Phase 3 Survey)

Item

Key findings

Actual purchase
conditions,

Key buying factors, and
Willingness to pay for
electric motorcycle

[Purchased brands and Actual purchase conditions]
For Plug-in electric motorcycle, Volta, Gesits, Uwinfly and Polytron are popular.
Polytron has recently increased significantly.
For Battery-swappable electric motorcycle, the large majority use Smoot.
The price of Plug-in electric motorcycle is higher than that of Battery-swappable
electric motorcycle on average.
Many electric motorcycle purchasers paid 100% up front.

[Key buying factors]
Plug-in electric motorcycle users consider “Mileage per battery” and “Charging
time" as more important, while Battery-swappable electric motorcycle users
prioritize “Availability of swapping stations” and “"Power".

[W|II|ngness to pay]
Both Plug-in and Battery-swappable electric motorcycle users are willing to pay
higher prices for electric motorcycle with longer mileage and higher power
output.

Actual situation and
issues of home charging
of electric motorcycle

Plug-in electric motorcycle users typically charge the battery once a day, late at
night, at home.

They use a brand's charger/cable, but some use fast-charging devices
purchased by themselves.

Most Plug-in electric motorcycle users live in Rumah Tapak (house with land)
owned by themselves.

Home electricity capacity of 2,200W is considered enough to cater for charging
electric motorcycle. The respondents expressed no complaints about home
charging.

Actual situation and
issues of conversion
from gasoline-powered
motorcycle to electric
motorcycle

Main motivation for conversion is to save costs while keeping the body of the
gasoline-powered motorcycle which they liked.

Conversion cost is around Rp15-20M (incl. battery). Most respondents did not
utilize the subsidy.

Conversion took less than 2 weeks in most cases, and the respondents
experienced no problems.

Demand for conversion is steady, especially among younger generation. There
are small workshops providing conversion service, but they don't utilize the
subsidy due to costly requirements.

Source: Project team based on demand survey results




Appendix on Data collection and confirmation survey
on Electrical Motorcycle Industry Development and Strengthening of Supply Chain in Indonesia

(ii)

For Plug-in electric motorcycle, Volta, Gesits, Uwinfly and Polytron are popular. Especially,

Results — Purchased brands —

Polytron users have increased significantly from the previous survey (conducted a half year ago).

For Battery-swappable electric motorcycle, the large majority use Smoot.

Private EV user (Battery-swappable)

Private EV user (Plug-in)

Brand of 2W-EV

= Volta = Gesits
Polytron users Uwinfly = United
increased
significantly from = Ecgo u Polytron
the previous
survey (shown m Yadea u Others
below) (n=102)

Brand of 2W-EV
221

4&\“

mSmoot = Niu

Volta u Viar

m Minerva ® Kymco

(n=296)

Ref: Brand of 2W-EV at the survey in Sep-Oct 2023

m Volta u Gesits
Uwinfly = United

v m Ecgo u Polytron
m Yadea ® Others

(n=100)

Ref: Brand of 2W-EV at the survey in Sep-Oct 2023
1 1

N\

mSmoot ™ Niu

Volta = Viar

= Minerva = Kymco

(n=48)

Figure 1.2

(iii)

The price of Plug-in electric motorcycle is higher than that of Battery-swappable electric motorcycle

Source: Project team based on demand survey results

Purchased brands (Private user of Plug-in / Battery-swappable electric

motorcycle)

Results — Purchase conditions —

on average.

Around half of the respondents used the government subsidy, while the other half didn’t because

they purchased electric motorcycle before the introduction of the subsidy.

Private EV user (Plug-in)

Total Price (before subsidy)

)/

Average: Rp 21.4M

u <Rp 10M
= Rp 10-20M
45 Rp 20-30M
= Rp 30M or over
(n=101) (* 1 invalid answer)

Whether subsidized

m Yes = No

(n=102)

Figure 1.3

Source: Project team based on demand survey results

Private EV user (Battery-swappable)

Total Price (before subsidy)

3.1
| Average: Rp 17.6M

m <Rp 10M
= Rp 10-20M
Rp 20-30M
= Rp 30M or over

(n=91)

(* 5 invalid answer)

Whether subsidized

u Yes u No

(n=96)

Purhase price and use of subsidy (Private user of Plug-in / Battery-swappable

electric motorcycle)

1-14
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More than half of Plug-in electric motorcycle purchasers paid 100% up front, while Battery-

swappable electric motorcycle users tend to rely more on installment payments.

Private EV user (Plug-in) Private EV user (Battery-swappable)

Proportion of down payment

m 100%

= 50-100%
20-50%

= 10-20%

u 0-10%

(n=064) (* 38 invalid answers)

Proportion of down payment
14

(n=63) (* 33 invalid answer)

= 100%

= 50-100%
20-50%

® 10-20%

m0-10%

Installment period (for those who paid in installments)
Average: 19.6 months
‘ m Less than 12 months

2 = 12-24 months

24-36 months

= 36 months or over

(n=23)

Installment period (for those who paid in installments)

(n=37)

Average: 22.7 months
m Less than 12 months
® 12-24 months
i 24-36 months

® 36 months or over

Source: Project team based on demand survey results

Figure 1.4 Payment conditions (Private user of Plug-in / Battery-swappable electric
motorcycle)

(iv) Results — Key buying factors —

Plug-in electric motorcycle users consider “Mileage per battery” and “Charging time” as more
important, while Battery-swappable electric motorcycle users prioritize “Availability of swapping

stations” and “Power”.

Private EV user (Plug-in) Private EV user (Battery-swappable)

Important factors at purchase of 2W-EV Important factors at purchase of 2W-EV
(n=102) u Very important = Somewhat important Avg (n=96) u Very important = Somewhat important Avg
Not so important = Not considered score Not so important = Not considered score
Price IECHENNC 14 [ 32 ] Price I T
| Mileage per battery |20 51 ‘ Mileage per battery [N 8
Speed 25 3 Speed R 40 34
Power TN 12 Power
| cragngTme EEE——— [3s ]| Avallabilty of Sy pping . e —s [ 3 |
Appearance / Design 18 2 E Appearance / Design 25 E
Reputation 131 Reputation 13
Brand Image 1% [32] Brand Image i 2]

Note:

- Score is calculated by arithmetic mean: Very important: 4pt , Somewhat important: 3 pt, Not so important: 2 pt, Not
considered: 1 pt.

- 36 respondents (Plug-in) and 21 respondents (Battery-swappable) answered “aftersales support” as the other factor
that they considered important.

Source: Project team based on demand survey results

Figure 1.5 Key buying factors (Private user of Plug-in / Battery-swappable electric
motorcycle)
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(v) Results — Willingness to pay —

Plug-in electric motorcycle users are willing to pay higher prices for electric motorcycle with longer

mileage and higher power output.

Battery-swappable electric motorcycle users are willing to pay higher prices for electric motorcycle
with longer mileage and higher power output, but the level of Willingness-to-pay is lower than that

of Plug-in electric motorcycle users.

Private EV user (Plug-in)

Willingness to pay for 2W-EV

(n =96, Unit: in million IDR)

jllljlll

Pattern 1 Pattern 2 Pattern 3 Pattern 4 Pattern 5 Pattern 6 Pattern 7 Pattern 8
(60km/charge, (60km/charge, (60km/charge, (60km/charge, (60km/charge, (100km/charge, (100km/charge, (120km/charge,
60km/h, 60km/h, 60km/h, 90km/h, 90km/h, 90km/h, 100km/h, 100km/h,
1.5kW, 4.0kW, 4.0kW, 4.0kW, 4.0kW, 4.0kW, 8.0kw, 9.8kW,
6hrs for charge) 6hrs for charge) 5hrs for charge) 5hrs for charge) 4hrs for charge) 5hrs for charge) 5hrs for charge) 4hrs for charge)
Similar to Similar to Similar to Similar to Similar to

Smoot Tempur Viar N2 Alva One Yamaha e01 Alva Cervo

Private EV user (Battery-swappable)

Willingness to pay for 2W-EV

(n =92, Unit: in million IDR)

jlllllll

Pattern 1 Pattern 2 Pattern 3 Pattern 4 Pattern 5 Pattern 6 Pattern 7 Pattern 8
(60km/charge, (60km/charge, (60km/charge, (60km/charge, (60km/charge, (100km/charge, (100km/charge, (120km/charge,
60km/h, 60km/h, 60km/h, 90km/h, 90km/h, 90km/h, 100km/h, 100km/h,
1.5kW, 4.0kW, 4.0kW, 4.0kW, 4.0kW, 4.0kW, 8.0kw, 9.8kW,
6hrs for charge) 6hrs for charge) 5hrs for charge) 5hrs for charge) 4hrs for charge) 5hrs for charge) 5hrs for charge) 4hrs for charge)
Similar to Similar to Similar to Similar to Similar to

Smoot Tempur Viar N2 Alva One Yamaha e01 Alva Cervo

Source: Project team based on demand survey results

Figure 1.6  Willingness to pay for electric motorcycle (Private user of Plug-in / Battery-
swappable electric motorcycle)
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(vi) Results — Charging habits of Plug-in electric motorcycle user —

Plug-in electric motorcycle users typically charge the battery once a day, late at night, at home.

They use a brand’s charger/cable purchased initially, but some use fast-charging devices purchased

by themselves.

Online questionnaire results House visit results

Charging frequency ' ' [Charging devices/cables used]

4 Average: 1.0 times per day * They use a charger/cable for each 2W-EV brand,
) which is purchased initially (for most brands) or
® Less than once a week i
= 1-3 times a week rented together with a battery (for Polytron)
- 4-7 times a week
m 1-2 times a day

* Some use fast-charging devices purchased by

29 m 2-3times a day themselves
® 3-4times a day . 3
(n=102) = more than 4 times a day [Charglng tlme]
= * Many of the respondents charge late at night
ace tor charging starting from 9-10 pm), but some charge in the
Pl for chargi ing fi 9-10 bi h in th
2 evening (4-5 pm) or in the morning (7-9am)
= Only at home, never
outside *+ Charging time ranges from 2-5 hours. With fast-
® Usually at home, charging devices, the time is reduced to 1-2 hours

sometimes outside

Usually (or only)
outside * They typically start charging when the remaining is

30-50%, and charge until 100%

[Amount of Charge]

(n=97) (* 5 invalid answers)

Source: Project team based on demand survey results
Figure 1.7  Charging habits of Plug-in electric motorcycle user

Charger/Cable for Volta Charger/Cable for Polytron Fast Charger

Battery and
charger/cable are
rented at IDR 200k

per month

Fast Charger

purchased at

Charger/cableis included in the purchase price IDR 2,300k
of 2W-EV

Source: Project team
Figure 1.8 Home charging of electric motorcycle (Photos taken at house visits)
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(vii) Results — Home electricity —
Most Plug-in electric motorcycle users live in Rumah Tapak (house with land) owned by themselves.

Home electricity capacity of 2,200W is considered enough to cater for charging electric motorcycle.

The respondents expressed no complaints about home charging.

Online questionnaire results House visit results

House Type [Contract amount of electricity capacity]
1 1 ‘ » Electricity capacity range from 1,800 to 4,900W.
w Rumah Tapak = Apartment = Own a house = Rent a house

+ 3out of 7 respondents increased the capacity (900-1,800,
1,300->3,500, 2,200->4,400) to cater for charging 2W-EV.

* For normal houses, 2,200W seems enough to cater for
charging 2W-EV, but larger houses require more capacity.

* No respondent uses special electricity rate plan.
Kos = Others

(n=97) {*Sinvalid answers) [Electric appliances used at home]

Contracted Electricity Capacity = They prlcally use Air Condstloner,. Refrigerator, Washing
machine, TV and other small appliances.

u less than 450VA

= Some use water heater, water pumps.

= 450VA or more but less than 900VA
[Problems]
900VA or more but less than 1,300VA

122
31
* The electricity capacity is sufficient, and no problems have
= 1,300VA or more but less than 2,200VA been experienced so far.

= 2,200VA or more « The procedure to increase contract amount of electricity
(n=97) (*5 invalid answers) capacity was smooth.

Source: Project team based on demand survey results
Figure 1.9 Home electricity of Plug-in electric motorcycle user

(viii) Results — Conversion —

Many respondents converted gasoline-powered motorcycle to electric motorcycle to save running

costs (gasoline costs) while keeping the body of the gasoline-powered motorcycle which they liked.
Conversion cost is around Rp15-20M (incl. battery). Most respondents did not utilize the subsidy.
Conversion took less than 2 weeks in most cases, and the respondents experienced no problems.

Demand for conversion is steady, especially among younger generation. There are small workshops
providing conversion service, but they don’t utilize the subsidy because they can’t afford costly

equipment which are needed to meet government subsidy application requirements.
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Online questionnaire results

Reasons for starting to use 2W-EV

D

(n=10)

m Economical

= Environmentally friendly
| like new things

= Comfortable to ride

m As a hobby

m Others

Reasons why they prefer conversion to purchase

= To save cost
\ l

(n=10)

Online questionnaire results

Conversion Period

= Liked the body of the ICE motorcycle

Design/appearance of e-motorcycle in
the maket is not good

= Quality of e-motorcycle in the maket is
not trustworthy

m Others

(* Others include environmentally-friendliness)

u Less than 2 weeks

= 2 weeks - 1 month

more than 1 month

(n=10)

Whether they experienced problems during
conversion

m Yes = No

(n=10)

Source: Project team based on demand survey results

Total Price of conversion
Average: Rp 19.3M
= <Rp 10M
= Rp 10-20M
Rp 20-30M
= Rp 30M or over

(n=9)

(* 1 invalid answer)

Whether subsidized

u Yes = No

(n=10)

Conversion workshop visit results

[Business model]

* Main customers are younger generation, who are interested
in electrification but prefer the design of Japanese 2W-ICE.
Demand for conversion is steady.

* The price is IDR 16M (8M for conversion, 8M for battery).
Additional battery is available on customer request. Batteries
can be purchased or rented depending on customer choice.

* Conversion period is 1 day if batteries are in stock.

* Having 2 types of engineers: engineers familiar with drive
train / motor, and engineers familiar with electrical
components incl. battery

* Engineers have taken a 10-day training provided by ESDM.
They have certificates of training completion, though the
certificates are not mandatory for doing conversion business .

[Use of Government subsidy]

* The workshop didn’t apply for the subsidy because it didn’t
satisfy the government requirements (i.e. workshop be
equipped with installation tools that cost more than IDR
500M). Small workshops can’t afford them.

Figure 1.10 Conversion from gasoline-powered motorcycle to electric motorcycle
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APPENDIX2 COMPANIES AFFECTED BY ELECTRIFICATION

Table 2-1 Interview Survey Results
Impact of Countermeasures in to Requests to the
Company Company Profile i respond to the impact Government and
electrification o
of electrification Japan
Company A | Manufacture and | The shift to EVs is Expansion into new Support for business
(Japanese sales of progressing rapidly, and | businesses (e.g., meetings to develop
parts transmissions production of flagship manufacturing shafts other sectors, and
supplier) and engine shafts | products will surely for motors), etc. subsidy for charging
for automobiles decline. stations for
and motorcycles. | By 2035, we are looking companies.
at closing our base in
China OR/AND
Indonesia.
Company B | Manufacture and | We had expected sales | Received orders for Planning for business
(Japanese sales of shift to remain flat until work for Hyundai matching, including
parts forks, control 2030, but the shift to Motor Company, a introduction of local
supplier) shafts, and four- EVs is progressing more | newly established companies, etc.
wheel selector rapidly than expected, company, among
lever units for and it is difficult to others. Developing new
automobiles and | maintain sales. customers and greedily
motorcycles. accepting orders for
work that can be
handled.
Company C | Manufacture and | The number of orders is | The production of Subsidy for charging
(Japanese sales of not expected to change | hybrids for cars (four- station in companies.
parts transmission as EV bikes will also be wheelers) is planned to
supplier) parts (mainly installed with start, and preparations
gears) for transmissions. to cope with this are
automobiles and | Business may expand busy.
motorcycles. due to inquiries from
Chinese companies and
others for EV bikes.
Company D | Design, We hear a lot of EV No particular action has | None in particular. If
(Japanese manufacture, and | shifts, but we have not been taken. It is difficult | anything, relaxation
parts sales of die- affected. to secure human or elimination of
supplier) casting dies for resources in Japan and | import restrictions on
automobile, plans to strengthen the | used machinery, steel
motorcycle, and functions of the products, etc.
other parts Indonesian base.
(covers, etc.).
Company E | Development, While brake-related Expand into agricultural None
(Japanese manufacture and | parts, which is a equipment.
parts sales of brake flagship product, are
supplier) systems and not expected to be
aluminum affected much, engine-
products for related parts such as
automobiles and | transmission covers and
motorcycles. plank cases are
expected to see a
decrease in production.
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Countermeasures in to

Requests to the

as ECUs, ECG
starters,
powertrains, air
conditioners and
radiators.

company mainly
manufactures products
that will be lost due to
the shift to EVs.

whether there is
anything they can
propose in terms of EVs
in cooperation with
Headquarters.

Company Company Profile ImpaFt o_f respond to the impact Government and
electrification e
of electrification Japan
Company F | Manufactures We do not expect any We have been Clarification of
(Japanese and exports drastic impact on conducting trials by guidelines and
OEM) complete mission-related introducing EV development of
motorbike as well | components. On the motorcycles for test charging
as engine other hand, 60% of the | marketing to see how infrastructure to
assemblies and company's 125 the market and promote EV
body parts. suppliers could be customers respond. motorbikes.
significantly affected.
Company G | Manufactures Our Indonesian base In addition to focusing Relaxation or
(Japanese engine timing has not experienced a on sales of repair parts | elimination of import
parts chains for four- decline in sales and is for future business restrictions on steel
supplier) wheeled and not expected to be development, the products used in
two-wheeled affected in the group as a whole plans | industrial chains.
vehicles. immediate future. to develop new
business fields such as
chains for industrial
machinery.
Company H | Manufacture of The main type of We are expanding into | Relaxation or
(Japanese mufflers for four- | motorcycles that will be | double mugs utilizing elimination of import
parts wheeled and electrified in the future | its thin stainless steel restrictions on steel
supplier) two-wheeled will be scooters, and processing technology | (stainless steel) used
vehicles. we, a manufacturer and into motorcycle as material for
mufflers for large parts utilizing its four- mufflers, etc.
motorcycles, do not wheeled vehicle muffler
expect any major bender technology.
impact. We believe that
the shift to EVs for four-
wheeled vehicles will
have an impact.
Company | Manufacturer of Brake hoses and In addition to replacing | Relaxation or removal
(Japanese brake and air hydraulic and existing products, new of import restrictions.
parts conditioning pneumatic system products are being
supplier) hoses for four- hoses may be affected, | developed, etc, taking
wheeled and while the main electrification into
two-wheeled products are expected account.
vehicles. In to be replaced by air
Indonesia, conditioning hoses to
assembly for cool the heat generated
motorcycles is by the battery.
the main
business.
CompanyJ | Engine-related The company's main While keeping a close Relaxation or removal
(Japanese components for focus is on engine- eye on market and of import restriction,
parts four-wheeled and | related components, customer trends, the development of a
supplier) two-wheeled which will be company is calculating | concrete and realistic
vehicles. In significantly affected if | earnings and roadmap by the
Indonesia, the EVs become the conducting other Government.
company mainly | mainstream. studies as a
manufactures manufacturing plant in
throttle bodies, the event of the shift to
sensors and EVs, but at present it is
motors monitoring how it goes.
associated with
throttle bodies.
Company K | Manufactures Overall sales of Although we are Relaxation or removal
(Japanese mainly motorcycle-related sceptical about the of import restrictions,
parts conventional components may be spread of EVs, the human resource
supplier) components such | affected, as the company is considering | development for

mechanical engineers.

2-2
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Countermeasures in to

Requests to the

Company Company Profile ImpaFt qf respond to the impact Government and
electrification e
of electrification Japan
Company L | Supply of Sales are expected to No specific enquiries Improve custom
(Japanese steering for four- | decrease by 30-40%, as | have been received procedures so the
parts wheelers and the number of bearings | from motorcycle company does not
supplier) bearings for two- | will be reduced from 15 | manufacturers and no face changes in HS
wheelers. to 10 and the cost of measures to deal with code categorization
sales will be smaller. this have yet been as well as import
considered. restriction of
materials
Company M | Molds and jigs, In the future, 30% of Design and produce Design and produce
(Local parts | mufflers for sales, mainly muffler frames for an emerging | frames for an
supplier) Yamaha parts, will be affected electric motorcycle emerging electric
(existing), frames | by electrification. manufacturer. motorcycle
(new). Design of frames is manufacturer.
80% share of drawn and Design of frames is
motorcycle manufactured by RE (no | drawn and
market. drawings provided by manufactured by RE
Chinese manufacturer). | (no drawings
Develop and sell own provided by Chinese
electric bicycles: manufacturer).
300Watt electric Develop and sell own
capacity bicycles. electric bicycles:
300Watt electric
capacity bicycles.
Company N | Member of Tier 1, | Engine parts account Diversification of the Relaxation of import
(Local parts | PIKKO. for 50% of total sales business — Started restrictions on raw
supplier) Stamped parts and are greatly affected | manufacturing plastic materials (steel
for motorcycles, by the spread of electric | parts at a new plant in products);
welding, control motorcycles. Tegal this year. Promotion of
cable assembly, technical assistance
etc. Sales by for products for EVs.
product: 90% for Business matching:
motorcycles, 10% Tegal City and IKMA
for agricultural intermediary.
machinery
Company O | Pressed parts, 10% of sales, mainly To increase production | We wish to form a
(Local parts | plastic parts, engine parts such as of plastic parts, a new joint venture with a
supplier) etc.(Motorcycle engine covers, are plant is being built in Japanese company
market share: affected by Cikarang and and have already
over 70%) electrification equipment is being participated in
brought in. matching with a
Japanese company,
etc.
Since we are not a
SME, we are not
eligible for
investment and other
preferential
treatment.
Company P | Stamping, In the future, 30% of In Majanka, West Java Provide and lean
(Local parts | welding, sales, mainly muffler Established a plastic training related to EV
supplier) galvanizing, parts, will be affected molding factory in technology
plastic molding by electrification. Majanka, West Java. Improvement of
(new)80% share productivity through

of motorcycle
market.

production guidance
Technical cooperation
from Japan for
production of
batteries, motors and
controllers.

Technical cooperation
from Japan in the
production of
batteries, motors, and
controllers.
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Company

Company Profile

Impact of
electrification

Countermeasures in to
respond to the impact
of electrification

Requests to the
Government and
Japan

Company Q
(Local parts
supplier)

25% share of the
motorcycle
market Stamping
parts for
automobiles and
motorcycles,
welding, dies and
jigs, etc.

The spread of electric
motorcycles depends
on government policy -
Parts for motorcycles
are mainly body parts,
so there is no impact.

We supply frame parts
to electric bike brands
developed and
manufactured by local
electric bike
manufacturers.

Transfer and diffusion
of battery technology
suitable for long-
distance travel
Unification of battery
standards.
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Table 2-2 Survey results (excerpts)

Impact on motorcycle business

Number of Number of
No. Question Options responses responses
(Japanese) (Local)
1 How do you think the Grow fast in 4-5 years. 1 5
electrification of motorcycl;—:‘s Not expect to grow very fast in the last 2 9
will penetrate in the future? 4-5 years but expect to grow very fast in
the next 5-10 years.
Do not grow so much in 5-10 years. 4 1
Don't know. 5 1
2 To what extent do you expect | Very big 2 1
your existing businesses to Somewhat bi 6 9
be affected by the g
electrification of motorcycles | Not so much 3 6
within the next four to five None 0 0
years? Don't know. 1 0
3 (For those who answered More than 50 % 4 4
“very big" or "somewhat big" [ 50-50% or more 4 4
in 2) What will be the S
concrete effect on your 10-20% or more 0 0
motorcycle sales? 10% or less 0 0
4 In the longer term, to  what | Very big 2 7
extent do you expect your Somewhat big 6 6
existing businesses to be
affected by the electrification | NOt so much 3 3
of motorcycles in 5-10 years? | None 0 0
Don't know. 1 0
Electrification measures
5 | Are you considering counter | Already considering and under 9 10
measures against the effect implementation.
of electrification? Considering countermeasures 0 6
Not yet considered but will consider in 3 0
the future.
No plans to consider 0 0
6 If you answered, "Already Enter into Motorcycle Electric Parts. 2 15
considering and under Enter into four-wheeled vehicle related 2 8
implementation” or parts.
"Considering - -
countermeasures” in 1, what Enter into new businesses. 2 10
kind of countermeasures are | None specifically 2 2
you considering?
7 What specific actions are you | Establishment of an electric parts sales 1 8
planning to take to address division or a new business division.
electrification internally? Strengthen R&D > 13
Expand collaboration with domestic 2 13
companies.
Expand collaboration with overseas 3 12
companies.
Collaboration with universities and 1 4
research institutions.
Preparation or start of production of 4 8
electric components.
Other 3 1
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APPENDIX3 COMPARISON OF THE 2020 EDITION OF THE
STANDARD FOR SWAPPABLE BATTERIES IN
INDONESIA (SNI8928) WITH ITS REVISED EDITION OF
2023

The standardization of batteries for electric motorcycles in Indonesia is being promoted with the aim
of unifying the battery standards for electric motorcycles, of which there are more than 50 types in
Indonesia as of 2023, in order to lower the manufacturing and installation costs of batteries and

vehicles, and to stimulate the market.

However, at this point, no conclusion has been reached on what value should be set as the standard,
and none of the existing batteries from any manufacturer is sufficient in terms of sales volume or

market share to make any of them the de facto standard.

Therefore, Indonesian National Standard (SNI) 8928 (2020) for removable battery-type electric
motorcycle batteries was a synthesis of the battery standards that existed as of 2020. SNI 8928 was
amended in December 2023 to specify a narrower scope, although it is still a voluntary standard. The
following is a description of the main items. And the six changes in SNI 8928 (2023) are also as

follows.

* Change in scope due to elimination of removable battery type.

* Change of battery dimensions.

* Addition of nominal voltage range and maximum mass parameters.
* Parameter change from rated capacity (Ah) to energy capacity (Wh).
* Change of battery connector type.

* Change in battery communication protocol.
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Table 3-1 Comparison of the 2020 and 2023 Revisions of SNI8928
Main Item 2020 Edition 2023 Edition
Specifications EREE | BIEEK #A X(mm) ERRE | CHRE | BAHE ([ROTELE]  BAYAX (mm)
of rated W R ™ AN | k) |-BE Wh 0> | W B
)
VOltage’ rated (Ah) N1 N2 N3 &0 5566
capaC|ty, and - 3 = pr e 7= =75 13 1.300 220 200 s
bgttery pack 0 290 103 218 ERREEAREL SRED ET.
size .
185 | 178 | 2% 48V is excluded.
200 155 248
230 2 350
60 20 195 165 350
200 170 270
225 165 350
118 127 410
72 20 190 | 160 | 305
Battery KyFU—o3a =Es-b - it
V E S b S -
connector i
1 8 DCE =2, SBEE %6
2 ) DCE »x2. IEE vx12 =804
No aARXTHE— - A A 3 o8 2DCE . NFC

1 DCE>x2, MR E x5 :

2 DCE 3. JHE x4 *The connectors are open IP and may be
shared and manufactured by battery
replacement service manufacturers and
service providers in Indonesia without
incurring royalties.

Communication No Za k=
p rOtOCOI 547 WE7o kol | F—=L—F Format h:sssaga
length
1 RS 232 CANBusS 2.08 [ 250 Keps Big-endian &Byle
2 RS 485
3 Can Bus
Parameter RIA—F voo [ BUTEREEE s i AERE
s NFA=F L
measurement
<1kHz + 1,5 % BE
accuracy >1kHz<5 kHz R s 1kHz £15%
>5 kHz < 20 kHz + 3% <£1.000V Pz Sk 2%
<1000V >20KkHz e = > 5 kHz < 20 kHz 3%
a5 <20 kHz £3% ;SZUS %ZkH E g z
> 1000v >20 kHz £5% >1.000 V > 30 KHz z :5%
W =
a.s <60 Hz + 1,6% AS = 60 Hz +1,5%
>60 Hz <5 kHz +2,5% > 60 Hz = 5 kHz £2,5%
< >5 kHz < 20 kHz +35% <5A > 5 kHz = 20 kHz £35%
A >20kHz T > 20 kHz £5%
a.s <5 kHz + 2,5% AS =5 kHz £2,5%
S5A > 5 kHz < 20 kHz +3,5% >5A > 5 kHz £ 20 kHz +35%
> 20 kHz + 5% > 20 kHz +5%
" 1 mQ £ 100 mQ +5%
oo %
St T o Eli >110 £10%
i ZOlO%E + 3% G0l oL 3%
2 -35°C < 100°C +£2°C
>-35°C< 100°C +2°C 5 100°C < 500°C 3%
A 100°C £ 500°C = 3 B <35°C i3°C
<-35°C + 3°C
10 ms £ 200 ms +5%
10 ms < 200 ms + 5% >200ms=1s +10 ms
T
R >200ms<1s + 10 ms >1s +1%
>1s + 1%
s1mm + 0.05 mm
<1mm + 0.05 mm UZ7tiE Z;STHT‘SZS ALl *1001'5":/:1
D=7tk >1mm<25mm + 0.1 mm
>25mm + 0,5%
[ HEE | 30%<95% RH [ 6% RH |
HRHBEE [ 30%<95%RH 6 %R
Dimensional ey e B TR Dimensional measurements shall be made
Measurement - o5 using calibrated measuring instruments.

210, <100

2.0

2100, <500

5.0

2500

+10.0

Length, height, and width must meet battery
pack size requirements.
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Main Item 2020 Edition 2023 Edition
Voltage Voltage measurements are made with a The nominal voltage shall meet the
measurement voltmeter calibrated according to the requirements of the table. Tests shall be
tolerances in section 5.1. conducted using calibrated test equipment

in accordance with the parameter
measurement accuracy in Section 5.1.

Capacitance Battery capacity test in accordance with ISO The maximum mass of the battery shall
measurement 18243. meet the requirements. Tests shall be
performed using calibrated test equipment
in accordance with the parameter
measurement accuracy in clause 5.1.

The minimum energy capacity must meet
the requirements. Battery energy capacity
testing is performed at room temperature
(25+2) Cin accordance with SNI 9102: 2022

Section 7.1.
Verification of Verification of connectors is done by matching | Verification of the battery connector is done
battery the design with information and technical by checking if the design matches the
connector documentation provided by the manufacturer. | information and technical documentation

provided by the manufacturer.

Verification of Verification of the communication protocol
communication | and/or its adapter (if provided by the
protocols manufacturer) is done by matching the design -
with the information and technical
documentation provided by the manufacturer.

Source: Prepared by the survey team
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APPENDIX 4 LIST OF EQUIPMENT NEEDS FOR TESTING OF

ELECTRIC MOTORCYCLE BATTERIES

Table 4-1

List of equipment needs for testing of electric motorcycle batteries

Reference Standard of ISO 18243 (SNI 8872:2019, SIN 8927:2020, and SNI 9102:2022)

* 6.2 Standard cycle

* 6.2.2.2 Standard
discharge

* 6.2.2.3 Standard
charge

* 7.1 Energy and
capacity at Room
Temperature

e 7.2 Energy &
capacity at
different
temperature and
discharge rates

» 7.3 Power &
internal resistance

* 7.4 No load State
Of Charge loss

* 7.5 State Of Charge
loss at storage

* 7.6 Cycle

Clause and Name of . . . Cost estimation in
No. . Specification requirement . .
parameter equipment Indonesian Rupiah
1. | * 6.1 Pre- Battery *Programmable automatic charge- Total of 40 Billions for
conditioning cycles | tester discharge tester & cycler. Equipment No. 1, 2,

*3 channels.

*Electrically isolated.

*Voltage max 300 VDC.

*Output power 60 kilo-Watt at 300 VDC.

*Qutput current +600 A at 100 VDC.

*Current rise time < 2 mili-second.

*Voltage measurement accuracy + 0.1%
FS (full scale) at 300 VDC. Current
measurement accuracy = 0.1% FS (full
scale) at + 600 A.

*Sampling rate 10 ms, or better.

*High voltage cables, connectors, and
sockets housing.

*Testing parallel and independent each
Device Under Test in chamber.

*Low voltage cables, connectors, and
sockets housing.

*Testing parallel and independent each
Devices Under Test in chamber.

*Active and passive overcurrent
protection, short circuit protection and
in-rush current protection.

*Capable of continuing test after
electrical shutdown or disturbances.
Take note in history. Send notification to
operator on-line.

*Calibrated.

*Three Phase Power Supply required.

3,and 4
(Performance test)

4-1
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6.2 Standard cycle
6.2.2.2 Standard
discharge

6.2.2.3 Standard
charge

7.1 Energy and
capacity at Room
Temperature

7.2 Energy &
capacity at
different
temperature and
discharge rates
7.3 Power &
internal resistance
7.4 No load State
Of Charge loss
7.5 State Of
Charge loss at
storage

7.6 Cycle

Support total Device Under Test weight up
to 200 kg.

Support effectively with maximum Device
Under Test load for temperature of testing
range -20 °C to 40 °C.

Testing temperature changing rate from -
20 °C to 40 °C (vice versa) is 2 K/minute,
or better.

Temperature deviation + 0.2 K, or better.
Temperature homogeneity + 0.3 K, or
better. Temperature accuracy + 0.2 K at
testing range, or better.

EUCAR hazard level 6, or better. Flooding
system.

Safety fireproof interlock system.
Overpressure protection (burst disc) &
overpressure outlet.

Gas sensors (CO, CO,, H,, HC, H.S, O,)
Smoke detection. Nitrogen purging &
inertisation. Fire detection and alarm.
Certified EN 54 or equivalent.

Cut-off testing, on-line notification, and
alarm when hazard occur.

Water spray system & water inlet, valves
& piping. Water outlet for drain.

Venting gas high temperature.

Valve air, gas, and water system.

Isolated Input/Output data acquisition
panel/connection/module (any
measurements).

High grade steel corrosion resistance
chamber.

Test Chamber comply with Directive
1999/92/EC and 2014/34/EU ATmostphére
Explosible (ATEX).

Calibrated.

Three Phase Power Supply required.

Clause and Name of . . . Cost estimation in
No. . Specification requirement . .
parameter equipment Indonesian Rupiah
2. | *6.1Pre- Test Programmable climatic cycles. Total of 40 Billions
conditioning Chamber Interior volume min. 0.8 m>. for Equipment No.
cycles Three racks of Device Under Test. 1,2, 3,and 4

(Performance test)
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Clause and Name of . . . Cost estimation in
No. . Specification requirement . .
parameter equipment Indonesian Rupiah
3. | *6.1Pre- Integration Hardware integration network (electrical Total of 40 Billion
conditioning system power and bus signal/data), racks & for Equipment No.
cycles cabinet. 1,2, 3,and 4

6.2 Standard cycle
6.2.2.2 Standard
discharge

6.2.2.3 Standard
charge

7.1 Energy and
capacity at Room
Temperature

7.2 Energy &
capacity at
different
temperature and
discharge rates
7.3 Power &
internal resistance
7.4 No load State
Of Charge loss
7.5 State Of
Charge loss at
storage

* 7.6 Cycle

Integration software, test automation and
control system, configuration, system
management, simple and complete user
interface, data presentation/graphic &
reporting.

Test profile emulation, algorithms &
diagnostic.

Data acquisition, data logging,
measurement system & real-time
monitoring.

Software development environment &
library for customization.

System protection and electrically isolated.
Plug & play hardware
(machine/instrument/modules/electronics)
detection and installation.

On-line calibration tools. Parameter
setting tool. History of tests. Database.
Data comparation from database. Data
comparation between data in database
and real-time testing. Mathematical
formula calculation for power, capacity,
internal resistance, energy efficiency
(round-trip) & State Of Charge.

Driver software for devices and
communication.

Security and access log.

Software updates and license.
Communication system to any DUT by
CAN bus & others.

Capable of integration Add-on user’s
library for communication.

Calibrated system.

Three Phase Power Supply required.

(Performance test)
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7.1 Energy and
capacity at Room
Temperature

7.2 Energy &
capacity at
different
temperature and
discharge rates
7.3 Power &
internal
resistance

7.4 No load State
Of Charge loss
7.5 State Of
Charge loss at
storage

* 7.6 Cycle

after blackout of Mains from electric Grid.

* Reporting: current, voltage, ambient
temperature, Device Under Test
temperature, discharge capacity, average
power, energy, charge capacity, energy
round-trip efficiency, discharge energy as
function of SOC, end-of-discharge-
voltage (EODV) of each cell (data
obtained by Battery Management
System), calculation of resistance and
power according to Table 6 ISO 18243.

¢ Mandatory function to test ISO 18243
clause: 6.1,6.2,6.2.2.2,6.2.2.3,7.1,7.2, 7.3,
7.4,7.5 & 7.6. Adapter for user’s cooling
system. Capable of controlling Device
Under Test cooling system as customer’s
request.

¢ Universal bus communication
(programmable and adapted user’s
procedures), interconnection and
communication protocol with battery
control unit (BCU) of Device Under Test.

e Computer set with Intel Core i5 Gen-11,
RAM 2x8 GB, VGA 4 GB.

¢ Monitor Flat 34inch bezel-less height
adjustment tilt swivel stand,

e HD 1 TB, HDMI. Keyboard & noise-less
wireless mouse. Wireless

* internet networking/Wi-Fi & Bluetooth.
On-line/Wi-Fi printer.

¢ Licensed software office related such as
Office, Windows 10, Acrobat Reader,
internet browsers, licensed antivirus.

» Diagnostic of electrical supply stability &
supply required.

¢ Uninterrupted Power System 1500 VA for
computer set and control devices.

Clause and Name of . . . Cost estimation in
No. . Specification requirement . .
parameter equipment Indonesian Rupiah
4. | * 6.1 Pre- Supporting | * Temperature sensors up to 1000 VDC of Total of 40 Billions
conditioning units and electric isolation, shielded, isolated, open- | for Equipment No.
cycles Additional ended, accuracy + 0.2 K at testing range, | 1,2, 3, and 4
¢ 6.2 Standard feature for or better. Temperature measurement (Performance test)
cycle Equipments range -20 °C to 150 °C. Data acquisition
¢ 6.2.2.2 Standard No. 1, 2, module and connected to integrated
discharge and 3 system.
* 6.2.2.3 Standard ¢ Integrated system is capable of
charge automatically resume/continue testing
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Clause and Name of . . - Cost estimation in
No. . Specification requirement . .
parameter equipment Indonesian Rupiah
5. | * 7.4 Noload Independent | * Non-convective oven chamber. Total of 35 Billion
State Of Charge | Oven e Temperature setting & timer-alarm. for Equipment No.
loss chamber 2 Interior volume min. 0.3 m3. 5,9, 10, 14 and 15
* 7.5 State Of units for * Support for temperature of testing up to | (Environmental
Charge loss at storage tests 70 °C. test)
storage e Temperature deviation + 0.3 K.
* Temperature homogeneity + 0.5 K.
» Safety fireproof interlock system.
¢ Fire detection, alarm, and exhaust
smoke/gas.
* High grade steel corrosion resistant oven.
* Calibrated.
Clause and Name of . . . Cost estimation in
No. . Specification requirement . .
parameter equipment Indonesian Rupiah
6. | * 8.1 Vibration Vibration ¢ Device Under Test load: 250 kg. Total of 40 Billion
testing ¢ Programmable sequence of tests (sine, for Equipment No.
machine random, shock). 1,2,3,and 4

* Single axis electrodynamic vibration
generator/shaker (these system
performances below are included table
mounting fixture and 300 kg DUT):

» Frequency range 5 Hz - 2500 Hz.

» Sinusoidal waveform mode. Swept
sine. Random motion mode. Shock
mode.

» Maximum displacement: sine 51 milli-
meter (peak-to-peak).

» Force sine 22 kilo-Newton. Force
random 22 kilo-Newton (rms).

> Maximum acceleration: sine 1000 m/s?,
random 600 m/s? (rms). Maximum
velocity: sine 2.0 m/s.

» Close-loop control of power spectral
density (PSD) for random mode. PSD
multi-random control dynamic range
more than 90 dB.

» Fire-proof shaker. Withstand Device
Under Test burned.

¢ Capable of logarithmic sweep from 7 Hz -
200 Hz and back to 7 Hz traversed in 15
minutes. Repeating cycles program.

+ Capable of PSD 0.03 ((m/s?)2/Hz) at all
frequency range, or better.

¢ Using high grade corrosion resistant steel.

¢ Computer controller, display and controller

hardware. Software control. Windows 10.

Licensed Office. Licensed anti-virus.

Online/Wi-Fi___33 ethernet printer

e Calibrated. Comply with ISO 5433.

* Mounting accessories and tools.

Installation, foundation, electrical
connection and supporting equipment.

¢ Three Phase Power Supply required.

(Performance test)
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No.

Clause and
parameter

Name of
equipment

Specification requirement

Cost estimation in
Indonesian Rupiah

¢ 8.2 Mechanical
shock

Mechanical
shock tester

Device Under Test load: 250 kg.
Programmable sequence of tests.
Programmable controlling combination of
peak acceleration & shock pulse duration.
Acceleration range (at 300 kg): 10 g — 300
g (3000 m/s?) with shock pulse 6 milli-
second, or better.

Capable of testing for DUT up to 12 kg,
half-sine shock of peak acceleration 150
gn. Shock pulse duration of 6 milli-
second.

Capable of testing for DUT up to 200 kg,
half-sine shock of peak acceleration 50
gn. Shock pulse duration of 11 milli-
second.

Fire-proof shock machine. Withstand DUT
burned.

Using high grade corrosion resistant steel.
Computer controller, display and
controller hardware. Software control.
Windows 10. Licensed Office. Licensed
anti-virus.

Mounting accessories and tools.
Installation, foundation, electrical
connection and supporting equipment.
Calibrated.

Three Phase Power Supply required.

Total of 30 Billion
for Equipment No.
6,7,8 and 11
(Mechanical
equipments)

No.

Clause and
parameter

Name of
equipment

Specification requirement

Cost estimation in
Indonesian Rupiah

* 8.3 Drop

Drop
machine

Concrete floor 1.5 m (Width), 1.5 m
(Length).

Minimum class Ill concrete K-500.
Inspected by certified building inspector.
Steel barrier surrounding drop area.
Measuring tape stand.

Drop machine. Maximum load 300 kg.
Fire extinguisher. Water fire spray.

Total of 30 Billion
for Equipment No.
6,7, 8 and 11
(Mechanical
equipments)
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No.

Clause and
parameter

Name of
equipment

Specification requirement

Cost estimation in
Indonesian Rupiah

¢ 8.4 Thermal
shock (cycle)

Thermal
shock
chamber

Programmable temperature cycles. Interior
volume min 0.3 m*. Maximum Device
Under Test 220 kg.

Support for temperature of testing range -
40 °C to 85 °C.

Support for air temperature changing rate
between - 40 °C & 85 °C is 5 K/minute,
or better.

Temperature deviation + 0.3 K, or better.
Temperature homogeneity + 0.5 K, or
better.

EUCAR hazard level 6, or better. Flooding
system. Safety fireproof interlock system.
Overpressure protection (burst disc) &
overpressure outlet. Gas sensors (CO, CO,,
H,, HC, H,S, O,). Smoke detection. Fire
detection and alarm.

Certified EN 54 or equivalent. Water spray
system.

Venting gas temperature up to 600 K, or
better. Valve air, gas, and water system.
Nitrogen gas purging & interstation.

High grade steel corrosion resistant
chamber.

Test Chamber comply with Directive
1999/92/EC and 2014/34/EU ATmostphere
EXplosible (ATEX).

Calibrated.

Three Phase Power Supply required.

Total of 30 Billion
for Equipment No.
6,7,8 and 11
(Mechanical
equipments)

No.

Clause and
parameter

Name of
equipment

Specification requirement

Cost estimation in
Indonesian Rupiah

10.

* 8.7
Overtemperature
condition

Oven
chamber

Programmable oven chamber.
Convective oven.

Interior volume min 0.3 m>.

Maximum Device Under Test 200 kg.
Support for temperature of testing up to
85 °C.

Temperature deviation + 0.3 K, or better.
Temperature homogeneity + 0.5 K, or
better.

Safety fireproof interlock system.
Overpressure protection & overpressure
outlet

Smoke detection

Fire detection and alarm. Certified EN 54
or equivalent.

Cut-off testing and alarm when hazard
occur.

Charge-discharge controller
panel/connection.

Connection to charge-discharge cycler.
High grade steel corrosion resistant
chamber.

Calibrated.

Total of 35 Billion
for Equipment No.
5,9, 10, 14 and 15
(Environmental
test)
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Cost estimation in

Screen for fire protection according to
Figure B.11SO 18243.

Screen refractory material should have
parameters according to Annex B ISO
18243.

Motor controlled test rail (Device Under
Test fixture, screen, fire pan).

Test space: 1000 mm (L), 1000 mm (W).
Maximum load 300 kg.

Distance between fuel and Device Under
Test can be adjusted.

Outdoor test.

Digitally controlled.

Clause and Name of . . . ;
No. . Specification requirement Indonesian
parameter equipment .
Rupiah
11. | * 8.6 Fire Fire Fire extinguisher. Total of 30 Billion
resistance resistance Water spray firefighting unit. for Equipment No.
test set-up Fire pan: 310 mm (W), 445 mm (L), 100 6,7,8 and 11
mm (H). (Mechanical

equipments)
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Clause and Name of . . . Cost estimation in
Specification requirement

parameter equipment Indonesian Rupiah
* 8.8 Shot-circuit | Large current | ¢ Large current battery short circuit test Total of 10 Billion
protection battery short device. for Equipment No.
circuit test * Positive & negative terminals of battery | 12 and 13 (Electrical
device pack are short-circuited (S/C). Test is safety test)

conducted at room temperature.
* Short-circuit unit:

» Unit 1:
Resistance of S/C connection
(including wiring) used to create S/C
should between 10 milli-Ohm to 20
milli-Ohm.

» Unit 2:
Resistance of S/C connection
(including wiring) used to create S/C
should less than 5 milli-Ohm.

* DC high-speed breaker. Circuit
resistance measurement unit.

* 5 channels DUT temperature
measurement.

* High speed voltage and current short-
circuit measurement.

* Current sampling rate 0.1 milli-second,
or better. Maximum voltage and
maximum current measured. Calculated
S/C connector resistance by measured
max voltage & max current. Graphical
data presentation.

* Maximum current 24 kilo-Ampere.

» Calibrated.

* Remote control operation by computer
and remote control.

* Remote test breaking.

* Explosion-proof cabinet min 0.3 m?, with
camera. Smoke exhaust.

* Smoke alarm system. Explosion
protection system. Overcurrent
protection and breaking. Maximum
Device Under Test 200 kg.

* Mechanism to avoid spark at S/C.

» Data acquisition and computer set.

* Three Phase Power Supply required
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» Voltage measurement accuracy *
0.1% FS (full scale) at 300 VDC.
Current measurement accuracy +
0.1% FS (full scale) at 600 A.

» Sampling rate 10 ms, or better.

» Active and passive overcurrent
protection, short circuit protection
and inrush current protection.

Electronic load:

» 1 channel. Electrically isolated.

Voltage max 300 VDC.

» Power 60 kilo-Watt at 300 VDC.

» Output current 600 A at 100 VDC.
» Voltage measurement accuracy *
0.1% FS (full scale) at 300 VDC.
Current measurement accuracy +

0.1% FS (full scale) at 600 A.

» Sampling rate 10 ms, or better.

» Active and passive overcurrent
protection, short circuit protection
and inrush current protection.

Explosion-proof chamber/cabinet min

0.3 m3 with camera. Smoke exhaust.

Smoke alarm system.

Maximum Device Under Test 220 kg.

5 Temperature sensors up to 1000 VDC

of electric isolation, shielded, isolated,

open-ended, accuracy + 0.2 K at
testing range, or better. Temperature
testing range -20 °C to 150 °C. Data
acquisition module and connected to
computer set.

Calibrated.

Three Phase Power Supply required.

Clause and Name of . . . Cost estimation in
No. . Specification requirement . .
parameter equipment Indonesian Rupiah
13. | * 8.9 Overcharge | Charge and * Charger: Total of 10 Billion
protection Electronic » 1 channel. Electrically isolated. for Equipment No.
* 8.10 load Voltage max 300 VDC. 12 and 13 (Electrical
Overdischarge » Power 60 kilo-Watt at 300 VDC. safety test)
protection » Output current 600 A at 100 VDC.
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No.

Clause and
parameter

Name of
equipment

Specification requirement

Cost estimation in
Indonesian Rupiah

14.

* 8.11 Dewing

Climatic
chamber

Programmable climatic (temperature &
humidity) cycles.

Support testing profile according to
Figure 4 1ISO 18243.

Interior minimum 0.3 m3,

Maximum Device Under Test 300 kg.
Support for temperature of testing
range 5 °C to 85 °C.

Temperature change rate 4 K/minutes.
Temperature deviation + 0.3 K, or better.
Temperature homogeneity + 0.5 K, or
better.

Temperature accuracy + 0.3 K at testing
range, or better.

Humidity range 40% to 98% RH.
Humidity deviation £ 0.5 %, or better.
Accuracy at 80 °C is + 1.7% RH, or
better.

High grade steel corrosion resistant
chamber.

Calibrated.

Three Phase Power Supply required.

Total of 35 Billion
for Equipment No.
5,9,10, 14 and 15
(Electrical safety
test)

No.

Clause and
parameter

Name of
equipment

Specification requirement

Cost estimation in
Indonesian Rupiah

15.

* 8.12 Salt spray

Salt spray unit

Test temperature 35 °C + 1 °C.
Container 1.0 m3.

Salt water condition 5 +1% NaCl
aqueous solution.

Test time: 16, 24, 48, 96, 168, 336, or 672
hours.

Salt mist rate 1.5 milli-liter/hour + 0.5
milli-liter/hour at 80 cm?.

Maximum Device Under Test 200 kg.
Supporting test standard IEC 60068-2-
52, at least with a severity level of 3.
Three Phase Power Supply required.

Total of 35 Billion
for Equipment No.
5.9, 10, 14 and 15
(Environmental test)
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No.

Clause and
parameter

Name of
equipment

Specification requirement

Cost estimation in
Indonesian Rupiah

16.

¢ Insulation
resistance

Programmabl
e digital
Insulation
resistance
tester

1000 V test voltage. Resolution 1 V. High
speed 50 ms, 24bits. Accuracy + 2% rdg.
+5 dgt at 25 V-100V & 20 Mega-Ohm.
Internal memory. LCD Display. Test
cables & lead. 4-wire contact check.
Comparator contact check. Short-circuit
check. Contact check function. Data
cable.

Calibrated.

17.

* General support

Thermal
imaging
camera

Infra-Red resolution 128x96 pixels
thermal sensors.

Thermal sensitivity < 70 mK.

Accuracy 0°C -100°C + 3K.

Digital camera 5 MP resolution.

Display IPS touchscreen 640 x 480 pixels.
Image mode infrared image, visual
image, MSX, picture-inpicture.

Software for computer.

Cloud connectivity

18.

* General support

Testing room
monitoring/a
mbient

Environment recorder 15 ~ 30°C; 20 ~
70% RH. Resolution 0.1 °C and 1% RH.
Wireless connection. Data log &
memory. LCD display.

19.

* General support

Battery weight
measurement

Digital scale 20 kg and 300 kg.

20.

* General support

Battery
dimension

Measuring tape and caliper

21.

* General support

Safety storage
cabinet for
sample

Metal insulated cabinet. Using high
grade corrosion resistance steel.
Insulation layer to prevent short circuit
of DUT.

12 compartments. Volume of each
compartment is 0.8 m>.

Maximum Device Under Test load of
each compartment is 220 kg.
Temperature monitoring at each
compartment.

Safety explosive-proof door each
compartment.

Exhaust fan, fire extinguisher, smoke
sensors, temperature sensors, flooding
system at each compartment. On-line
monitoring.

On-line notification to smartphone,
alarm protection system.

22.

* General support

Computer set,
network & IP
Camera

Hardware and software for on-line
monitoring storage cabinet & room
conditions. Calibrated. Its software
connectivity to smartphone Android for
on-line monitoring. Update-able.
Licensed.

Computer set with Intel Core i5 Gen-11,
RAM 2x8 GB, VGA 4 GB. Monitor Flat
34inch bezel-less height adjustment tilt

Total of 10 Billion
for Equipment No.
16 until 24 (General
test and support)
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No.

Clause and
parameter

Name of
equipment

Specification requirement

Cost estimation in
Indonesian Rupiah

swivel stand, HD 1 TB, HDMI. Keyboard
& noise-less wireless mouse. Mini
WebCam. Mini PC active speakers.
Wireless internet networking/Wi-Fi &
Bluetooth.

Licensed software office related such as
Office, Windows 11, Acrobat Reader,
internet browsers, licensed antivirus.
On-line/Wi-Fi ethernet printer-scanner-
copier-fax. Max printing resolution
5760x1440 dpi bi-directional printing.
Optical resolution 1200x2400 dpi.

4 units IP camera wireless, full color with
night vision, access point mode, digital
zoom, Wi-Fi 2.4G, NVR, memory on-
board card-slot up to 256 GB,
connectivity to smartphone Android.
Smart-UPS 1500 VA, 900 Watts,
software. Output voltage distortion <
5%. Lead acid battery. Surge protection
459 J. Stabilizer. Pure sine wave output.
Input 230V/output 230 V. Network/serial
connection & USB.

23.

General support

Diesel electric
generator

Diesel electric generator 100 KVA 3-
phase, alternating current 50 Hz
support.

Output power 80 kW at maximum load
(measurement test load at B4T).
Automatic-digital quick response starter
when blackout/Grid disconnected &
automatic shutdown when grid
connected.

Outdoor housing extra super silent with
non-flammable noise suppression
acoustic foam.

Level of noise is less than 68 decibels at
3 meters. Silencer hospital type.
Weatherproof.

Balanced intake & exhaust.

Ease of checking and maintenance.
Corrosion resistant housing plat.
Voltage, current, heat & fuel monitoring.
SMS sending message & internet
monitoring system.

Automatic fuel pump control.

Overload & unbalanced power
protection.

24.

* General support

General
supply and
requirement

Electrical supply. Water supply for safety.
Gas N, supply. Grounding.

All equipment shall comply with
Indonesia electric supply requirement
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APPENDIX 5 CASE STUDY ON INDIA, VIETNAM, AND THAILAND

JICA Survey Team planned to conduct case studies in India, Vietnam, and Thailand, and to refer the
results of these case studies in the future when determining the standards for Swappable Battery in
Indonesia. These three countries, like Indonesia, are currently in the process of determining the
standards for interchangeable batteries, and all are aiming to become future Asian sales bases for

electric motorcycles.

Since the Ministry of Industry had targeted that the standardization of swappable batteries in
Indonesia would be implemented by the end of 2023, JICA Survey Team was re-commissioned to
conduct the India and Vietnam case studies as soon as possible after receiving the order for this
Survey?. As for Thailand survey, the JICA Survey Team directly managed the survey by March 2024,

since the interest of the Indonesian side was not as high as that of the other two countries.

Mr. Ashim Sharma, a partner of NRI India, was invited to the first Workshop with the Ministry of
Industry (July 2023) to report the results of the survey comparing the situation in India and Vietnam
with that in Indonesia. JICA Survey Team was also asked to report on the results at the International
Battery Summit (IBS) organized by the NBRI, which was achieved in August 2023 in front of an

audience of over 200 people.

The comparison of the four countries including Indonesia is shown, focusing on Indonesia's

competitive advantage®.

5.1 Indonesia’s Advantages from the Perspective of Other Countries’ Cases

Indonesia is well positioned to adopt electric motorcycles on a large scale and at the same time secure
an important position in the manufacturing value chain for such products. The reasons for this are

analyzed below.

2 The project was re-commissioned to NRI India.

3 For a detailed comparative analysis of the three countries, see "Appendix 5: Presentation Materials at the International Battery Summit" at
the end of this volume.

5-1



Appendix on Data collection and confirmation survey
on Electrical Motorcycle Industry Development and Strengthening of Supply Chain in Indonesia

(1) Indonesia's 2W market is the third largest in the world, rivaling India and Vietnam
in terms of 2W market share.

31.83

7.15

M China Vietnam o8 549 I -
India Philippines .

- B Philipp 2019 2020 2021 2022 2023 — —

B indonesia [l Others e Aog 2020 2021 2022 2023
Figure 5.1  Motorcycle production share (left) Figure 5.2  Sales of Electric
and sales volume in Indonesia (right) Motorcycles in Indonesia

Indonesia is currently the world's third largest 2W market, with an average of more than 5 million
vehicles sold over the past 10 years (see Figure 5.1).

Motorcycles are the primary mode of transportation in Indonesia, accounting for more than 85%
of vehicle sales. However, sales of electric motorcycles are currently limited, with a penetration
rate of less than 1%.

Conversion programs from ICE to electric motorcycles have also been initiated, but have been
virtually unsuccessful due to high costs and low customer confidence.

After the COVID-19 pandemic, there has been a sharp recovery and sales are expected to reach
pre-pandemic levels in a few years (see Figure 5.2).

More than 90% of electric motorcycles sold in Indonesia are powered by advanced lithium
batteries.

A comparison of the market and customer preference status of electric motorcycles in the four

countries is organized in the Table 5-1 below.
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Table 5-1

in the Four Countries

Comparison of Electric Motorcycle Markets and Customer Preferences

INDIA

VIETNAM

THAILAND

INDONESIA

Share of 2W sales

2Ws make up around ~71%
share in total automobile
sales by units.

2Ws account for ~87.7%
share in total automobile
sales by units.

2Ws account for ~85% share in
total automobile sales by units.

2Ws account for ~85% share
in total automobile sales by
units.

e2W Sales
Penetration (2022)

~5%
2023 sales = 926K units

~10%
2023 sales =300K units

1.15%

2023 sales = 22K units

(All EVs registered in Thailand are
equivalent to L2)

~1%
2023 sales = ~62K units

Preference for Li-ion
batteries

~95% share of e2W's sold
are using li-ion batteries.

~60% of e2W are powered
by Lead Acid Batteries.

Almost 100% of e2W's sold are
powered by li-ion batteries.

~90% of e2W's sold are
powered by li-ion batteries.

Typical Daily Usage

Private: 50~60km
Commercial: 100~120km

Private: 20~30km
Commercial: 80~100km

Private: 20-50km
Commercial: ave. 100-200kKm

Private: 15-70km
Commercial: 100-200km

e2W Fleet Maturity

Various companies are
typing up with e2W
manufacturers for fleet
operations.

E.g. Zypp electric utilizing Hero
electric models, eBikeGo
providing fleet for Zomato,

Very limited cases (pilots)
of fleet operators typing up
with OEMs for e2W fleet.

E.g. Gojek and Dat Bike,
Baemin and Selex, etc.

In thailand, fleet partners are

not involved in the commercial
process, so it's up to the driver
to decide whether to choose a

battery-powered vehicle.Plug in
type direct sales, swap battery is
b2c for b: bike owned by driver

used for business such as
delivery ; if run 200km/ day
EVbike will reach break even
point in short term ;

E.g. EV manufacturer Etran has
partnered with ShopeeFood (food

delivery) and Krungsri Bank to offer

Emerging scenarios of fleet
operators utilizing e2W fleet.

E.g. Gogoro and Gojek, Grab and
Kymco, etc.

Swiggy, etc. special rental prices to ShopeeFood
riders; Swap-Go and 7-Eleven have
partnered with SwapEV, etc. (swap
market 10%, plug in hybrid ; 90%

Low Medium High

Source: NRI Analysis, Secondary Research
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Major global OEMs have already established a presence in Indonesia, and the supply chain for the
ICE model is well established.

2W ICE Market Share [2023]
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Figure 5.3

Market Share of Motorcycles and Electric Motorcycles in indonesia

+ Honda and Yamaha have 94% share of the motorcycle market in Indonesia, and Gesits, a local

EV brand, has over 50% share of the electric motorcycle market.

(2) Government policies and roadmaps for 2W electrification in Indonesia have been
defined and published, and detailed action plans have been developed to achieve
electrification targets.

Table 5-2 Government Support Measures Aimed at Stimulating Demand for Indonesia's
Electric Motorcycle Industry

*  Well defined EV Policy and roadmap; Regular Policy interventions since enactment of Presidential

National EV Roadmap Regulation No. 55/2019

National Targets *  As per Indonesia's NDC", target of 1.8M and 13M e2W by 2025 and 2030 respectively

- *  BEVs are exempted from sales tax on luxury goods (PPNBM")
Demar,‘d Side *  Exemption on title transfer & ownership fee (BBNKB?), vehicle tax (PKB?) will start in 2025
Incentives

*  More fiscal incentives are required to bridge gap between EV and ICEV vehicles

*  Risk Weighted Assets for EV financing (Producing & buying) reduced from 75% to 50%

* Type Test Certification for E2W is 25 times cheaper than ICEV

*  7M rupiah (~$450) subsidy to manufacturers and retailers for every electric motorcycle sold and
each converted to electric; Covers 200,000 electric motorcycles and 50,000 conversion to electric ones

Supply Side Incentives

*  As per National Grand Energy Strategy Indonesia, ~2,500 new Charging Stations required per year to
meet target of 25,000 by 2030

*  ~1400 Public Electric Vehicle Battery Exchange Stations (SPBKLU®) built for 2-wheelers

* ~88% of the charging stations are located in Java and Bali, need for more distributed deployment of
charging stations

Charging Infrastructure
Support

*  End-of-life battery recycling measures and detailed roadmap for recycling ecosystem need to be

Recycling Enabler developed

1. Pajak penjualan atas barang mewah 2. Bea Balik Nama Kendaraan Bermotor 3. Pajak Kendaraan Bermotor 4. Stasiun Penukaran Baterai Kendaraan Listrik Umum

Source: IESR Indonesia, Secondary Research *Nationally Determined Contribution

Source: JICA Survey Team
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A comparison of government policies and support for the promotion of electric motorcycles in the

four countries are summarized in the following Table 5-3.

Table 5-3 A Four-Country Comparison of Government Regulations and Incentives
Surrounding Electric Motorcycles

INDIA

VIETNAM

THAILAND

INDONESIA

National EV Roadmap

Well defined EV policy and
Roadmap.

No EV roadmap defined.

Well defined EV policy and
Roadmap.

Well defined EV policy and
Roadmap.

National Targets

80% of e2W sales
penetration by 2030.

Defined EV penetrations
targets, with 100% green
transport network to be

achieved by 2050.

Defined target of 360,000
units by 2025 and 675,000
units (30% of production) by
2030.

In 2023, 22,000 motocycles
sold vs target 80,000

By 2030: e2Ws shall outpace
fossil units in newly sold units,
target of 12 mn e2W
(culumilative sales) in
Indonesia by 2030.

Demand Side
Incentives

Financial incentives, tax
incentives and preferential
access.

No incentives for e2W
Import tax exemption for
e4Ws.

Subsidy of 10,000* baht
(reduced from 18,000 baht
last year) for domestically
produced vehicles* only.
(year 2025, old models
already registed UNR 136
Thailand introduces safety
standards with 2-5 years
time lag)

(* already registered models
can use 180,000 unitl 2025)
(**Battery capacity of 3kwh,
retail price of 150,000 baht
or less)

Financial incentives(7million
Rupiah subsidies) , tax
incentives and preferential
access.

Supply Side Incentives

Financial incentives, tax
incentives, regulatory hurdle
reduction and capability
building.

No incentives for e2W
Import tax exemption for
e4Ws.

e2W corporate tax
exemption (3 years: BOl's
A4Status).

Low risk weightage of loans,
CIT holiday, Import duty
exemption.

Charging

Infrastructure Support

Incentives for charging
equipment procurement
and setting up of charging
stations, announced policy
for industry standardization.

No support announced for
development of charging
infra.

Chargers: e2W corporate
tax exemption (3~5 years)

Swap station: A3 status in
BOI (5 years) ; no one
invest for now.

Discount on electricity rates,
relaxed credit score evaluation,
standard for EV charging
infrastructure, Battery
swapping infrastructure,
Battery swapping standards
are under development as
voluntary standards

Recycling Eneber

Buyback and scrappage
incentives. Promotion for
circular economy through
EPR (extended producer's
responsibility).

No support announced for
li-ion battery recycling
ecosystem development.

For measures to recycle
used batteries, a
subcommittee on ELVs has
been formed under the
National Electric Vehicle
Policy Committee

(NEVC). No specific law
(setup a fine for not well
managed)

Battery recycling is currently
under consideration by
TESTA, TAI, ENTEC, and
other government agencies.

End-of-life battery recycling
measures; detailed roadmap
for recycling ecosystem need
to be developed.

Low

Medium

High

Source: NRI Analysis, Secondary Research
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(3) Indonesia's ability to supply key raw materials such as nickel and cobalt is critical
for the country to become a manufacturing hub for electric motorcycles, especially
in the ASEAN region.

e2W Key Components

Chassis and other parts

= Chassis Other
i’ Components
* Largest reserves of Nickel * Mostly imported Well estabiished ICE 2W
i i i * Well establishe:
in the world (~22% share). with locahzgd 'BMS « Government has announced '
currently existing at s vendors and suppliers
* 3 Jargest cobalt reserves LldLny ng plans of establishing battery :
p limited scale 3 ecosystem, can be easily
with ~7% global share especially in'Iabs recycling ecosystem sourced domestically
* 2 operating HPAL nickel and with some * Planned 20 kiloton LiB recycling
refineries with 5 more niche players plant (lab scale) by Q3 2025
planned
* EV motors and controllers are mostly imported, with
« Cells are currently imported » Many domestic and international some small scale manufacturers producing BLDC 5kW
SRAD work ki lebs E belog radedoutl - companies present in Indonesia for and PMSM 3 kW, 4 kW, 20kW and 40 kW (rated)
with 15 GWh of NMC cells to be pack assembly. * Various manufacturers have planned to setup local
produced by 2026 * High degree of localization manufacturing units in coming years basis lucrative tax
incentives and government support
Source: Secondary Research, USGS, IESR "HPAL: High Pressure Acid Leach (HPAL) nickel refinenes
Well Limited scale Planning
Established (Labs/Pilots) Phase

Figure 5.4 Ecosystem surrouding the electric motorcycle supply chain in Indonesia

Indonesia has an abundance of key raw materials needed for battery manufacturing and can leverage

the supply chain for electric motorcycle components.

A comparison of the supply chain situation in the four countries is summarized in the Table 5-4

below.
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Table 5-4 Four-country comparison of the supply chain surrouding electric two-
wheelers
INDIA VIETNAM THAILAND INDONESIA

Raw Material
Reserves

No significant reserves of
Nickel, lithium or cobalt.

Abundant reserves of
Nickel and Cobalt.

There are no significant
reserves of Nickel and
Cobalt.

On the otherhand, there
were recent reports of 15
million tons of lithium
reserves in the south, but
the government later
revised downward.

Largest reserves of Nickel,

Abundant copper and cobalt

reserves.

Raw Material Mining
and Processing

Very limited scale of Nickel
and cobalt mining and
processing. No lithium
processing currently.

No mining is being done
currently. Only one Nickel
project being undertaken.

No mining is being done
currently.

Established Nickel mining and
processing industry.

Cell Manufacturing

Though currently imported,
many companies are
setting local cell
manufacturing plants.

No cell manufacturing
currently. Few players
expected to start

production in 5 years.

Cells are produced at
Amita, a subsidiary of
Energy Absolute (EA), but
not for motorcycles.
(production capacity 1
GWh)

Currently imported; domestic
production expected by 2026.

Pack Manufacturing

Battery pack assembly
mostly done in-house.

Battery packs usually
imported, limited
companies doing pack
assembly in-house.

Battery packs usually
imported.

Brands such as Storm
manufacture packs in-
house.

Currenlty battery import
tariffs is high : imported
from China and India

Battery packs usually
imported, limited companies
doing pack assembly in-
house.

BMS

BMS developed in-house.
Many players offering
domestic solutions.

Mostly imported as part of
battery pack.

Mostly imported as part of
battery pack.

Mostly imported as part of
battery pack.

Recycling Enabler

Li-ion battery recycling at
limited scale, with GOI
imposing EPR.

Li-ion battery recycling
ecosystem needs to be
developed.

Li-ion battery recycling
ecosystem needs to be
developed.

Li-ion battery recycling
ecosystem needs to be
developed.

Electric Motor &

Various companies

Mostly imported, very few

Mostly imported, very few

Mostly imported, very few

Controllers manufacturing and domestic suppliers. domestic suppliers.; mainly domestic suppliers.
supplying locally. imported from China
Low Medium High

Source: NRI Analysis, Secondary Research
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(4) Battery swapping for the fleet segment could help promote the penetration rate of
electric motorcycles. Therefore, a fine balance of standardization and innovation
needs to be struck for swapping batteries, and incentives need to be provided for
swapping batteries on par with fixed battery models. Indonesia also needs to work
with global players in swapping to implement best practices from around the world.

Key Charging Infrastructure Players

ABB %  scpeider
PLN
%STRA Otoparts -
i ‘
ooz STARYO

* Charging Infrastructure is currently in nascent stages;
strategic deployment is required

(PLN), aims to install 31,000+ EV charging stations by 2030
« ~88% of stations are concentrated in Jakarta and Bali

Source: Secondary Research, NRI Analysis

Source: NRI-India
Figure 5.5

QOQofo ™ goek

@

GeSITS
&~ PERTAMINA G((@@

& SWAP

E2W brands working with ride hailing companies own most
of the swapping stations

Swap operates 1300+ swapping stations across Indonesia

Private Sector Players Related to Battery Swapping System

Charging infrastructure and battery swapping technology is still in its infancy and requires strategic

deployment of chargers and standardization of batteries.
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Key Challenges Battery Swapping as Solution

1. CosT TO THE CONSUMER e

* Product upfront costs ~1.5 times of the current ICE vehicles
* Waning away of demand side incentives leading to price escalation

* Stabilized battery prices further hindering the cost reduction of EVs

* Lack of financing options in-line with the ICE versions

Key TCO Assumptions:

* Time horizon: 5 years

* Daily Running: 80kms for
Commercial, 25 km for
Private

* Prices: /CE: § 1000, Li —ion
High speed: $ 1600, Swap
modeil: § 1000

Commercial use case  Personal use case

2. CUSTOMER ACCEPTANCE hd B ithium ion (High specd) [ ICE (Petrot) [ Swes

* Concerns around vehicle safety especially around recent fire events } * Reduced charging time- swapping in less than 2 minutes
* Concerns on vehicle behavior around Indian operating conditions * Dedicated focus on battery tech from the swap service
e.g. high temperature charging providers ensure better R&D and hence safety
* Loss of productive time (fleet) even with fast charging options = Higher life of batteries due to better charging discharging
thereby addressing some of the RM issues as well

3. CHARGING INFRASTRUCTURE 6@ ...........................................................

= Portability of swap station enables reconfiguring the spatial
* Unavailability of charging especially at home and during brown outs } locations based on utilisation results
* Low utilisation/high investments impact the business case viability *  30% utilisation/40-45 two wheelers served will ensure the
viability at a station level- partnerships with fleet operators

Source: Secondary Research, NRI Analysis

Source: JICA-Survey team & NRI-India
Figure 5.6  Issues Surrounding Battery Swapping System for Electric Motorcycles

Applying the experiences in India and Vietnam to Indonesia, it can be inferred from the above table
that the following factors are important for the diffusion of electric motorcycles with interchangeable
batteries: 1) affordability for users, ii) awareness-raising activities regarding safety, and iii)

development of charging stations.

A comparison of the state of electric motorcycle charging infrastructure in the four countries and a
comparison of the state of battery swapping infrastructure in the four countries are organized in the
Table 5-5 and Table 5-6 each, below.
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Table 5-5 Comparison of the four countries regarding the development of battery charging
facilities

INDIA

VIETNAM

THAILAND

INDONESIA

Targets

One public charger within
3km x 3km grid in cities
and one charging station
every 25km and one fast
charging station on every
100km on highways.

No clear goal.

Some private companies
have announced individual
targets.

The Ministry of Industry's
Bureau of Economy, Trade
and Industry targets 8,000
charging stations for
motorcycles and 1,450 for
motorcycle cabs by 2030.

No clear goal.
PLN needs 31,000 charging
stations by 2030.

Installation Base

More than 6,800 public
charging stations for more
than 1.5 million e2Ws sold
in the last 7 years.

Over 1,500 public e2W
charging stations for Tmn+
e2W sold in last 4 years.

As of September 2023,
approximately 300 public
charging stations have
been installed. HSEM and
Niu(Winonnie around 200 )
Honda 40

Over 400 charging stations on
more than 89,000 e2W units
sold in the past 5 years.

Policy and Standards

Well defined standards for
chargers and charging
station setup.

Adherence to charging
sockets is not mandatory
with OEMs using their
proprietary chargers such
as Ather, Ola Electric, etc.

No particular standards
defined for setting up
charging stations.
Companies are relying on
global standards for
guidance.

Specific criteria for the
installation of charging
stations are not defined.
The electrical connections
of the stations are required
to comply with the IEC
standards set forth by the
Electric Power Authority.

Ministry of Energy and
Mineral Resources Regulation
No.13/2020 establishes
detailed requirements for
changing stations.

Charging Business

Large number of players

Limited number of players

Charging stations are

Only a limited number of

viability offering charging station such as VinFast, Eboost mainly supplied for four- companies provide station
facilities such as Ather Grid, and Dat Bike providing wheelers, with limited facilities, and in Indonesia, the
Ola Electric, Etc. charging station facilities. availability for two- state-owned power company
wheelers. PLN has taken the lead in
charging infrastructure
development.
Grid Impact 99% of urban and 95% of Vietnam already has Officials from the electric Limited Impact.
rural households have challenges in meeting the utilities (PEA and MEA) 4% impact on grid with
electricity access. electricity demand. believe that the demand expected e2W penetration by
India is self-sufficient in EV charging infra is for charging batteries for 2030.
electricity production. Low expected to further electric two-wheelers has a
impact of e2W's. aggravate the challenges. low impact on the overall
grid.
PEA; Provincial Energy
Authority
MEA: Meropolitan Energy
Authority
TSTA ; Thailand Energy
Storage Technology
Association (TESTA)
Low Medium High

Source : JICA Survey Team
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Table 5-6 Comparison of the four countries regarding the development of battery swapping
stations

INDIA

VIETNAM

THAILAND

INDONESIA

Growth of Swap
Stations

High growth seen in battery
swap stations being set up
by key players:

Sun Mobility — 240+ swap
stations

Battery Smart — 690+ swap
stations

Yulu (Yuma Energy) — 85+
swap stations

Very limited growth, with
Selex setting up 50+ swap
stations and pilot project by
MO batteries.

Vinfast discontinued swap
station services in favor of
rental services.

Swap stations are offered
by WinnonieHonda, Hsem,
Swap&Go, Etran, and
others.

The pace of growth in the
number of stations is still
slow due to the lack of
significant growth in
demand for EV bikes.
Winnonie, which has the
most, has 103 stations, and
the scale of the swap station
business in Thailand is still
small.

Moderate growth, with over
1.401 swap stations setup by
June 2023 State power
company PLN is taking the
lead by setting up SBPKLU
swapping stations.

Interoperability
Standards

BIS announced draft battery
swapping standards for 4W
EVs, with e2W consideration
at later stages.

Ministry of Science and
technology annouced
battery standards for
swappable battery
iinteroperability standards

Currently, companies are
using customized batteries.
ENTEC, under the National
Science and Technology
Development Agency
(NSDTA) of Thailand, is
taking the lead in
conducting an R&D project
with EV motorcycle
manufacturers and others to
standardize swap battery
packs, and plans to form the
Swap Battery Consortium
this year to establish
standards.

Currently 9 standardization
(SNI) on battery infrastructure
of swappping/ charging
infrastructures are under
developmen, and mostly cater
to models made by China

Swapping business
viability

Large number of players
offering battery swapping
services such as Battery
Smart, Sun Mobility, Yulu,
Bounce Infinity, etc.

In initial stages of
development, with very few
players such as Selex and
MO batteries in battery
swapping space.

Thai motorcycle users
traditionally demand high
acceleration and power, and
EV bikes are still not very
popular. The price of EV is
alomost double of ICE.
Therefore, EV bikes remain
mainly rental for fleet riders,
and there is a need to
improve the merchantability
of the bikes and standardize
swap batteries.

Difficult to sell to buyers
who buy as asset as EV
bikes value drops faster
than ICE: 40% down in 1

Battery swapping has picked
up with increasing number of
players such as Gogoro, Volta,
Swap Energy, etc. offering
battery swapping services.

Battery standards Battery standards defined Battery standards for The UNR 136 (safety) Battery standards are not
by Bureau of Indian swappable batteries are standard is already defined: volunatry stadards
Standards (BIS) on safety defined.under 1057/QD- mandatory.for subsidized :SNI 8928 for swappable
and performance in 2022 BKHCN on 27th May, 2024 EV bikes battery revised in 2023
Low Medium High
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5.2 Case study in India, Vietham, and Thailand

The case studies for the above three countries are summarized below.
India (1)
1 4

India : 2W Market sales
The economic slowdown followed by Covid-19 had a negative impact on the two
wheeler market and it has not been able to regain the 2018 volumes

Domestic sales trent

0
I N D I A 2017 2018 2019 2020 2021 2022

Plummeting market made
worse by Covid.

+ National sales tax was introduced

+  rising unemployment .
@ + Indian economy was in one of its worst ever deceleration phases even g""‘va";om":”"o{"a’ﬁi‘g’é"“
before the Covid-19 pandemic 3 g b
S . Increased demand for hyperlocal
Al the above changes resulted in low consumer sentiment since majority of ; p
e s resy S delivery services after Covid19
ndian 2W consumer is price sensitive.
offered some relief
Source: SIAM, “prices are Copght © Nomwa o a Aignsreserea. NRE 4
Conpight ) Nomurs Reseaschbuttote 1 Alrghes eserved. NRE 1
India 2W Market : Current Status, Future Scope India 2W Market Sales
India’s macroeconomic factors and mobility needs are important drivers of a Supply and demand side were impacted by Covid19 which exacerbated the
robust 2 wheeler market already plummeting sales in 2020

More than half of the India’s 2W penetration -49.7%% |
population walks

(more than 500m) for

their weekly needs fvery | outof 2

and prefer parsonal
bikes over public

Walking
Personal motorbike
Public transport Househalds owns a bike

Personal car

transport.
Rising
70% of urban commute . (B o calin e e
trips are below 10 kms Increasing increased to USD
in India. Demand 2,600in 2023
Lower and Middle for 2Ws, from USD 2.200 in
income group usually driving ] 2021
prefer 2W for growth in n
commuting within the 2W market En_ﬂ :{::::‘:um
distance of 10 kms share to GDP at
~60%

bn @1ot015kn Ml 201050k
B s 1010k 75 1020 km (B Above 50km
Sourcy CEW rogort, IMF

Source: Macrotrends IndanEpress Conpripe (€] hmuen beseacs e i A rgrmmsene. NI 5

st NR1 2

3 6

India’s position in the global 2W market India: Impact of Covid 19 - Demand side factors
India is the 2" largest two wheeler market in the world largely dominated by Government Imposed lockdown, Consistent fuel hike, Rising unemployment and
high speed motorcycles uncertainty impacted the demand for the sales of 2Ws
Unemployment trend
Global sales trend a0%
60
s
g o g 5% 5% 53%
% % £
H 0 ¥
i 3
i o *
g 20 z
%0 0 £ M Motorcycles
0 0 I scooters 2017 2018 2019 2020 2021 217 2018 2019 2020 2021
208 2:m9 B mopeds
= Unemployment rate rose drastically | | Retail ful price is rising over years | | Sudden lockdawns were announced
Top selling 2Ws with specifications
s - Duetocovd deruptions, businesses | |+ 2w s price +  Goverment of India impased lockdown
4 - o] -~ . suffered a hit. Many small scale sensitive in India, with middle and from March 2020
businesses were shut down and lower class population being the 2 i nin g
peaple were fired due 1o ack of majority buyers, 3l """,’[‘;"’::r:‘[’::‘f:’(‘m sote, o
work N A ki o
= Unemplayment resulted in lack of country. ional price reduced the.
— funds o buy vehicle: rise n fuel cost = LA
Hero Spendor Hero HF Deluxe Bajaj reduced cverall hampering the decision o buy 2Ws. )
Engine: 97.2 cc Engine: §7.2 cc Engine : 150cc
Power.5.9 kW Power: 5.9 kW Power: 103 kW -
Price = USDBYS Price ~ USD 86D Price USD 943 Price  USD 775 Price: USD 1450 Souron; Macatsmnds, Indanteprons et b R4 B rmarad &
Souree: SIAM, Company Websites ~prices, are wx-showrsom prees [ e ————v pep—— (| R
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India (2)
7

Indi

Labour shortage, supply chain disruption and factories running on low capacity
due to lockdown restrictions affected the supply of 2Ws

10

Indian 2W market = Collaboration

Traditional ICE 2W OEMs have started investing in EV based start ups to establish
their foothold in E2W market space.

NON EXHAUSTIVE

mpact of Covid 19 = Supply side factors

Country faced labor shortage

Uncertainty of duration of =
lockdawn, and cash crunch due
to initial complete lockdown
impacted labor .
« Migrant workers went back
home for unannounced
duration. Resulted in Labor
shortage due to unorganized,
displaced workforce

Source: Eeanons: Times

India

2W Market Production

Supply chain was disrupted

Logistics sector got affected the
mast causing disruptions in
supply chain

Global as well as local supply
chain had an adverse impact
due to state wide lackdawns
Mig. companies operating on
JIT principles were adversely
impacted by disruptions

Factories shut down

-

(X

Sudden lockdowns were announced

« Initial phase of lockdown saw a
complete shutdown of
Factories.

During next phase , all

corporations were running at

low capacity.

« This hampered the production
majorly

Coppe (€1 tames Rusaaren batncte 8 1l e reseesa N

India is also a leading producer of two wheelers with 4 key players dominating
more than 85% production share

Domestic product

trend

I Hero MotoCors

T

Hero Motocorp -> Ather Energy

Manufacturer of electric scooters
Founded: in 2013, Bengaluru (India)
Profile: The company designs and develops.
electric scaoters that include BLOC mators

TVS -> Ultraviolette

Manufacturer of electric motorcycles
Founded in 2016, Bengaluru (India)
Profile; 7he company design prototypes and’
manufacture electric motorcydes with max
travelrange and speed interactive
dashboard

ki’

Ather Energy st charging, Li-k

9
Investor- Hero MotoCorp
USD 51 million (34.58% Stake)

11

India: 2W Market Exports

] optimum
charging, etc

Investor. TVS moters Sl
USD 4.08 million (~33.95% stake) T WS

Yulu

bicycles

Founded: in 2017, Bengaluru (India)
Profile: Yulu provides users with a platform to
ride Ebike by scanning the QR code and end the
rental period by parking it in designated zones
Itaiso offers long-term rental services

’ App-based rental platform for electric

yuLu

.
Investor. Bajaj Auto
USD 8 miflion (~20% stake) A LA

[P ———epmeary | | LT

India’s 2 wheeler exports market stands strong even during geopolitical

uncertainties.

o Auta (] Hords

4 B2 e
— 210 05 JE— 5>, VS Metor. [ inelia Yarmat
20 184 g7p 198 5 444 otor
15 | t 328 356 328 o=
3 28
10
5 2
| 1
07 2018 2009 2000 2001 202 o
2 wheeler production rend inIndia W ovners £ L4 e ol gy any 2022 200 =210

»
K =
Hero 5=

ek
C— 7S

(i million units)

FY 2019-20 FY 2020-21

Top markets for exports of 2 wheelers

Exports dedlining (2021-22)

OO Inda  ICE 2w CO0Japan  ICE ZW COO/India  ICE andE2w  COCiindia  ICE and E2W r Ingiacurrently Infiation spiraking past 20% in Nigeria
. exports 2W 10 140
Established: 1384 Established - 1986 Established : 1978 Established: 1945 A Darnonetization of the nair
Market Share 34.5% Market Share- 24.8% Markat Share: 15.1% Market Share - 117% Columbla  Nigeria  Philippines  Nepal Mexico ~z§¢|m:«[:l‘;:; Mepal's 10-manth ban on imparts
Production capacity: 7.6 million amillion i L ity: 7. F ool
b Nigeria o Ethiopiais in the middle of a droughtand a
units units ol Ll jaean brutal eiil conflic, battling infl over

Phippnes( %) 30% and facing foreign exchange shertages

Bangladesh Uganda  Snlanka  Guatemala South Africa
Source: Statista, £T Auta, Company Websites s s— L ]
Souree: Statista Nerdstry of Commere, €1 Tl L prp—— . © { I 1}
NON EXHAUSTIVE
Indian 2W market - Collabrations — India: EV 2W Sales & Penetration
Japanese companies have played major role in bringing in motorcycle Domestic sales of EV 2W grew at a CAGR of 84% from 2016 to 2022 to post a
technology in India through technical alliances total of 846,976 in FY22; Penetration has increased from <1% to ~5% now
Al ol Domestic Sales of Electric 2-Wheelers (in 1000 Units)
» W) ~
Vage 1)) 1554 S TR E
Hero HOREA SUZUKI  madnds Kawasaki Sales of E2W in India is growing at
- 1984- 2010 - 18842001 - 19632016 R 4 CAGR of 84%
» Honda had 26% stake in HeroHonda | | + Suzuki had 25.97% stake in TVS = Technical assistance agreement &
H
Created 3 Joint 900 Cal K ji i Over last 2 years (FY21-FY22),
technical Assistance technical Assistance Shemioh Tachric fostsdance 2 E2W segment saw 158% increase
+ Hermgot the technology accessta || + TVS gained the advanced technology :?;;“:d;""" My manufacture 5 in sales number
entermatarcycle market access ta enter motorcycle market Agreement modified to indude Soles g 846,576 units sold in FY22
+ Honda could establish s presencein ||+ Suzuki got antry into Indian 2w and aftar cales service from 2009, =
india by leveraging Hero's n degth market through oja s Probiki 2
knowledge of Inclan Markets for Kawasalibikd 5 Share of £V among total 2W sales
- inIndia
D HeroHonda || = M i forth below Significant growth at 5.3% in
aunched various 2w modelsfrom 1864- || partnership: productsinthe Indian 2W market )
2010 such as CO10D, Sleek, CBZ series, Fiero, Max 100, Shogun, Shaolin. + KB 100, KB 125, Caliber, Pulsar, Growth ower last year: 120%
Passion, Karizma series, Splendor Samurai, Max 100 and Victor Champion, Aspire, Baxer, Avenger, year:
series, Glamor, Achiever Discover FY2006 FY2017 FY2018 FY 2019 FY 2020 Y 2021 FY 2022
Wy ew
Source, Company Websihes Susines-Starsant Gy €1 tamrs e e (0 v st NRL 9 I % share of £Vs in total 2-wheeler sales
Cop () Momus Resewen hitnen, it Allignts esened. NRD 12

Soures: EvRsporter, WR India
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India (3)
13

EV Ecosystem Study

NRI has looked into five key aspects critical for the development of electric
vehicle ecosystem in India

H

Market size & structure, Customer behaviour Energy & charging
vehicie segment, major change,shift in Infrastructure and players
OEMsin 2 Wheelers custemer preference understanding

ulatory norms, Understanding
gnmamﬂ:?:nm vos Manutacturing and
and policies tc. Supply <hain

Coppnghe € tarmars Resewen ertms 0 annge e, NG 13

14

EV Ecosystem Study

NRI has looked into five key aspects critical for the development of electric
vehicle ecosystem in India

Market size & structure,
vehicle segment, major
OEMsin 2 Wheelers.

2 0asS

Comepe(c) wamen Resamostan o Mg mess. INRD 14

15

EV 2W Ecosystem in India: Timeline

The EV 2W ecosystem is at early stage, however the launches have picked up
since 2018 with traditional OEMs also entering into this market

by o)
L]

G0 GieenBOV flauexd) ¢-Libe, 2014} Bl E:bijet lor woenar) VS iube
Hezo Eleciric [ 2w urch in 2007 :"l'.l"-:_wxﬂm ':";M Gla Electric
Tork Motorcycies  Racs ae Bikes i ot sha Motving -y s mia el v
Tork Moraryces - Bhas ML e, MotVing Ga-coy v
2W O ot faGcsoters fo debvary) Uttraviolette (E-2W e 201) eumu.«m,
Arvpert Bacite Emue Wveled in 2010 € Molara
* u.wcm tak BGauss
Til 2015, 2 soace was dominated by lead acid batery models and covered 9% of market
fter FAME Il where {e.g. Ather Energy, Ola Electric, Okinawa, Pure £V,
B S S e e AT ey o e e DA
OLAELECTRIC |7 PURE] TVS
ATHER
[ 0 fecric Ol Elactrics Ind' lockictworwhesierindusy lesder Witk
D Oh oty | SO 12 sl 0 40 s
b tictrc Okinawa 1135 3n et enaive preserce in South Inela - Kamataka,
Market o Tami o A s
Share Hero lectric hos boan amons he eorliest comparias o baton
v e potertia of (VW

ool il
S PEME I Potal VAHANDASHIOHRD i Tragionsl OEVA srering £V Space IO era e i o st IR 15

16

—
—

India e2W: Impact of Covid-19

Electric Two Wheeler sales in India saw a sharp decline in April 2021-June 2021

due to second wave of COVID 19 but sales have recovered after June 2021

Increase in FAME Il
subsidy for E2Ws

COVID19 Second Wave in

Thereis a strong correlation AT

tween government subsidies and
anuptick in sales in e2w. Thisis / -
largely due to added media -
coverage

200000

150000

g
g
g

Electric 2W Sales

50000

Q42020

Q12021 Q22021 Q32021 Q42021 Q12022 Q22022 Q32022 Q42022

I CY Electric 2W sales

.

= Ola Electric has emerged s the leading player in Electric Two Wheeler segment in terms of sales n India followed by Okinawa on the second spot

= Sales of Electric Two Wheelers saw a sharp decline i last months of Q1 and in Q2 of 2021 due to large second wave of COVID 19

= Sales were recovered after June 2021, primarily due to two reasons: Better COVID situation i the country and the revision of FAME Il subsidy from
INR 10,000/kWh to INR 15,000/kWh

Note: Sales figures represent only high-range E2W (Top speed > 25 kmph) registered across 1,313 RTOs in 33 states/ UTs.

Source: VAHAN Conyight (€) Namura Research sttt 1 Allighs reserved. NRE 16

17

India e2W Market: Key Product Specifications (1/2)

Ola S1 Pro and Simple One has the best performance features such as top speed, peak
power, range per km, etc. but comes at the price of INR 139K and 140K respectively

L e awn f oanawa | oa Jpureey f oo | s

gﬂﬁ{ﬁe—%}baa

1P Pluto7G  SimpleOne  IQube
e ) 70
2 I
ool - |
Range per charge 16 w7

ke

et
rune Cosrance P o
‘;;;‘;*’::5’ 18 18

Castof Vehicle
txtcco BiR) “ 13

Source: Secondy Resach

Lo Lo ERSRCRSn—rr ey | B

18

India e2W Market: Key Product Specifications (2/2)

Ola §1 Pro is the only electric scooter with Hill Assist feature and Pure EV offers the least
number of additional features such as GPS, Geo Fencing, Reverse Mode, etc.

[ amic | oaw [ ounawa | on | pueey Jswuows ] ns |

gdﬂf&-ﬂ.

Chetak EV iPraise+

SiPro Simple One iQube
- O e e N S
o= BEEE « o« DEENEEEEEE -

B Yes Yes Yes Yes “ ves. Yes

Yes Yes Yes Yes

NN -
ve ve e v [

regsin PR N K I
0 minzy ;01 F33 &

Fast Charging (km

Yes 236Km
i ming) in 65 mins)
| Bartery iife 3 years/ 30
| Replacement 40,000 Km Ayen 50,000 Km

Source Secondury Researdh Coprge (€ wermer escomenncimen s trgrrmeacms NRL 18
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India (4)
19

EV Ecasystem Study
NRI has looked into five key aspects critical for the development of electric
vehicle ecosystem in India

Cope 01 truen wesews vesete iva 20 v reares. RN 19

20

India e2W Market: Government Policies and Regu‘allnﬂs
The Government of India is pushing for electricity-driven transport to achieve
the GHG emission reduction and sustainability targets

Overview of India's Sustainable goals

15% of €O,

60% of GHG emissions.
« TheGavernment of India announced its vision to have a sales penetration of electric vehicles of 30% for private cars, 70% for
elers and 3 wheelers.

26: Net Zero Emission Tas
|

+ India announced a target toachieve
net zero by 2070 during the COPZ6
Summit in 2021.

+ By 2030, India also aims to maat halfof
India’s power capacity with non-fossi
fuels

.

and B0% for electric

Nationally Determined Contribution (NDC)

In Aug 2022, India submitted its updated NDC
to the United Nations Framews k Conventian on
Climate Change (UNFCCC) with the goal of
foducing GHG ermissions

by 54% by 2030 compared to 2005 levels

.

T achieve these goals,
« The National Electric Mobility Mission Plan (NEMMP)

« The Faster Adoption of (Hybrid and) Electric vehicles (FAME | and Il)
* Phased Manufacturing Program (PMP)

- Production Linked Incentive Scheme (PLI)

flndia h d EV ecosystem:

23

22

o
==
Electric Mobility: Road to Transformation
India’s electrification story picked up after the launch of NEMMP in 2012, post
which many favorable policies like FAME (I, Il) and PLI have been launched
2020 2021
207 Sale of lectric FAME It
T Anyag Roadman Transfommative 3 & 2w without a Fuiggase of TAME I
2005 Wobslty Solutions For il pre-fitted battery eente o W
Farst Automative Mission Far Hlan 2016-26 lounched pemitted by MoRTH
2006-2016 aurched with huge
push towardsmaking India 2012 ®

he global hub or s
e Global b tor ' atoral Gecrc wosiy
ot

2023

FAME N
Amendment of FAME I
112024 Reduced
Incertives for EV 2W

1994

Maini in Sangalore

2019

FAME H
laumched inApeil  Revised incontives
Adoptian and for v e
af (ryorid &)

Electre Veticles (FAME)

Automotive Mission
Plan 2016-26 launched

Amendment

L]
2010

MNRE ircerive
scheme for EV

Seurce: Secondary Resesrcn, MIT| AWOG [

FAME Policy Overview
FAME Il outlines subsidy worth ¥ 15,000/kWh for 2W and ¥ 10,000/kWh for 3w,
4W vehicles with “"Advanced Batteries” to increase EV adoption in the country

FAME Timeline
Mar 2015 Mar 2017 September 2017 September 2018 March 2019 June 2023
Launchof FAME 1 17 0 berefito  FAMEZLanched (@ FAME?
Aemercimért

scheme with timeline. 3nd remana] of miks
aricls

an rangecriteria for  conventional battery vehicle removed  effective 0472019
1l Mar 2017 hybri FHEV

FAME I (2019-2024)

FAME | (2015-2018)

Type of Damand incantives 8, Tachnology Dew /Plattorm  @——# Demand Incenthves for Vehidla and Charging infra
Incentive
Vehicles g Buses. 3W, SW [publc ranspont of those registered for commecial
covered purpesesi, 2 personal and commercal use)
Technalogies Powertrsin: Slrong HEV, PHEY, BEV
cavered o % Battery used: Advarcee bateries W Lithuan. Nickle Metal Hychide
Maral i e
Owane S battery capacy o D
Incentive W = 2 15,000 1 Kowh (max. uplo 40% o vehichel
s 3 = 210,000,/ Kieh (max. ot 20% o cost of vehicte)

Chorging Infre - Usto 100% funding depending en prosect
Other incentrves for IW, W, Buses, etc.

Starting June 19 2023, the subsidy an limited 10 15% of of the ex-
Furthenmare. iy prices The change was the result of

Source: Secondary Research [ ————prpe— | -]

21

EV Regulatory Framework
India’s EV regulatory framework has worked on improving the 3Cs i.e. Customer
acceptance (Demand), Cost (Supply) and Charging (Infrastructure)

g staiors: 208

Forattuctirn quddions 2002
- Batery smapping palep = in drat stage; 2023

1. Customeracce
DEMAND SIDE POLICEE:

+ Ntonal Hecinc Mobilty Mission 2020
Taurched or devlopmant of b 1V

2. CosT- suppiy sIoE POLICIES
TAVE reerives 1

epaniorey

ensing Prog

P raem o am oo am o
MosTH sty of S Torsgont afHitomsys

Maonatary incentives e Raseaits psnae st o gt et NRD 21

—

e s el thd et i k5 i 5 bt ) B con e s ot e o ot
o ———r———— .| R

Source: Govesrenent of bl Moficaton, NE) Analiss

24

EV Localization Plan in India
FAME Il incentive scheme (incentive for EV using localized parts) and PMP are
the policy intervention focused on local manufacturing in India

@ FAME Il Incentive led by DHI (now *MHI) © Phased Manufacturing Program (PMP) led by MHI

* Increased * Discourage
custom duty for

Defined 0% import
duty of Critical
components wch a5

CBU/SKDICKD.

+ Increase the Duty
an Critieal Parts

‘Component Localization Plan. No
CBUY

| +3 Year Warranty on Electric Vehicles l T Batviy ok + Included al from Apeil 2021
3 :':':; (.TE'J" « Na clarity on
+ Vehicle Mests Provisians in CMVR. Only for Public Transp. 1 o i child Pa
& Shared Mobility (Except 2W) with “Advanced Battery” Contractar Brake lecalization

+ Child part impoet

eritical parts were Shid pedn
+ Obtain FAME Il Eligibilty certification from Testing Agency identified pstisenndd o diicsinaried
< Noimport duty || 20ed on the DHI
+ Display sticker that vehicle has been purchased under on Critical parts proposal
FAME I ol Apeil 2021

Higher custom duly on import of Critical component

FAME il Incentives only for vehicles with locally
tor EV from Aprif 2021

assembled components

Compige (€] dmmen e busisce. ok Allges rearvet. NRD 24

o NIf ARYOG, M Minsiryof
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India (5)
25

PUI Policy Overview
Government of India intends to incentivize potential investors to set up Giga-
scale ACC manufacturing facilities with maximum value addition & quality output

=

Tre— i | Objective:

- Setting up of a cumulative ACC manufacturing capacity of
50 GWh for ACCs.
Setting up an additional cumulative capacity of 5 GWh for
Niche ACC Technologies

Fund allacation
The total incentive pay out over the period of § years of the
Scheme will be INR 18,100 crore

aRT
The Gazette of India

]

=
a7

[
— Subidy  Esblshment 2700 3800 4500 4300 2800 18100
[ (Nach ol

o Manulacturing

AT e bt facibiea

bt

Incentive is contingent on:

. I 1
oI v 5 o - The beneficiary has to achieve a domestic value addition of
atlast 25% and make the mandatory investment (INR 225
ot e v & Fe
ML;;I"“ crore/GWh) within 2 years (at the mother unit level)
+ Must increase the domestic value addition to 60% within 5
e JoarE

Source: Goverarerd of baka Ml en e 11 Mg s NRE 25

26

State Gove. Support
More than 10 states have announced EV policies which provide incentives and
benefits above those offered by Central government through FAME Il policy

India States and Union Territeries (UT) offering EV Subsidies

State/UT Policy/Incentives
+ Subsidy of 5% on E2W with an upper cap of INR 10K for
Syrs.

© 100% exemption on road tax and registration fee

* Target: 100% e-mobilty by 2030 for al two wheelers
imioived in_e-commerce & delivery

© 900% exemption of taxes for all EVs

Belhi « Target 25% EVs penetration by 2024
Uhroourcedin |+ Exemption from road tax and registration fees of vehicles
o + Purchase incentive of INA S X per kWh of batery
arids + Targer 1 Milion Vs on road by 2022
Uoveucedin  + 25% exempiion on oad tax of EZW Veicies for nial §
013, -
Toanil Nadu . 1007 exemption on road tax & registration fees till 2022
Yrrsunceain for il £V
Telngana . 1005 axempton fram rod B regstation et for

£V Pobeies Announces afer 2121 m Sioet 200 K buywsd 5 B [n the st

I s roscies ounce Madhyn 19 MV for st § yrs. on fist 15 K E2Ws & S K E3Ws

EV Polied i Drsti P radesh sk

Arvoucedin  + 100% exemplion from registation fees. o First 225 K

E2W 8 7.5 K W Viehicles o1 all EZW & E3W Veehicles

Source: Deparmsnt of Heowy brdusties (0510 i s esers. NRE 26

Comprguc) pnan tmssarl
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State policies

Most states have a policy framework for electrification with varying focus on EV
adoption, Charging infra, Industrial promotion, Recycling and EV fund

NON EXHAUSTIVE STATE LIST

Policy | EV
Status | Target

EV Adoption | Charging Infrastructure |  Industrial
Incentives Incentives Promotion

Review &
Monitoring

Recycling | EV Fund

Andhra Pradesh _Final 4] 7] [] “ [
Assam Final ) ) ) 4 53] v
Bihar Draft 7] 7] & o]
Chandigarh Final ] 7] [] o] o]
Delhi Final 4] [7] [] ] ] o]
Goa Final ] ] “ ] ) 9
Gujarat Final [E] 2] = = o]
Haryana Final 2] [ 2] v ]
Karnataka Final ] [] = o]
Kerala Final | “ = 3] = “
MadhyaPradesh  Final [ ] = “ ] o]
Maharashtra Final ) ) ) i3] [ L]
Meghalaya Final ) ) 3] 3] |} [
Odisha Draft [ & o ] ) ) =
Punjab Draft [ [] o]
Rajasthan Final ] o = = = = =
Tamil Nadu Final ] ] ) =
Telangana Final 2] 2] v =
Uttar Pradesh Final ] = “

Uttarakhand Final [£3] & = ] = = =
West Bengal Final 4] =] ] B o]
[7] Cleardirections * Low Definition  [3] No Policy Coppright ©) Nomwa Resarchlnstitte td Allights reserved. NRI 27
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India €2W market: Technical Standards

Indian government has been proactively announcing standards and regulations
pertaining to electric vehicles for their safe deployment on Indian roads

Overview of Key e2W standards in

REPRES|

TATIVE SAMPLE

IS Automotive Indian Suandards BIS Burenu of indian Standards

Elecuic Power i o and Functional ifcRe
and EV battcry Testing Standard UNECERT00
Specific Reauirermentsfor L Category Ereciic Powss Train Vehicies UNECER136
ehic rA
Electric Powes Train Vi UNECERT0T
Elictric Aower Train Vehicles - Method of Measuring the Range UNECERTO
Electric P UNECERSS.
Electric MR Train Vehicles A
o N/A
Electric Vebiclo Batery Swap Systom —Part 4 Light Eleetie Vehicles — Seetion 1 uidelins Are Pack
2022 pimensions " - b

+ Represent reguations related 10 e2W Baltery sefely and usage

On 27" Sep 2022, Minist ol

ba implementedin two phases:

*+ Phase 1 with enforcement date 1** December 2022; The BMS is required 10 be nun by a microprocessar, making it smarter and faster, the cells
used in 2 battery pack st be thoraughy tested 1o meat the IS 16893 cel testing reauirement, nclusian of external safety hse, stc

« Phase 2 with enforcement date 31+ March 2023: Irnroduces even higher safety stamdards, Tollowing the IPS7 ingress protection standard, All
Battery packs must have at laast four temperature sensors to constandly monitar temperature variations, and an audie-+isual alarm, etc.

"y the latest of stanclards

3ta AlS 156 and Revision 2 to AIS 038 ta

with respective

Siurce: Secondary Reseanch wabisnes ALS, B P Y e — | R
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EV Ecosystem Study
NRI has looked into five key aspects critical for the development of electric
vehicle ecosystem in India

Market size & structure,
vohicle segment, major
OEMsin 2 Wheelers

Oy

Cropigt €] Nerrors Resaarch tiaee (1 M8 ighs vseved. NRI - 29
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WHY ELECTRIC 2W: Motivation for Electric for private segment
Preference for electric vehicle is driven by the combination of environment-
friendly & social imagery along with lower TCO* & Tech features

Mativation to chaase an Electric Scooter

@ Environment-friendly & Social Standing @ Significantly Lower ‘Total Cost of

Ownership’ + Tech Features

el st & mamenance of (C6

; Wpou ihave 10 e 100,
5 £V bt i
it e o o A1

et are ooy et POl
Going tomarch derier ervrorenent 1

o e
ey Chevak £ O | ey e
prebea A
o o 13 e
Fhectic vehicles sk v hirk of v tibtive, whch i besng done by - Eluto 76
1 gorenment T8 5y B0 mppiaing etV Nt Gvrer
R fing in Society i tentesoomy Fraues

e oo B th.an Acti anct Baia] Chetak £V, The bestpae of Chetok
8 AT S A 1 s U A B O
- By Oneeai £V Owner

iy e, W bty ot eyl i e ek w2
b e i < Abi Dve

“TC0: Total Cost of Ownershig  Sample Size (n) = 535 Qualitative survey N=15 Conpright (€1 Nermues Reseaeh vsttte i Airghts miened. INRD 30
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Electric Scooter: Usage Factors India e2W: Key players entering EV Logistics segment
Majority of customers ride a daily distance of less than 50 km and within city Last mile logistics services market is fast growing in India due to entry of
limits; frequency of riding outside city limits is once in a week or less multiple start-ups and technology companies and growing investor interest

Overview of key initiatives
Frequency of Ric Outside City Limits Daily Riding Distance

= Daly

8 Multiple timos 2 weos

wOnce in 2 week

® Ore in a fortnight

Lol ik oAb bl hiel Isllm e 1 th o
100% EV fleet, 200 £-3W and 500+ E-2w- suppamng :rv.-globa Vionol achiaving | vehidesin inthe nex! three years
for Swigay, Bi it delivers

= Qrce In 6 manths

Tonrir par e

s oferyAever Partnered with: HeroElecricand Li#ons || ecant enryfor Amazon vith Horo Presentin Gelhi-NCR and Bengalury
Elektrk Solutions @W) Elociric and bikes 1 in the fleet)
i - High cost of 2W and i e
Dotia Prasentin 3 major Delhi financing was issue and with price layers like Swi Zomato, tra, Delhiver
A o 4 ry
Bangalare, Mumba, Chennal Pune,otc) golng dom and bower EMIE pight :nﬁhirmEiiy?gr‘ My
Plans to expand to 600 cities and tavns, Pt oW it paneadion

Aifs to expand in 5€ Asia Partnership with Hero Electric to deploy

Pilots needs ta dane and assessment | 15,000 eljectric scooters for Zypp Electric’s feet

gl it of banefits undergoing in the next three years.
Saurce: Secondary Rassarch NAl Analyis. SAMDIe 5128 (n] = 535 Quial 1ative purveys N=15 PR ————————— | 1] Source: Secondary Resaarch, Company Wabshas EMI. equated monthly matalment .. SR 7Y
_— —
Key Buying Factors (KBF) & Feature Hierarchy TCO analysis for E2W- cargo use
While range, power and top speed remain major criteria for buying, the Some 3PL companies in India have started owning 2 wheeler fleets for intra city
customers have started looking for more tech features in the product courier & delivery purposes
- Performance
1 Digial Cluster 1 Tomper Alert : 5
- iy ey s e = Higher e oeier 3 81U i st e e e
s |
o Higher the better = 90 kmph has the highest « Either owned by the compary of ane
N | Tow el | rternce wh g premom aocated biortacid b e oy o he 2
4) Mubtiple Ride Modes proference) Vehicle Range Optimum a4 120 km | Delighter is 240 km.

+ Thera are 3 typical modes of LMDs

Battery & Charging Capabilities &
Banery Warraaty | Atleast 5 Vears

Battery Life for Opirmum 31 50000 knn with Fighest peofitability
Replacement | associated

+ Bick up from source & deliver at
Pub- daily run - 60-80 km

« Fick up from hub & deliver 1o
destination ie. LMD - daily run~

FiiseGO
sy supplies. b secoter flets 10
debery ans [z Zemata, Big Resket, Swigay

Charging Mods & | Fast Charging Capabiltes | Public Charging
Location Support

Features

Higher the better - 40 Liters is most attractive gty
Highest aliractiveness amang non-core fealures

P ) [ —————p— i Gol
Ehr =Bike

Area for Storage

feaiures

ShadowFax
Proximity Lock/Unleck | TPMS [Tyre Pressure

"’ shadowfax
‘We Deliver
Monitaring Systern] OG0 1 & thared EV-based last-nile

wae i ics platiorm
NOT CRITICA Togistics ard ricro-ability platforry MoEVing Is Iia's largest full stack electric Smiote B aaciey logifcr e

Tech Features

I tnat provices typer-local. on-demang
yt-mile delivery for several mabulity platform agrostic across OFMs |
5 elivery solulions for businesses with ICE a5
v ) . o-commerce, food delivery, vehicle types & charging techrolagies. =
1) Ground Clearance 21 Remote Boot Lock/lnlock bk ol el s E2 in et flest
S Sacensiary Resewch Wil Avalis SOmple Size ) = 535; Qualitative survey: N=15 [ReEREp————peenee | 0| ] Sourca: Sacondary Rmsarch, Company Wabsites SRR ———————— | { I T
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Key Buying Factors (KBF): EV 2-Wheeler (1/3) TCO Analysis for E2W

Range, Features and Public Charging facilities are considered differentiators The Total cost of ownership over a 5 yr horizon comes out very attractive for
while comfort, price, performance and design is considered hygiene high speed electric 2-wheelers compared to petrol 2-wheelers

5 year TCO comparison [USD]
[EL] [ Lithium ion (High speed) [ ICE (Petrol)
e shoutsbe comloiaieforon dtrce g s sk aany prcethe it befow 1V 1 Lae i aer b
oo seat custioning and 1o er Chemer 10 make it mare affondabie ~ BV Inender -
5,986
)Lcht:l: Range
3,207 3,357
it coaen peoer ChOMaR EV 04 she s ecarad of bat the recent fire incidents
dinerg dhing sk - Buiaj Chetsk EV Owner - EV atenaer
Egatures [ Dificrentiator | x sarvice Provision
Conecred festures, v 358 tachnoiogy and femures —— ‘ "
Commercial use case Personal use case
Sty 50X s o big I sl it s cion ofin bt ol e whare 1 st s e st dsoehanige o e
Goagle Maps an ather eornected feat - EV intender Qs is the service networi Vintender « For commercial use cases, with an assumed daily running of 80km, TCO over a 5 year horizon for a petrol 2W
is ~87% higher than a high speed Li-B electric 2 wheeler, thus indicating the positive business case for fleet
operators and e-commerce companies to on-board more EVs in their fleet.
o Patomin N (21 ratCargiog [ oo |
<% Sircng picup E D rukc tasi chaging tackies « For private utilization of 2Ws, with an assumed daily running of 25km, the TCO over a 5 year lifetime for a
“Veucle should ave Polling power 10 CHnb the G sections 11 Gl Charging a.caré wihere |.m) o 8t work WHCh grves e petrol 2W is ~38% higher than High speed Li-B e-2Ws
casilywith 2 pilfion e Chetak £V Owner 20-407% charge in 10 minides. s grear’ = Ather hntender

Sample size |

=535 Qualitative suvey; N=15 oL (€] Wornn Miarch

Source: WRI India Conpigt(© Nomua Researcnbsiate 1d Alighsresened. NRI 36
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Financing
Affordable financing will play a key role in lowering acquisition costs and driving
adoption

—

: ot vakich
Financing availzble up to 90% of the 50- ) Higher upfront equity for the
vehicle value 60% / consumer

Relatively higher interest rates, leading

Typical interest rates offered ,
to higher EMIs for customers

depending on customer profile

Shorter tenures being offered, thus

Typical loan tenure offered contributing to higher EMIs

Overall lower cost of ownership for EVs is partly offset by the higher financing costs as compared to ICE vehicles
In case of EVs, product risk also factored into interest rate calculation in addition to customer profile risk
Need to provide better financing support for EVs to lower upfront cost for consumer and drive adoption

Even though EV retail finance has been siow to pick up, Bankers and

NFBCsare bullich on the EV financing market.

Estimated domestic EV financing market - USD 4836 million by 2025
dUSD i Tarihe

= Goverment incentives and policies inducing EV
financing

« Bringing the EV sectorunder the ambit of the Reserve
Bank of India (RBI)'s priarity lending sector

currentsize of the retail vehicle financeindustry.

o gt red. NRD 37
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Electric 2W: User - Gaps. Issues faced

While the electrification is gaining traction in two wheelers in India, there are
some issues which need to be addressed

.

With lowered upfront cost of acquisition due to Incentives (FAME 2), some customers are
preferring electric 2 wheelers. However, with the recent amendment, there has been a dip
in the uptake of ¢-2Ws

Private

Most of the customers are still not using these 2-wheelers as primary mode of transpert
e iy - R L e segment

but only within the city due to concerns over range & charging infrastructure

Concerns around safety owing 1o the recent fire incidents are still in the minds of the
customers while purchasing the vehicle

4

Fleet
segment

Rise of e-commerce & hyperlocal commerce has led to the demand for e-2Ws for last
mile delivery owing to better Total cost of awnership (TCQ)

Presence of charging infrastructure and slow charging rate have been identified as
one of the key barriers for smooth operations. There are growing number of two-
wheelers which have started running on battery swapping model to address this
concern and reduce upfront casts

Soures: Secanidary Resgarch Coprepe ) Werers hunawcn ernam i Mrgr e NRD 38
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EV Ecosystem Study
NRI has looked into five key aspects critical for the development of electric
vehicle ecosystem in India

I’I

Market size & structure,
vehicle segment, major
OEMsin 2 Wheelers

efa®

Coppgic (€1 aman Researcn s it Mg amnmt. NRE 39
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India e2W: Manufacturing and Supply Chain

India has well established supply chain for sourcing e2W components with high
localization of all required components barring battery raw materials and cells

Overview of e2W component

ecosystem in Ind

-
—

* No significant

availabilty or
aw
materials such as
lithium or cobalt.

« Currently being importedin ndia
« Collmig, plants are being setup

Chassis

e
———

couple of years.
+ Pl schema by GO for satting up
mig. of advanced chemistry cells

Souree Sevordary Research

41

+ Well established
= vendors, can be easily
~Manystortups  »Various uses for second lfe 5
providing BMS for  applications suchas UPS, £S5, sourced domestically
e-mobilty e
AprcRExs « Effcient collection and recycling
ecosystem ieed to be developed
+ Phased Manufacturing Program
(PMP}to promote localization
& Lil = Manufactured by domestic

international companies present
inlndia for pack assembly.
+High dagree of localzation

players, well established
wendors, cost to come down
through econamies of scale

N L e rmp— | ]

]

India €2W: Manufacturing and Supply Chain

Lack of sufficient reserves of key raw materials such as lithium, nickel and cobalt
have made India rely entirely on imports in meeting the requirements

Overview of e2W component

ecasystem in India

Reserves
= India has imited reserves of key battery materials |ike lithium, nickel and cobalt. As such all these:
materials are urrently imported in India

Major Import Sources

Lithium 100% Chile, Russia, China, Ireland, Belgium
Cobalt 00% Chirs, Belgium, Nethariands, US4, fapan
MNicksl 0% Swaclen, Chira, Indorsia, lapan, Phillppines

* Lithium: In early 2023, The Geological Survey of India (GS1) established 5.9 million tonnes of
inferred lithium Districtin
However, these are prefi ¥ e

& mare study

« Cobalt: Occurrences of cabalt have been a1
Kendujhar and Jajpur (O i 1 y

be mined.

* Mickek: Resources of nickel are estimated at 189 million tonnes under Remaining Resources
category with State of Odisha having 93% of total share. They are yet to studied in detail further.

Assessment

India lacks sufficient reserves of key materials like lithium, nickel and cobalt and is
dependent on Imports. The exploratien is currently in preliminary phase, with mining
opportunities relying upon quality and quantity of explored reserves,

Source: NRI Analyris, Secondary Rezesrch, Minietry of Mines

42

Coprte (O M Researcnsnnn g Argpussenes. INR 41

—
—
India €2W: Manufacturing and Supply Chain
India is exploring key strategic partnerships across globe to secure battery raw
materials and is witnessing emergence of refining and processing facilities
Overview of e2W ecasystem in India
T DB
Ducto lack of reserves, mining activitiesfor key materils such a2 Lithium, Cobalt and Nickel s
- asofnow
v ¥ InMarch 2022, The alv Bidesh India (KABIL):
National Aluminium Compony (NALCG): 40% share
Hindustan Copper (HCL): 30% share
Exploration Corporation (MECL): 30% share
i i ith Australia’s Criti Facilitation Office

Thelv
{CMFO) for 2 lithium and 3 cobalt mining projects in Australia

Refining and Pracessing
+ Lithium: O india,

proposed lthium

i o hydrowide.
+ Cobalt: Refining capacity s estimated at about 2,060 tonnes per year with Nicomet Industries
Ltd, Cuncolim, Goa and Rubamin Ltd, Vadodara, Gujarat being leading producers

Nickel: Hindustan Copper Ltd. picke!
o ity. Vedanta i

2016 vith 50
ing plants.

| proc

Assessment

Very limited domestic production of key raw materials.
Meed collaboration to secure supply of key materials from across the globe.
Meed to setup more processing and refining plant

Sanrte: NI Aralyss, Secandary Research, Minkiry of Mines, lnian Buseau of Mines

Coppe ) memuas wesesrnmannne o8 anrgrnsearas. NRD 42
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India e2W: Manufacturing and Supply Chain
With establishment of li-ion cell manufacturing plants, India is well poised to
produce and supply battery packs domestically

Overview of e2W component ecosystem in India

Lead Acid Batteries
+ Well established Lead-Acid battery in India.
Exide Industries, HBL Pawer Systerms, Lurminous Power Technolcgies, etc
Li-ion cell Manufacturing, Battery Pack Assembly and BMS
. e i into India.

hude: Amara Raja,

packsin India with imported iion cells

Various companies have stated building Ii-ion cell manufacturing plants in Indla such as Exide

Industries, Tata Chemicals, Ol Electric. Lucas TVS, etc. Li-ion cell manutacturing has been boosted
ked Incentive (PL

+ BMS s mostly designed in-house by OEMs in collaboration with battery suppliers. Various BMS

providers are present n India including ION energy, Sun Mobility, Battrios Emuron, etc.

Recycling
o 1nad. in Indiawith | of
icensed smelters
+ Forli-ion batteries, , where producers
{including spon for f
i wastesinto
Assessment

Lead Acid battery ecosystem is well established and can be sourced domestically
With upcoming li-ion battery production plants, li-ion cells can be sourt
domestically. Pack assembly and BMS are already done in-house by mast OEMs

| L

Source: NAI Analysis, Secondary Research Comngre ) Bemen Rscaeen e s anrgenmasens. N 43
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India €2W: Manufacturing and Supply Chain

Various suppliers are providing domestically produced drivetrain components in
India for e2Ws

Overview of e2W

=
—

ecosystem in India

Pha i oMP) by Finance has

focalized

e2W Electric Motors

i e i e2Ws
such a5 Tata Auto Comp, SonaComestar, EMF innawations, Rotomative Powerdrives, MAHLE electnc
drives, Physics Motor Technologies, etc.
€2W Controllers
. ew s are produced i i i . SEG

Napino Auto i i v diri i
Temsrax, Compage Automation, etc.
Chassis and body
+ Well estabiished ICE 2W chassi ¥ pa .
. be e
Other components
= Otherce it

for ICE2Ws.

W specific) can be. d
Assessment

Ont

v
Components

India has the capability to such as

motors and controllers.

produce e2Wsp

Source: NA) Anaysis, Secondary Rsearch Connte (€] N Besaacn ointite 12 s manns NRD 44
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India e2W: Manufacturing and Supply Chain: Key Takeaways
With the initial kick-start, India is well poised to manufacture e2Ws in future with
high degree of localized content

Overview of e2W component ecasystem in India

Key e2W Components (it | [ keaways/Reco
. - ~
s facks reserves of ey raw matersl for batie
Battery Raw Materials ory Lo Low ow | orocuction Meed to callsborate globally for securing
batery row materials
While GEMs. would look to source batteries
ry Low High domestically, the scale reeded for viability of
investments s expected 1 tabe some tme
Mot OFMs da in-house baniery pack assembly, others
Very High | Very High | are expected to follow suit fo gain competitive
svantage )
BMS/TMS are csunly bult in-house by EMs 10
Very High | Very High | collsberaton wih cat/pack suppliere. Many start-ups in
i aro providing BMS lochaology
- | e | e e e i
| carirollers and ofher powor olectror comporents
7 i i required iy e2W domestically. PMP scheme is expected
P Electronics High High o favour more localization
Chassis and Body | Very High N/A Very High
o N KT [
rtent

Source: Secondary Research, N Analysis
[ R——— e | "
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EV Ecosystem Study

NRI has looked into five key aspects critical for the development of electric
vehicle ecosystem in India

Market size & structure,
vehicle sagment, major
OQEMsin 2 Wheelers

Oy

47

EV Charging technology opticns.
Globally, there are various types of EV Charging Infrastructure based on technelogy
In India, Majority of traction is around Plug-In Charging Stations & Swapping

Plug-in Charging Stations
K5 4

ILLUSTRATIVE

Supplies the electricity via plug-ins to Discharged batteries are swapped
recharge batteries in EVs vith fully charged batteries
Types
+ Onbeard charging (AC) . g
+ Offboard charging (DC) « RearSwapping

« Battom Swapping

Exicom, Ather Energy, Tata, BESCOM,
Fortum, Terra, ABB India, Delta India

Sun mebility, Ola Electric, Gogoro
(Taiwan), Gayarm Motor Works, ACME
e,

- Most prevalent Growing segment X- No Pilot

Conrip(C) Mamers Resewcs it st M et mieed. INRI 47
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EV charging options

The major charging solution currently deployed for commercial use cases are fixed
charging (private), however swapping is emerging as an option

o
3
—

USE CASE CHARGING SOLUTION REMARKS

Twa wheelers for personal use case
ypically charge at home or offices on a

option
# I—» daity basis or depanding on the need
*  However, there is still a psychological

need for the charging stations - in case:

theyrun out of chorge
Private use + Forthecommercialuse caseie, delivery of
i goods and packages for e-commerce
ogton . - Wnsige p < = i
companies flel operators etc <companies, the charging typically happens
+ Public Located at gas stations, in fixed locations ¢.9. warehouses, depots
commarcalarcas e maks atc or central locations.
+ Charging s usuallydone duringdle/nan~
revenue generating hours e.g. lunchbreaks.
—— Swmpping autors * teyomppngiemegigesan
(Delivery) compaties, used for del

+ Public: Located ot gas stations,
commencial arwas lin mals stc

route due to lower upfront cost fvs fixed
charging) and lower running casts (vs
Internal combustion engines vehicles)

Emerging
| cption

Source:industy regarts, NRI Analysis Copegpe €1 Womun B cnas s M rgcwares. NRE 48
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Plug in charging: Current state & future outlook India e2W: Battery Swapping Infrastructure
With increasing EV sales, the charging infrastructure need to keep pace and The share of swapping in 2W charging is low (4-5% by fleet catered); however it
become ubiquitous as the fossil fuel network is expected to grow, given the private sector investments and policy measures
Public charging stations in India |
Founded i 2017, Bangalore, ndis) Founded in 2020 Gurgaon (India)
9 major cities Key Insights Curent Infrastructure Current Infrastructure:
have 57% of the . ?‘9:“\:mcz‘vw:§=ﬂ§‘"!‘ ";0" ‘over 1.2M battery swapson its
totalcharging " ek tirhanct oot 16 xles energy infrastructure
stations as of +489 + India current has 1742 charging stations, with et B P
022 25,000 plans to increase to ~ 25,000 by 2025 and
4 would need ~ 46,000 chargers by 2030 Future Plan: to Power 1 million EVs by the year 2025 by Future Scope:
- Setting up 16000 SWapRing stations. setting up 3000 swapping stations at BPCL fuel stations
934 1742 + DHI has already sanctioned development of ~ SRS e e b 2 SR e 2
i 3,000 charging stations with ~ 1,600 being fast
20 2022 2025 2030 } charging | satery smart I m—|
+ India lags behind major markets in terms of Founded i 2020 New Daihi (todiz) e B
EV charger ratio [2022] charging infrastructure : :
ger ratio [2072) BatterySmart [T Y UUMQ oo
1 + While China and US have an EV charger 2. 59 swagping siations . Jumabiaa notwerkel morthan &5
" arg u s0s: Bangalare,
ratio of 6 and 19, the same for India is 135 - ~14 millon swops offered N
+ 536 million electric kms Covered g
+ Sustained investment and government support is T s s sttions ot ok e
490 uture Plan: setting up presence of its swop stations ot Park uture Plan:
required to ensure charging infrastructure powered real estatesin 25 cities by 2025 Ta reach 500+ max stations across Bangalore, Mumbai and
s 19 development in the country Capturing $17b swapping market by 2025 || Dehi
China Us India Source: Company webstis, Secondary Research s atrganree. NRD 52
Source: Government of India, PIB Coppignt © Nomura Research sttt Lt Allights reserved. INRE 49
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o

==
Plug in charging: Charging standards Battery swapping
Based on type of charging (fast/slow),Govt. has established guidelines for With government mandates and policy frameworks that assure safety and
chargers at public charging stations interoperability, Battery swapping may catalyse the EV adoption by nearly 30%
Overview of key draft battery swapping policy in India
Charger 1 h Rated output No. of
type S| Charger connectors voltage connector guns NITI Aayog (Gol) has introduced a draft battery swapping policy on interoperability standards for E2wW and E3Ws
Combined charging system 200-750 V or
1 (CCS) — min 50 kW higher ice w
: - Pramation of batery swapping with ACC botteries
Fast 2 | CHAGeMO- min 50 kW 200- 500V or 16 aw Key Objectives } Bt privipes e tesmicl s 0 i e fleroperabily
charger higher - Promate partnerships among Batery providrs. OEMS and cther pariners
3| Type 2 AC- min 22kW 380-415V 1c6 AW, 3W, 2W - Genaraleguiemnens for ACC batlere, B e
Xey Teehnical and + Testing & Certifeation for Battery Swapping Camponents g
1 Bharat DC-001- 15 kW 48V 1C6 AW, 3W, 2w Operatl i - Batte
+ Data sharing and communication
C:a“:wsr 2 Bharat DC-001- 15 kW 72V or higher 1CG aw area racrassa| and companstion
g it for supply of electricty to Pubiic atary Charging Stations:
a e T T P 3CH of 33 kW Y Fiscal Support Mote partnentips armong Baticey providers, OEMS ard oifer panners
each bEMG + Provison ofland at promational rates for PublK Battery Swageing SUtons
+ Applicable rates of Goads and Serices Tax
« Current €V charging equipment, particularly connectortypes are ligned with global usage, where CHAdeMO and CCS are prevalent
+ Bureau of Indian standards is the nodal body for defining the standards for EV charging station-1S 17017 i the key standardin India & i o be redrafted pr—
* Charging station for 2W/3W EVs can install charger different from the specified types as well = battery swapping technology is in its nascent stage
- No for stations It is 52t to evalve in the comingyears
Impossibke to adopt a battery Standardization model at this paint
* Key players such as Ola Electric and Ather Energy are using proprietary chargers for fast charging. Some e2W start-
ups like L i are using standard CCS charging sockets. Source:, NIT| Aayog ACC: Advanced Charmiiry Cell. BME Baiey Mansgemart Satem ooyt (€1 Mormrn Besearcbtien i Al e MR 53

Copyright (O Nomura Research stiute Lid Allights reserved. INRE 50

51

India e2W: Battery Swapping Infrastructure

Some of the major concerns with the fixed charging model are being addressed
by the battery swapping services

EL

* Product costs ~ 1.5 times of the current 4 u P fde-coupling
vehickes with the vehicle
« Lackof financing aptions in-line with the ICE 4 Homologation of vehicles without batteries i a
versians catalyst
- Cancerfisartundvehic safoty aspecially /A Dudicated focus on battery tech from the swap service
around recent fire events providers ensure better R&D and hence safety
« Concernson vehicle behaviour around 4 Battery safety standardsare being defined which s 2
Indian operating conditians catalyst towards adoption of swapping a5 a viable
Safety model

= Loss of productive time (fleet segment) aven
with fast charging eptions
« Battery replacement concerns thereby

[

Highes fife of batteries due to better charging
discharging thereby addressing some of the RM issues

kthajety aswell
Botterychorgng UG hecostadhantage rom €2
time & life el
o + Unavailabiiiyof charging especiliyat 4 Portabliity of swap station enables reconfiguring the
G Riaiidand i bt s spatial locations based on utiisation results
v . b A Low capex, low battery weight and portabil
Siation el ty swapping stations makes the case for swapping in 2Ws
viablity antractive from a swap senvice provider s perspective

rmmE e e p— ¢ )
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Appendix on Data collection and confirmation survey

on Electrical Motorcycle Industry Development and Strengthening of Supply Chain in Indonesia

Vietnam (1)
1

2

2W Market: Vietnam (Sales)
Vietnam holds 4! largest 2W market globally with 65 million 2Ws on the road

VIETNAM

[

*

.. )

359 360

206 2017

Sales trend and factors for the fluctuating values

Il

2018 2019 2020 2021

Annual two wheeler sales (millian)

ak 8

Honda Vision
Engine: 110ce
Power: 6.5 KW
Price: 1,240 USD

Source 1CCT biing

3

2022

® Vietnam has high 2W awnership of 670
2W per 1000 people, resulting in matured
and saturated 2W market.

W New sales are primarily replacement sales

W A dip of around 14% was witnessed due

4

2W Market: Vietnam (Exports/Imports)
Vietnam is emerging out as a manufacturing and export hub for 2Ws with Honda
contributing majority share of exports

2W Export trend of VAMM members

2W Exports by VAMM members [Unit: '000] |

s00 o EOters MllHonda 469 + With matured 2W market. manufacturers have started focusing
on export markets.

400 366 + Since 2015, th ] than
domestic sales reflecting the slowdown in \aca\maru\grow\h

300 - Honda t contributor

P w0 s with a majosity share.

+ Awell established network of local suppliers, low laber costs.
100 and politica
. in manufacturing 2Wsin the country,with on eye on exporting
[}
2018 2019 2020 2021 2022

"ot volunes ane calcuisted using the Hflsrensie of prodvetion and sales [FAMYsata] |

Impu Overview
by

Key Export Destinations

D=EDECl .

Cambodia_Thailand _ Molaysia

+ Import volumes of 2W s very low and
mastlyindude bikes with high
displacemants.

+ These bikes are usuallyused for
recreational activities and not for daily
ravel need:

ilippines | Japan

m,ong'orexpans 10 ASEAN region

Saurce. FAMI, VAMM, Markline, Homds Annuss Repart [ —r———— o— L N7

5

Vietnam 2W Industry: Covid-19 Impact on Sales

Vietnam's response to COVID=19 has been exceptional, with sharp recovery seen
in the 2W sales

2W Sales trend of VAMM members [unit: ‘000]

L

10 covid-19impact, but sales recoverywas

W e2W are expected to have higher
penetrationin future, leading ta lesser

ery sharp.

sales of ICE 2Ws

Top selling models
-.

Honda Wave Alpha

! Engine: 110cc

| Power: 612 kW
| Price: 765 USD

*prices i@ v ShOWTOOM Prices

2W Market: Vietnam (Production)

~91% of the two-wheelers sold in the country were made by members of
Vietnam Association of Motorcycle manufacturers.

Honda Air Blade

Engine: 125¢¢
Power: 1.1 kW
Frice: 1605 USD

e

%

€

Yamaha Sirius

Engine: 110¢c
Power: 59 kW
Price: 816 USD

Iapaness OEMs dominata e (CE ZW

2018

1) v () SYMETIN S EETI—

ICE and E2W

COD-Japan  ICE 2W
Established : 1998
Market Share: 15.8%

Production capacity.
1.5 Million units

Figeares are for members of VAMM L. Honda, Yamaha S, Suriki, Piagge and are nat for overall market

Source 1CCT brmbng

2019

2020

€OD. Taiwan
Established 1992
Market Share: 1.5%

mmarket in Vietram

Production [l Domestic sales

337

208

249
L}
2021

2022

€00 Japan  ICE
Established: 1995
Market Share: 0.8%

€OD:Japan  ICE 2W
Established: 1996
Market Share: T1.8%

Production capacity:
2.5 Milkion units

COO: Haly ICE and E2W
Established - 2007
Market Share: 0.9%

ion capacity:
05 Million units

0.1 Milkan units.

[

0.3 Miflion units.

(€] Marses Seseicnbatiute. 1 AR itts reseres INRE

KX

Fd

an s rguinseoes N 55

ruaccio EETRE

56

; Sudden Dips and Sharp recoveries
§ witnessed in 2W sales.

Q3 Qi @ @ @ o

Q@ o1 o a1 o Q@ @1 ad @ @ @ al
08 20 2008 2019 2019 2019 29 2020 2020 020 2020 21 2021 21 W2 02z 02z w022 2023

Q
8

Key Observations

2W Yearly Sales trend [unit: MN)]
34 33 %

27 2

06

2018 2019 2020 2021 2022 Q12023

Seurce: AMM Data fom EAMI

6

Vietnam 2W Industry: Covid-19 Impact on Production

 Vietnam's covid-19 response has been exceptional with early
i 1o testing

and lockdguns,

* Impact on 2W sales was minimal, with only a couple of sharp
dips seen in the sales trend

~ Sales recovered quickly in the next quarter, reaching the pre-
pandemic levels

+ Increasing penetration of e2W sales are expected to lower the
sales of ICE2W's in future.

acnan i Mg eneres. NI 58

Impact on 2W production in Vietnam has been minimal with sharp recoveries
witnessed due to overall exceptional Covid-19 response by the Government

2W Production trend of VAMM members [unit: ‘000]

2

8
3

208 208 s 2019 2019 2020 2030

2W Yearly Production trend [unit: MN)

34 34 34

29 30

06

2018 2019 2020 2021 2022 Q12023

Source: VAMM Data from FAMI

Sudden Dips and Sharp recoveries
witnessed in 2W production

AT

P

2020 2001 20m 20m 20m W00 2 200 200

Key Observations
«The production of 2W reached pre-pandemic levels by

2022 witnessing strong recovery

+Sharp decline in production volumes were observed in

Q1-Q2 of 2020 and then in Q3 2021 as a result of Covid-
19 restrictions and lockdowns imposed

«Production in last quarter of each year is relatively

higher due to anticipated buying during holiday season

Compgt (©) Momrn Researnbsnse i Alrges reserms. INR 59
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Vietnam (2)
7

EV Ecosystem Study

NRI has looked into five key aspects critical for the development of electric
vehicle ecosystem in Vietnam

Market size & structure,
vehicle seqment, major
OEMsin 2 Wheelers

58S

cowe (C) namen fesearchimings x4 g eed IR 60

8

Vietnam e2W: Market

Vietnam's e2W sales have shown steep growth in recent years with sales
exceeding 350,000in 2022

= Sais Pevtraion B2 Soles + Robust growth aver last few years, with sales
AR —" penetration of eZWs > 10% since 2021
400 $26% ) 350 40
= Since, Low speed (<50km/hr)and low power
300 250 . 30 capacity (<4kW) e-mopeds dominatethe
130 e2W sales in Vietnam- —85% share; hence
2 a0 the penetration for (Li-ion) e-2Ws would be
100 10 2%
« €2W salls s dominated by domestic brands
0 05 o ey sty “ of Vietnam such as Vinfast and Pega
Klara A2 Theon Pega X men Pega Aura Dibao Gogo
>
12kWhbatterypack 496 AhLi-ionbattery  Lead-Acid battery Lead-Acid battery Lead-Acid battery
B0V-204h B0V-204h 60V-20Ah

90 km travel range

Top speed: 60 km/h

Price; 1137 USD
Soutee: Socondary Resesech

100 km travel range
Top spead: 90 km/h
Price: 2700 USD

100 km travel range
Top speed: 50 km/h
Price: 753 USD

100 km travel range
Top speed: 50 km/h
Price; 735 USD

APEE) Wormes Rassdicn bt 155 AN

100 km travel range
Tog speed: 50 km/h
Price; 800 USD

pinnsnsa 1wl 61

9

EV Ecosystem Study
NRI has looked into five key aspects critical for the development of electric
vehicle ecosystem in Vietnam

Regulatory norms,
govemnment incentives
and policies etc.

o e eseved. N 62

Compigh (<) N Resarch

10

Vietnam e2W Market: Government Policies and Regulations

Development of e2W ecosystem is a promising approach for Vietnam to achieve
its ambitious GHG emission reduction and sustainability targets

Overview of Vietnam's Sustainable gaals

168% of tatal
90 % of CO and VOC [volatile organic

COP 26: Net Zero Emission Target

- Vietnam announced a target to
achieve net zero by 2050 during the
€OP26 Summitin 2021

~ InJuly 2022, Vietnam enshrined tsnet
zerotargetin low. It has also
developed a National Climate Change
Strategy to guide its planning to
achiove the target,

pollut)

. a maj ibut
*+ 2Ws account for over 90% of all national
issi d 60 % of

Nationally Determined Contribution (NDC)

I Sep 2020, Vietnam submitted its updated
NDC to the United Nations Framewark
Conventionan Cimate Change (UNFCEC with a
goal of reducing GHG emissions
* by 9% (using domestic rescurces only)
= by 27% (with international suppart)
by 2030 comparedta 2014 levels

~

Ingeneral, four key national strategies are used to provide guidance for developing transport policiesin Vietnam:
+  The National Climate Change Strategy (Decision No. 2139/QD-TTg)

+ The National 432/QD-1Tg)

+  The National Green Growth strategy (Decision No. 1333/Q0-TTg)

+ The Environmental Protection Law (Law No. 72/2020/QH14)

8asedon specific ac

Strategy

Source: Secondary Ressarch IR ———— p—_ L ]

1"

Vietnam e2W Market: Government Policies and Regulations

Vietnam Government has announced certain plans for achieving sustainability
goals, but specific details and action plans are missing

Overview of Key Targets announced for e2Ws

Motorbike ban in cities by 2030
©On 22 July 2022, Deputy No. « Toreduce traffic

Phasing out of fossil fuel powered vehicles

sked Hanoi and four ather major cities,
includi i Minh City, Haiphong, Danang, and Cantho
to plan a motorbike ban after 2030

876/QD-TTg approving the Act 9y

h

transport sectos

Key highlights inchudo:
“ By 2025, 100% of buses il use electricity and green energy.
By 2030, the percentage of vehicks using electricity and
green energy will reach at least 50%, and 100% of taxis will
use electricity and green energy.
By 2040, the production, assembly and import of

d ing be

+ Therequest was madein a goverment resolution issued on
6" April, 2022 on ensuring traffic safety and preventing traffic
«congestion in the 2022-2025 period.

+ For Hanai, the ban will apply to 12 downtown districts and 3
major roads: Truong $a, Hoang Sa and National Highway 5,

+ After 2030, the ban will expand to all the city's 30 districts

discontinued.
i _ (including 18 outskirt ones) and the maotorbikes fram ather
* By 2050, the countrywill have a complete green transport e
network with net-zero greenhouse gas emissions.
-~ -

Though high level directions are being provided at city and national level, a detailed roadmap for achieving the e2W
adoption targets has not been formulated.

Specific actions and plans for execution are lacking at both state and national level

Sourew: Sacordary Rasaarch Compigpe iC) arurs sesemenrsiine (1 Alingres resanes. NRE 64
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Vietnam e2W market: Regulatory Framewark

Vietnam's government have shown interest in improving the 3C's pillars for e2W
adoption, however no specific actions or plans have been formulated yet

2. CosT-5UPPLY SIDEPOLICIES

+ Nopokies have been developed o incensivirs &2W and
g

pey dury

exempron, capex sulbsidy e1c have been svaunced

1. CuUSTOMERACCEPTANCE -
IAND SIDE POLICIES

* Mo specic polcies amed at e2W demand

spetifc pam e chargyrg
1

semions or preforentsl access & proviled + hoa e

dies an clarging eqspement o
setting up of charging siations v boen
snvaurced

Saucce. Secordary Resesech, WA Aoy o (E) s R bt Al et NRD 65
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13 16
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Vietnam e2W Market: Government Policies and Regulations EV Ecosystem Study
In Vietnam, Technical standards and regulations are present to ensure e2W NRI has looked into five key aspects critical for the development of electric
comply to vehicle safety, performance and environmental protection criteria vehicle ecosystem in Vietnam

Overview of e2W technical regulations and Standards

In Vietnam, Two types of standards are applied to e2Ws Customer behavicur
change, shift in

1. National Technical Regulations (QCVN) [l 2. Technical standards (TCVN) customer preference

Technical standands are developed by the Nationa!
_ Techrical rguations an24s inclucing e2Ws are i
Responsibifty for ’ T i e Stardard Techracal Commttee TOVN/TC22 on Raad

Developme Trarsport Vebicles ard promulgated by the Ministry of
ettt DEEEL MO Science and Technolagy (MGST)
Mewly manufactured, assembled ard imported Corvars wide range of aspets from standards for
motoecycles and mopeds st comply with GEVN requirements and test methods on motarcyce chains io
Scope/Coverage ' 142015/BGTVT (Natiorsl techrical reguilation on safety  stardards for measurement methad
el exmironmental protection for motorcycies and gaseous exhaust emissions of motoreycles during
mopeds) inspection and mainterance:

Campliaree with techrieal sandards is voluntary. 2 that
s not comply with technical standards. are st allowed to

e traded i the markat

iance is mandatory for ew vefveles, 1o enure

Compliance velicie quality, safety, and ervironmental protection

Key aress coverad inclile rachargeable enegy storage
systems (RESS), test specifications and safety requirements
for -ion battery systems, cel testing and safety, vehicle
safety specificaions. vehicle operational safety, slectrical
safety, vehicle pesfonmance, ard electicity consumpbion.

s slvpes earr. MR 66

technical requirements, salety inspections
ar the guality of the eleciric motor and
batteries

e2W Scope

’ QEVN 902U18/BGTVTIS and GCVM 91:2010/BGTVT1T

Seurce: Secordary Research

(€1 Woman Ressacs canune e AN s oered. NRD 69

14 17
Ea

Vietnam e2W Market: Government Policies and Regula(inns Vietnam @2W: User Preferences

Currently, the e2Ws in Vietnam are subjected to same taxes and fees as that of e2W sales in Vietnam are dominated by low cost and low speed E-mopeds, that
ICE 2Ws resulting in higher upfront cost of e2Ws are essentially powered by lead acid batteries

Snapshot of Taxations and Fees related to 2W's Key Observations and Trends of e2W sales

Bath the ICE 2W and e2W that are domestically manufactured or assembled are subjected to same taxes and fees €2W's by Classification N owsbyBatteyType || Range of e2Ws 5
o

g

oped on I Lowd

¥ Taxes and fees increase the upfront buying
L g 4604 cost of 2Ws by about 37%

116
Special Cansumption Tax (SCT) s ane
time tox at 20% for 2W's 125 cc anly
Compulsory Civil Liability insurance s
charged annualy (Mopeds: 55k -
WNDjyear, Matorcycles: 60k VN fyear)

m I

<ok W 80-10¢

——

+ BasePrice for li-ion powered Theon S +  Since there is no license + Lead Acid powered e2W's = Majority of e2W's sold in
BunPice egsimalon  Specal  VaueAdded ChlLisbity LomieFlaie Toia madel s taken for reference calculation requirement for e2W with have averall low upfront Vietnam have range of
fo Conaumollon * Tax VAT) ineursncs GraminaFee volton sos power capacity <4kW, E cost and low total cost of 100km or below, primarily
mopeds dominate the e2W ownership, making them because of low capacity of
For Imported 2W’ 1. Normal Tax (usually more than 100%) sales in Vietnam preferred choice over li-ion. Lead Acid batteries
B 2Wsin Vigtnam T . Preferential Import Tax (ranging from 40% to 75%) + These e-Mopeds are low * Vietnam e2W market has » As most of people have daily
of the imparted Wshzvmga high E"thld\spb(gmllnl Theyare ’ ¥ Sracial Preteraatil feart 1o n plor 15 ok cost and are popular among large number of Lead-Acid travel requirement of 20-30
w Fiimhip el S e pupils and students with age powered models, while li- km, the provided range is
i Ll il ilnid above 16 years fon powered e2W's are considered suitable by most
comparatively new of pacple.
Source: Secondry Raseorch Conr G5 s Sasua st gt NRD 67 Source Secandary Research, KCCT, MDPL

[T p——r——pepe— . B ]
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Vietnam e2W Market: Government Policies Vietnam e2W: User Preferences

A roadmap with a clear vision, targets and holistic approach towards e2W E-mopeds and E-motorcycles have higher TCO’s when compared with their ICE

ecosystem needs to be developed counterparts

and i TCO comparison between e2W and ICE 2W [5 year]
No Specific Demandside incentives have been announced [Syercomsor |
i « e2W's are taxed at same rate as ICE 2W/ S yserICO/USD KeyOlenixtions

I"em“’_“’ Side + Noincentives/Subsidies on purchase of e2w 4500 1 [ Base rice I osurance Fee 4,250 + E-mopeds present higher upfront

e + No benefits vith regards to exemption of egstration fees,toll fees, parking fees, etc. A Maintenance Cost and TCO costs compared to ICE
+ Nosubsidized charging rates 4000 | qegiteraion Fee I Batery Replacement Cost mopeds

+ E-mopedswith Li-ion show the
highest TCO, 19.0% higher than
e-mopeds with lead-acid
batteries and 47.3% higher than

2473 ICE-mopeds

3,500 | I License Plate Fee Fuel Consumption

§ Supply side incentives have been announced
Supply Side ntives for i Subsidyon 3,000
Incentives etc

2,500 2332
r tariff, ty 2298 « E-motorcycle with li-ion battery
2,000 - has the highest upfront cost and
TCO, 71.9% higher than the
. No Specific incentives for developing charging infrastructure 1,500 automatic transmission model
c';”g'"g . Lacka«mnaamsmr construction of charging stations and 124% higher thana
Infrastructure e o 1000 motorcycle with a manual

transmission
+ No subsidies on electricity rate, or reduced and leasing rate

500 Key Assumptions
Sem——— r— prm— B « Annual ravel: 7,000 kms
lo Specific rules regarding e2W scrappage and recycling * Vehicle Litespan: 5 years
Scrappage and « No buyback programs to incentivize new e2W purchase Lead acid  Li-ion ICE Lead-Acid  Li-ion ICE(M) ICE(A) « Gasoline Price: VND 26 780 per ltre.
Recycling « No formal battery collection and recycling guidelines Karad2  Kiaras — Elegant Pegas  Theons Vision 110 Wave 100 : Gty Rate D 2834 per i,
Ll e e D ] Vopeds T s 1| " onereplacement armualy foriion
o

Source: NRI Analysis Coppight (©) e Researcnrsive il Al gt rserved. RN 68 Source: Secondary Research, ICCT
Copyight (€) Nomura Resaarchlesttto,ttd Allights resord. NRE 71
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Vietnam e2W: User Preferences

Renting the battery becomes an attractive option as consumers benefit from
lower upfront costs and take fewer risks from battery damage
TCO Comparison: Purchasing vs Renting Battery

Vietnam e2W: User Preferences

E-Scooter/Bike has become preferred mode of transportation for students/pupils
as they are comparatively cheaper and do not require a driving license

Overview of occupation and usage of e2W users

Sarmple size ()= 810

B iy Fee
Fral Comarmpian

2
1000 .
o |

war [
LU R Pe———

[r——

4000 [

Batey Rty Bamery  Hauey ICE(Bege)  ICEA
Purchied  Ranted  Purchased  Rented Ware 100}
3 Dsas  (TheonS)  (Theon 5
€ d ttracted by lower upfrant P
ing yini pfront costs low which TCO in the short term (5 years) for both e-
ICE! tobe

Rental costs eventually surpass the time-disiributed cost of a purchased battery. The TCO of the leasing option becomes higher than

the TCO of the buy option after the ifth year of ownership.

After 10 years, TCO of battery rental e-moped is 21.9% higher then TCO of a purchased one. For motorbikes, renting a battery is
more expensive than buying one.

Source: Secondary Ressacch, ICCT
wines it g msras. NRD 72
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Vietnam e2W: User Preferences
Closing the gap between ICE 2W and e2W may require additional incentives over
and above tax and registration fees exemption to make e2W's more attractive

Impact of taxation and registration fees on the TCO

Occupation of e2W users Trip purpose of e2W users

HCMCity
Hanai
Da Nang
Overall

[
I Suudenis B8 Factory Workers [ Housenives:
Students and pupils make up the major portion of e2W
ownership with most of the e2Ws being low speed
and powered by lead-acid batteries with capacity not
exceading 2iWh

tor Asia, Brome

23

Vietnam e2W: User Preferences

Key challenges faced by current e2W users

1 ofce cmployees B Sensonal tabour I Retied

vk Shopping
I 5ol B Detuery

e vt
B Socaliatig

Because of the dominant e2W use by students, using
€2W for “going to school” has higher proportion than
other purposes.

Other key main travel purposes using e2Ws include
*going to eating places/social activities/recreation”,
"going to shopping/market™ and "going to work™.

Je transgert in Vi

Current e2W users face numerous challenges in order to make a shift towards
using e2W'’s as their primary vehicle for daily usage needs

Sample size (N)= 810

5 year TCO [USD] Key Observations
4,000 7 I Base Prce I nsurance Fee. 23 - Providing fiscal incentives for
owning and operating e2Wsis
3,500 essential for promoting adoption
I icense Plate Fee [ Fuel Consumption ofe2ws
3,000 - « The potential reduction in the
1 tax burden reduces the upfront
2,500 lrz% 1 13% cost of EVs by 13-15% resulting
> v in reduction of TCO cost by
2000 " J#% 1 similar percentage for 5 year
o
1,500 1 - However, the TCO of e2Ws is stil
1 higher than ICE models.
1,000 1 +The TCO gap of ICE Moped is
= 14.3% w.r't lead-acid moped and
500 1 41.2% w.r moped.
0 ; « The ICE motorcycle with
Lead acid  Li-ion ICE | Lead-Acd  Liion  ICE(M)  ICE(R) eulomstic bansmissionts St
Klara A2 Klara S Elegant Pega s Theon S Vision 110 Wave 100 paascheaperthanthe Liion
- 1 modelsand 13.8% more
i Mopeds i Motorcycles i | expensivethanthelead-acid
L Impact of removal of VAT, special consumption tax, registration fee, and license plate fee for e2W. | 4

Source: Secondary Research, ICCT
Conpigt(©) Nomra Researc it 1 Alghs esere. NRI 73
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Vietnam e2W: User Preferences
2Ws have emerged out to be preferred mode of transport for Vietnam's people,
with major cities having high proportion of e2W ownership

Snapshot of vehicle ownership in VN Sample s2¢ (M= 810

Current Status of vehicle ownership in Vietnam 2W ownership [per 100 people] in select cities

4%

7% 55 7% 9%

Moped Motorcyle Car  eMotorcycleeMoped  None

Key reasans for high ownership of 2W's in Vietnam

Low cost of ownership and |ow income levels resulted in people buying 2Ws for their daily trave| requirements
+  Congested road network coupled with small sized roads make 2W a preferred choice
+ Low capacity 2W's offer low fuel consumption resulting in lower usage costs: preferred by price sensitive people

2Ws satisfiy the daily usage needs such as travel distance of 10-20 kms with great convenience

e vt s et NRE 70

Seuuree: Seenncdary Researen, NOC Trantpan (native fee Asl, Premeting sistainable tramsport in Vieenams: M

Requirements for Complete shift towards e2W

27% 27%
16%
11% 10%
8%
Reduce Incease Increasse  Reduce  Reduce  Stable
Cost  Range  Speed  Charge Usageand Operation

Time  Maint, Cost

For current e2W users, increasing range and reducing
charging time are the key criteria for making a shift
towards e2W for all their daily needs.

Barriers to e2W adoption

27%

Complicated  Limited

Low Speed Bad Design Operating
harging  Range Cost

Low
Iifespan

Limited Range, Low speed & acceleration and
Complicated charging/battery swapping emerge out
to be the key barriers for current e2W users to make a
complete shift towards e2W

About 66% of e2W users are not considering to make a complete shift towards e2W in future for their daily usage

Source: Secondary Research, NDC Transport Initiative for Asi, Promoting sustainable transport in Vietnam: MDP
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Vietnam e2W: User Preferences

Key challenges faced by current ICE 2W users

Compight (€) Nonues Researchstits e Allighsresenved. NRI 76

Limited performance and range of e2W's feature among the top key barriers for
ICE 2W users to make a shift towards adopting e2Ws

Sample size (N)= 810

Requirements for using e2W

21%

Better Reduce Reduce Stable  Good
Design ~ ChargeUsage/Main®peration Infra
i Costs

Reduce Incresse Increase
Cost  Range Speed

Barriers to e2W adoption

27%

Lack of

Lack of low
Product for cargo operation [fespan  support
info. services

licated Limited  Low.
Charging Range  Speed

Limited Range, Complicated charging/battery swapping and

For current e2W users, increasing range and reducing charging
time are the key criteria for making a shift forall
their daily needs.

Lo emerge outto be the key barriers for
current 2W usersto make a complete shift towards e2W.

Amongst non-e2W user group, more than half of the surveyed people do not plan to use this transport mode in the
future (i.e. 57.6%), whereas 29.8% are planning to use E2Ws, and 12.7% are uncertain of their plan

Source: Secondary Research, NDC Transport Infiative for Asia, Promoting sustainable transportin Vietnam: MDP|

Copyight (©) Nomwa Rescarcnsiute id Allighs reserved. NRE 77
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25 28

Vietnam e2W: User Preferences-Fleet Vietnam e2W Market: Manufacturing and Supply Chain
Use of e2W for fleet operations such as ride hailing or logistics has started to e2W production capacity has exceeded 1 million units per year in Vietnam, with
pick up pace with OEMs starting to collaborating with fleet owners home grown player Vinfast having a major share of production
Key Challenges faced by e2W fleet users Somple e (e 810 Snapshot of key e2W in Vietnam
Reasons to nat use e2Ws by delivery staff n share by OEM Year of Eswblshment | 2017
2% 24% ‘Country of Origin Vietnam
) gojek + db [IAT BIKE - Plont Location DinhVu, Hal Phang
Production Capacity 5,00,000 per year
“ InMay 2023, Golek announced colloboration with Dat Bike. VINFAST  [oaw modes 9 models
pannersin
transportation, food delivery and courier services through =
GoRide, GoFood, and GoSend, respectively. Year of Establishment | 2012
+ DatBike's Weaver++ will be used which provides for 200 km Country of Origin Vietnam
range and 3iemph top speed. Additionally, it can be fast = i i X
charged ot Dat Charge stations 20 minsfor 100 km range | (“romsdinins uow Lk of uritaebpeine Lo ok ot Flart Locstion__ 2ty B larg
nto. s M vsot B Obon B ntica B Gogoro B Ortech PEG A e Rt
BAEMIN + For delivery crivers who Want1o Swilchto e2Ws the main Mres B vades Mno I O oice I vimoto 02W Models 6+ modals
* increasing travel distance fwea(h(lnr\;t N * Unlike ICE 2W market which is dominated by Japanese Year of Establish t | 205
o A S i S deiary Lanvice company + increasing movement speed and aceeleration ‘OEMs, the e2W market s Vietnam s dominated by oby ok i fehoa
somptcsd pertashio Wi SO on s DR BiTocs 5 n-du:mu|33I|,P|yz|lmlqr e . domestic players like Vinfast and Pega QP Country of Origin Vietnam
+ good service for charging / battery swapping station E -
= Selex: dutil « Key 2W manufacturessuch as Honda, Yamahaor ERALEacaticn MinhYon, Vinh Phuc
ngher utizat Limited i Suzuki have not yet initiated &2W production in Production Capacity 4,80,000 per year
* Selex provides commercial e2Ws with 50% higher weightand batteries 0 th t signifi the Vietrram primarily due to lack of clear policies or =
volume capacity thon other models present in market delivery staff for not using e21ils support by Vietnam gowt. for e2W development £2W Models 15+ models

Souurce: Seconclary Research, NDC Transpost [iiathee o Asia, Proenaring sustainabe trancpost 2 Viedraen: MDP!
ooy

oot €] homors Researen men ] Souree: Secondary Research

+ NI g1
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Vietnam e2W: User Preferences — Key Challenges Vietnam e2W: Manufacturing and Supply Chain
High upfront cost of e2Ws becomes a major barrier for widespread adoption, Vietnam has well established ecosystem for ICE 2W manufacturing and can take
certain fiscal and non fiscal incentives are required to close the cost gap lessons from it to establish e2W manufacturing and supply chain
Overview of key challenges Overview of e2W component ecosystem in Vietnam
- e2Ws havenigh. uplmntcns\and TCOwhen compared with ICE counterparts, making themess m m ’ Reserves
High atlra(lweu?b y ) . * Lith d Cobalt are one of &l manufactunng.
igh Upfront Cost  [RES E2Wareal fore2W. No special . 3.6mn tons) mainlyin provinces of Thanah Hoa, SonLa
incentives for e2W purchase are provided and CaoBang
¢ b i 1 primarilyin Quang
N Ml - c2Ws with lead acid batteries lack fast charging capacities Waai Pravince in Central Vietnam
Reduction of charging i Users are accustomed to overnight charging at home that usually takes 4 to 6 hoursfor a full charge
time + Home based power rating, hence, charging isalso ly for li-ion
based e2Ws. Mining and Processing
. l\.\(leelm\llhiu \Flﬂuslrwsﬁll not T i
R « Majority (over 60%) of e2W sold in Vietnam are powered by Lead Acid batteries, which have lower | " is il vary limitad,
LU CARUCEUC  energyand power densityas comparedtoi-ion batteries. + Onyone ject s being BanPhuc in Son La
performance « Li-ion ige withi lead-acid mwﬂ:e-nd is expected to be production ready by 2025 with steady state production rate of
batteries g 18,000 tons par year.
+ 90m of b ek ke i pany
) " i nd 1 L Engi 7 bechanica Joit tock
P LN " siie: e :
f":fr 2’;5;'32;?““"“ " Subsidized charglng rates alung wmhexemptlonfromm\\s, parking fees ‘etccan helppromote uptake o T e i,
Assessment
Inconvenient Cargo * €2W models availabl mai usage. With more and more. K Vietnam currently does not have any mining and processing capacity to domestically
PN companies collaborating ferusmgezwsfmﬂeet P A e e R 5 produce key raw materials for battery cell production.
conveniently designed for delivery partners Battery raw materials nead to be imported

Source: Primary Research, Secondary Research, Company Websites

Coppigt ) Nomua Researca s id Allignsresened. NRE 79 Souren: MRS Analysi, Sacondary Resaarch PR R ————— I [ ")
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EV Ecosystem Study Vietnam e2W: Manufacturing and Supply Chain
NRI has looked into five key aspects critical for the development of electric Vietnam has well established ecosystem for ICE 2W manufacturing and can take
vehicle ecosystem in Vietnam lessons from it to establish e2W manufacturing and supply chain

Overview of e2W component ecosystem in Vietnam

Lead Acid Batteries
* Manufactuning of Lead Acid batteries for e2Ws is well established in Vietnam.
* Kayimscnad OryCallan:
GSbattery amCo. Ltd. P !bBEr!'ahw-K:‘(hnmy
el

n
Li-ion cells, Battery Pack and BMS
+ Li-ion battery cell production isyet 10 start in Vietnam
- Samsung SDI have batte
* 1n2021, Vingroup started constructing the VinES Battery Minq!aﬂtunnq Factoryin the Vung Ang
Ecanomic Zone (Ha Tinh), with capacity of 100,000 battery packs per year. Phase 2 of the factary
will expand praduction to include battery cell manufacturing also.

Col m.;

BMS is mainly imported as part of battery pack by almast all e2W manufacturers currently, BMS
algarithy therin-hauseor EMs

Recycling

+ Load Acid battery racyeli or jurisdiction of Ministry of Envirenment which has
li for recycling. Li-ion battery recycling ecosysten needs o be developed
Understanding A q
Manufacturing and SDREEIT 41
Supply chain Lead Acid battery manufacturing is well established, and can be sourced domestically
Livion battery packs are mostly imported of e2W OEMs, with Vinfast planning to
establish cell manufacturing plant
conguc) e snwrn o s v manes. N 60 Source NS Al Secomdiny Reserch JpICNET— "
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31 34 o

Vietnam e2W: Charging Infrastructure

Vietnam e2W: Manufacturing and Supply Chain
Vietnam has well established ecosystem for ICE 2W manufacturing and can take Vinfast has emerged out to be a leading player in setting up e2W charging
lessans from it to establish e2W manufacturing and supply chain infrastructure in VN with ambitious expansion plans in future
view of e2W component ecosystem in Vietnam Overview of Vinfast's e2W charging infra development
e2Ww Electric Mators Vinfast's e2W charging inira snashor |
* Vietnam's e2W motor manufacturing industry is not yet developed. e2W mators are mostly Since it's establishment in 2017, Vinfast has become a dominant player - -
i 2 EV mak hasBYD .l in and has i
component manufacturing plant in Vietnam 2 the country. It for
N <harging infra development involves: o S A
e2W Controllers % Wikpheng
+ Dueto lack of expertise in electranics, e2W il iy o
imporiedby € 2% manufacturers VINFAST 63 3000+ 150,000 | ‘s HAmAN
provincesandcites  Charging Statione Charging ports "
across VN hubs acrossstations 'g;ﬁ:“ L

Chassis and body

hassi manu il i,
ICE2W, Pt alic hal Key Specifications of Vinfast's e2W charging solutions s,
; 3

+ Slight modifications required for €2v#s which can be easily accommodated by supplers

Other components

= P — -
1 \ Operating Voltage | 1 phase, 220 VAC + 5% waT B “!W'ﬂf!"
e 1 . daneloricE2We Operating Frequency | 50 + 5% Hz g Sk 3
‘Wattage Rating 1.2 W/ charging port ey SMREC: )
Assessment . § 2 e
Chassis s Body Online Protacal CAN Protocol
e2Wspecific companents such as motors and contrallers are typically imported by ey T -

Drivetrain

e2w manufacturers Domestic manufacturing of e2W components need to be - -

bl Protection Overload/overheat/short circuit/anti-shock
‘Charging Price VND 3210 9/kWh

Source: Secardary Research, Compary Wiebsites 3

Copg €] W smmwnznmn rs g s NRE 87

2
=
o

P ——— i) s et Arouisnes. N B0
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EV Ecosystem Study Vietnam e2W: Charging Infrastructure
NRI has looked into five key aspects critical for the development of electric Apart from Vinfast, Vietnam has seen rise of new players such as Dat Bike and
Eboost who are taking initial steps towards building the e2W charging infra

vehicle ecosystem in Vietnam
Overview of key initiatives

Dat Charge

Charg

Energy & charging

=« Eboast provides smart charging = Dat Bike was founded in 2019 primarily to offer electric two
solutions for e2Ws and e-cars for wheelers with high speed and high capacity.
bath home & commercial .l Ch: fast charging statie ork,

~1ts offering includes “offset with first station in 2022 in HCM City.

> through solar” in collaberation “Weaver 200 can be charged for 150 km range in just 30 mins
with LYS Energy Group, thus
promoting “green charging’ 0 3 - _
A \

Jaurney of EBoost

2022 | Ectablished aver 700 charging points across Vietnam
oz | Established more than 250 charging points for 2w
and started car charging business

020 | Started commercializationof £ charging business
with pilot project in Ho Chi Minh City
| 2013 | Started deveioping charging solutions
P ————
2 Sser ConmpiC) b R vatian ot s aews INRE 88

Corwihe (€1 Memurs Research st

[ + ] B
Vietnam e2W: Charging Infrastructure Vietnam e2W: Charging Infrastructure
The e2W charging network and battery swapping system are still limited in e2W Battery Swapping has remained in a limited state of development in
Vietnam, with only a limited number of players offering the solutions

Vietnam with only few players taking the lead in infrastructure development
Overview of Battery Swapping Infra and key developments

Selex Motors

Key Battery Charging Models implemented in Vietnam

+ Established in 2018, Selex motors started providing Battery swapping solutions in 2020,

+ Selex proprietary battery has an outstanding 70% compatibility with existing electric
motorcycle models in the market.

* Itcurrently has 51+ swap stations across Vietnam and also offers battery rental services

MO Batterie:

| Discl Itterins e esppcd
- MO Batteries is a Singapore based organization, that provides EV Fleet management

| Supplies the sluctricity via plag-ins to harged
recharge batteries in EVs with fully charged batteries a
solutions. It has recently started operations in Vietnam.
i Types of swapping ving J " )
On board charging (AC) + Side Swapping a = It follows the model of centralized charging st MO Charge hubs and battery swapping at
MO client hubs. ensuring 24x7 supply of swappable batteries

Off board charging (D) + RearSwapping
+ Bottom Swapping

bes V
A ——
@ () L + Vinfast had ereated a netwark of 400+ battery swapping stations acrass Viemam, however,
2 v the battery exchange service was stopped from 1°" Mo, 2022 for Ludo, Impes and Klara S
- Most prevalent /- Growing segment X- No Pilat « Vinfast has decided to focus on development of battery rental services after surueying the
vinrast needs of Vinfast e2W customers
Sxmce: Sty Resorth Crmpiey Wobsis
ced aeds e e e R B
Source: Secondary Researth PR r—————— (. R}
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37

Vietnam e2W: Charging Infrastructure

The growth of e2W charging and battery swapping infra has been primarily
hindered by lack of technical regulations and standards

Overview of key challenges

Lack of charging
station construction
guidelines

Absence of Inter-
operability standards

Preference for home
charging

Lack of
incentives/subsidies
for charging stations

Power Quality
concerns

No set of standards for building chargi ions, e.g. electrical orthep

device system.

Challenges related to the legal framework guiding the installation of charging stations in each specific
locality as each locality will have differentinterpretations and different instructions.

Bike to car ownership in Vietnam is around 30:1, resulting in population preferring 2W for their primary
travelling needs

Though electic carsand electric two
wheelers, Interoperability standards are absent

Majority (over 60%) of e2W sold in Vietnam are powered by Lead Acid batteries, that essentially lack
the capability of fast charging

Buyers are accustomed to slow charging at home during night time and hence, do not feel the need to
go to charging station

+ No supply side specific incentives or subsidies have b for €2W charging
infrastructure
*+ No particular i it bsidized etc. have be for e2W users to

promote use of e2W charging stations

Vietnam's robust growth has resulted in strong electricity demand, leading to localized power shortages
especiallyin HCM City.

Also, there exists a limitation on the power supply to the charging station, the level of power provided is
uneven and sometimes not even available

Source: NRI Analysis, Secondary Research Conyigt (©) Nomura Researchlnstiute, 1 All ights reserved. NI 90
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Data Collection Survey on Promoting the Electric Motorcycle Industry
and Strengthening the Supply Chain in Indonesia

Final Seminar

Joint Venture:
Oriental Consultants Global

Pacific Consultants KK

NRI CONSULTING & SOLUTIONS (THAILAND)
COMPANY LIMITED

Framework of the Survey

Confide

Activities in the Survey

Discussion with AISI

Discussion withITB Visit to B4T Lab

Today’s Presentation

Survey period: May 2023- July 2024 (15 months)

PR Stable of ificati Promotion of Investment
Objectives | mobility in Indonesia | | by Japanese companies
I Comparison with other countries (India, Vietnam Thailand)
Activities
: ' . Impact on
Comparative Pilot Project:
Component
Studyon Battery —| YserDemand i japan Study ™ Manufacturers due
Standardization Y Tour to Electrification
Outputs of Potential for Electric and Battery-related Industries

Confidenti

Background and Objectives of this JICA Survey

1. Survey Activities 2. Suggestions of “Potential Activities”

Study on Battery Standardization Battery Standardization

Study on Electric Motorcycle Demand Battery Recycling

Interview Research for Components Human Resource Development

Manufacturers

Motorcycle Parts Industry Support
Comparison analysis between India,
Vietnam, Thailand, and Indonesia

Morning Session Afternoon Session

Today’s Presentation

Background of this JICA Survey

The Indonesian has set a target of increasing the
number of electric motorcycle production to 1
million units per annum (totally 12 million units)
by 2035, and is aiming to promote the spread of
electric motorcycles domestically and make ita

sales/manufacturing base for key components

such as batteries in Southeast Asia .

2W EV
10K units

2W EV
12,000K units

Most recently, the government plans to install
32,000 public battery charging/swapping
stations by 2030, and has introduced incentives
for electric motorcycle owners, such as subsidy
for the purchase of an electric motorcycle.

1. Survey Activities
Study on Battery Standardization

Study on Electric Motorcycle
Demand

Interview Research for Components
Manufacturers

Comparison analysis between India,
Vietnam, Thailand, and Indonesia
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Today’s Presentation Standards about Electric Motorcycles
. Standards related to Electric
1. Survey Activities
Motorcycles
Dimension of battery cells ISO/PAS 16898
Study on Battery Standardization SNI IEC 62660-1-2017
Performance and safety test of battery cells SNI IEC 62660-2-2017
SNI |EC 62660-3-2016 All of these SNis ‘
Performance test of battery packs SNI 9102:2022 are voluntary
Safety test of battery packs SNI 8872:2019
Performance test of swappable battery packs SNI 8927:2020
Safety test of swappable battery packs SNI 8928:2023
Source: NBRI, BSN
<Others>
B BSN: G i Scheme for ian National of

Telecommunications, and Optical Products (2021)
N MOT: Regulation No. 44 of 2020 proi all vehicles produced in the country or imported from abroad must
obtain a type test certificate according to UNR 100 (electric vehicles) and UNR 136 (electric motorcycles)

6
10
Confidential
Comments on SNI 8928 (Revised in 2023) in the hearing , i
survey Today’s Presentation
mSNI8928 (2020) Revisions:
ol ] Size (mm) Narrowing down of battery types — Battery types around 1. Survey Activities
M“' Capacity N N2 N 48V adopted by Japan, Taiwan, etc. are excluded.
(Ah) Change in battery size (only the upper limit was changed
iz id 179 425 to the regulation)
e 20 | 105 | 218
2 e T 2% Addition of nominal voltage range and maximum weight
200 155 248 Change from current capacity (Ah) to power capacity (Wh)
20 | @ 3%
n. 2 195 | 165 | 30 Point: Study on Electric Motorcycle
200 | 170 | 270
e The narrowing down of battery types will not have a Demand
e e significant impact on manufacturers other than 60 and 72V
n » 180 160 308 in the immediate future because it is a voluntary standard.
Concerns about future mandates.
mSNIB928 (2023)
! rated Nominal Maximum Minimum | Maximum size (mm)
voltage voltage | mass (kg) | energy - T
() range (V) capacity (Wh) “°"9 o | e
| |
60 §5-66
7 778 13 1.300 220 200 : 385
17 rated voitage is different from the working voltage
7
1
Confidential Demand Survey Confidential

Major swappable batteries in Indonesia
The market has more than 50, which is expanding. Outline of the Demand Survey

To identify issues for the diffusion of Electric motorcycles (2W-EV)
from the users’ perspective

Gesits Volta AHM Oyika Kymco Electrum
L
O -
72V 60V

Key Research Questions Main Survey Items
Voltage 60/64V 6472V Approx. s082v 6072V 72V Understanding the actual (objective) use of 2W-EV Current Usage
50.26V = What are the current use of 2W -EV and how do they differ e e e
Capacity 1,440 1,380/1,34 1,300/210 1,314 1,680 1,743 1,680/1,44 1,800 Wh from those of 2W-ICE increase/decrease in mileage, Gifferences from 2WICE)
Whiunit 4Whunit  0Whinit  Whiunit Whitnit Whiunit oWhunit Increase/decrease in maintenance, etc.)?
pimersion 124023 %0 2><420x o 1433)31" Qggf);'w 12:24)«;170 : ) : Identification of Key Purchasing Factors Key Purchasing Factors
X o (L . L Research = What do users consider important when selecting and (Motivation for using 2WEV, Selection
3x156.3 Questions & purchasing 2W-EV? criteria, Attractive brands)
Type MNC LFP LFP ~(Lithium)  NMC NMC SLA- NMC S it
S ing the subjective i Convenience and User Experience
Certificate - B IP67,CE, UNR136 - - - - = What do users think about the convenience and (Pros/Cons of 2W-EV compared to 2W-
fEC 62133, Spperience of sing 2WeV (especially the advantages and ICE, Satisfaction with use of 2WEV)
Weight 8kgunit - 112 10.3 kg = 10 kg/unit - 10 kg/unit Identification of key issues for diffusion Issues and Needs
kglunit * What do users consider criical for the diffusion of 2W (Encountered problems Boltienset
SNIB928 - Fuffiled Fulfiled - Fufiled - - Fulfiled v Recommended measures)
12
Confidential Demand Survey Confidential
Comments on SNI 8928 (Revised in 2023) in the hearing
survey Survey Targets and Overall Survey Process
Some commentators suggested that the intention to narrow down the battery types Survey targets are classified from 2 perspectives: "User attribute” and “Type of 2W".
covered by SNI and to revitalize the market worked in the revision at the end of 2023. Survey was conducted in 3 phases through a ¢ ination of interviews, q i ires, FGDs,
Since then, the annual number of newly registered electric motorcycles in 2023 has and House visits.
increased to over 60,000 units, or slightly more than 1% of total motorcycle sales, but the
contribution of the subsidy policy is significant, and the contribution of narrowing the Survey Target Segments Overall Survey Process
battery type is not large enough to be apparent at this point. It is expected to depend on " oot
; : ; Legen o. of
Fhfe sharing of batterleshamong manufacturers and progress in the development of shared ©: Main target, O Target for comparison Phase | Period |  Methodology | oo | Location
infrastructure (e.g., exchange stations). m
Type of 2W Trial 2023 Offline interview 20 Jakarta
Even if a standard is established and certified, it is doubtful that the batteries supplied will a9 sepocq | Offine interview 50 J::;::
always comply with the standard (meet the required performance and safety) (A (Battey- (N:"_i") IcE E-Bike Phase 1 | o Online .
pioneering study by the National Battery Researh Institute has shown that batteries do not G questionnaire 18 Online’
meet their stated performance and that there is a wide variation in quality among the cells e Karawang,
within them). 2 | susi Phase 2 FGD: 37 Denpasar,
thin them) flw=lo@ @ 0| - m |
£ Online 208 Online*
E Feb- questionnaire
G | Private * Phase3 | Mar Jakarta,
5 | user ©@ @ | o | o 22 ouse v 7 s
Bandung
* Private users of EV converted from ICE were also surveyed. * Online questionnaire survey covered
9 ellof ndonesia surveyed in total
13
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Demand Survey c

Key Findings | 1. Current Usage (1/2)

Key Findings | 3. Convenience and User Experience (1/2)

Business users of battery-swappable EV drive 150-200km, and swap batteries 4-5 times per day.
Private users use 2W-EV for commuting and travel less than 60km (within mileage per battery).

Business User Private User

rans; of Business users Commuting 64%
Transportof 80%  yse JW-EV for Mostprivate
persons Errands. 22% users use 2W-
Purpose of Use pothita s Habby f13%
everyo service an o
petvernel 7% food delivery . TG
foods. Others 12%
(n=30, multiple answers allowed) (n=346, single answer)
o 50 100 150 200 (km) ( 0 50 100 200 (km)
T & - & -
vaiyoriving [ P i i e ot
swappable swappable
istance —_ —,
(on average) T pugein 132km k) ¥ puugin 47km
(n=28; battry swappable 2WEV users, n=40:plugin 2WeEV users) e R e e T ]
T o 1 2 3 4 stmes
7 . da P
Swapping/ P sotter- o Battery- o "
Charging IS st swarpatle

Frequency
(on average)

é;;vg; Plug-in 10

(1=859: battery-swappable 2W-EV users, 1=202: plugin 2W-EV users)

Ti g )

(n=30; battery-swappable ZWAEV users, n=40: plugin 2W-EV users)

Note: 1" means number o valld responses forcach tem. 14

Source: JICA Survey Team
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Key Findings | 1. Current Usage (2/2)

Both business and private users find 2W-EV more convenient than 2W-ICE

because of less running cost and less maintenance

Business users tend to complain about fast battery depletion and difficulty to find swap station

while private users are more likely to be dissati: with shorter mileage and less speed
Business User Private User

w0 60

80 100(%) ) 80 100(%)

0 20 4 &0

Pros of 2W-EV
compared with
2W-ICE

Environmentally friendly
8% Not noisy
No wait for gasoline

Environmentally friendly
Not noisy
No wait for gasoline

Comforable to ride Comforable to ride

(0250, musple answers allowed) e, owed
0 20 40 60 80 100(%) 0 20 40 60 80 100(%)
arerydrans uicdy B
Cons of ZW-EV United swaplchargg saions a9
compared with 2% Lessspeed 53%
e shorer milcage per batiery 7%
Limited maintenance/parts. [ 36% Limited maintenance/parts. 49%
Higher purchase price NI 26% Higher purchase price 39%

(n=50, multple answers allowed) (0148, multple answers allowed)

Source: JICA Survey Team

Demand Survey Confidential

Key Findings | 3. Convenience and User Experience (2/2)

Business users prefer battery -swappable 2W-EV, which can save charging time.

Private users prefer plug -in 2W-EV, which allow them to manage the battery by themselves.

Some users complain about limited -service places and swap stations outside Jakarta . Therefore, expansion of
swap stations, maintenance and parts supply are important issue for further diffusion of 2W -EV.

Business User Private User

“Prefer plugin tye because | can control battery

‘Prefer battery-swappable typebecause you don't
- health’ - Private User in Karawang

. have to wait a long time for charging’
Swapping/ -Business User in Bali
Charging
Behavior

Usually charge at home around 7 to 9am, from 50%
to 100%. Home electricity capacity of 2,200W is
sufficient and | have experiencedio problems about
home charging’ ~ Private User in Jakarta

“Usually swap when the battery love is at 360% (o
avoid the quality deterioration of the batery”
-Business User in Makassar

“Have replaced shock breakers and brake parts, but
the cost is covered by Grab. Sdar | have experienced
10 problems.- Business User in Makassar

“There are no costs as the motorcycle is still under
warranty, 2 years for spare parts and 3 years for
battery. Maintenance is carried out at the OEM service
center because general workshops refuse EV repair
because they don't have knowledge

- Private User in Bali

“Sometimes parts need to be supplied from outside
the city (Cakung or Cikarang) and takes timé”
- Business User in Karawang

Driving distance is the same so far. Regarding service,

The period of use of 2W-EV is short so far, less than two years in most cases and no major
problems have arisen among users. However, it is necessary to be aware of the risk of a decline in
the resale value of 2W-EV after a few years, which may affect the demand for 2W-EV.

Private User

Period of Use (up to now, as of Feb -Mar 2024) Expected reselling price after 5 years

Average: 58.1%
[ Less than 6 months

[ 6 months-1 year [ 50% of purchase price

- 1-2 year [ 60% of purchase price
I more than 2 years 40% of purchase price
[ 20% of purchase price
(n=198) (n=198)

Expected reselling price after 10 years
Average: 43.7%

Expected Period of Use (onwards)

I Less than S years
I 80% of purchase price

income is not changed, but | think customer
satisfaction has increased because of the comfort. the problem is that EV service places are still limited” I 510 years
Difference from - Business User in Bali - Private User in Ball 10 years or more [ 60% of purchase price
40% of purchase price
“Running cost of EV is lower, but transport areas are “Maintenance is easierbecause you don need to [ As long as possible e
limited due to lack of swap stations in some areas” change oil, buy petrol and do routine service” 2% [ 20% of purchase price
- Business User in Makassar - Private User in Karawang (n=138) (n=198)
Source: ICA Survey Team 15 Source: ICA Survey Team 19
B Confidential B Confidential
Key Findings | 2. Key Purchasing Factors (1/2) Key Findings | 4. Issues and Needs (1/2)
Plug-in EV users consider “Mileage per battery” and “Charging time” as more important, Other than prices, bottleneck factors in the diffusion of 2W-EV include (1) performance issues
while Battery-swappable EV users prioritize “Availability of swapping stations”and “Power”. (mileage per battery), (2) i swap/ ing stations (3) mindset of people, and (4)
. inad i e and parts supply.
Private User
Business User Private User
Important factors at purchase of Important factors at purchase of
Plug-in 2W-EV Battery-swappable2W £V 0 20 40 60 8 100%) 0 20 40 60 8 100%)
(n=102) [®Very important omenhat important | pvg (n=96) [Verymporant  ®Somewhal mooriant | avg §
Not 5o important it considerex Not so important = Not considered score. Short mileage Shart mileaga
per battery per battery
Price “ Price I 4
| G Limited swap/charging Uimited swap/charging
[ Mileage per battery NEEEESZANSSSNNS| | 3.7 Mileage per battery RN 6
Spood INNETRNNNNETINN 2502 [ 31 Spood IEZRNRE N34 Bottleneck People’s mindset People’s mindset
— factors in
Power 12 Power NI
L] i pces -
l Charging Time 1 E]] [Avallabilty of Swap NG ey p——THS despite subsidies despite subsidies
Appearance | Design w2 [32] Appearance / Design 50 [31] Limited
maintenance/parts maintenance/parts
Reputation ISR NI 13 ] Reputation 13
Safety concerns Safety concerns
Brand Image: w2 [32] Brand Image 20 [32] about battery about battery

(*Score. mean: 3 pt, Not so important: 2 pt, Not considered: 1 pt)
(** 36 respondents (Plug-in) and 21 respondents (Battery-swappable) answered “aftersales support” as the other factor that thegonsidered important)
Source: JICA Survey Team

16

Demand Survey Confidential

Key Findings | 2. Key Purchasing Factors (2/2)

(050, llowed) (n=345,

20

Source: JICA Survey Team

Demand Survey Confidential

Key Findings | 4. Issues and Needs (2/2)

The survey found that there was a certain demand for conversion of 2W-ICE to 2W-EV among
users who want to save gasoline costs while keeping the body of 2W-ICE.
However, there is a disad of warranty after

whether government incentives can cover this disadvantage.

Therefore, the issue is

Case study of small conversion workshop

« Conversion Cost: IDR 16M (8M for
conversion, 8M for battery).

+ Conversion period: 1 day f batteries are
in stock

* Human resources: 2 engineers who have
taken a 10-day training provided by
ESDM

« Subsidy: Not applied because the
workshop didn't satisfy the government
requirements.

The workshop must be equipped with
installation tools that cost more than

1DR 500M, but the workshop couldn’t
afford them

Converted 2W

Battery used for
conversion

Source: JICA Survey Team

Though most users did not consider “safety” as an issue, the survey found unsafe usage,
incl. modifications to high-capacity batteries and the use of second-hand fast-charging devices.

Maodification to high-capacity battery

There were dangerous sparks during fast -charging

21

Source: JICA Survey Team
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Today’s Presentation

1. Survey Activities

Interview Research for Components
Manufacturers

Confidential
Results of Interview Survey in Indonesia (Japanese
suppliers in IDN)

Employees Parts affected by electrification by sales

12 —_—
ompana ‘

Needs for the Government

24

Confidential

Mikata Project in Japan
~ Achievements ~

Achie
84 times 180 times
3,892 companies @

2,938 companies
1,192 times @

111 companies
371 times @

KPI for Short term

1 7 200 companies

(2023,2024)

Number of company
supported by training,
seminars and expert
dispatches.

675 times

Expert
spatches

63 companies
136 times

KPI for Middle term

1 V4 000 companies

Project Bgdget

6 62
6
2 a1
4
s I
2
1
8 2024: 64,241M IDN
or

2022 2023 2024 2

2022: 42,463M IDN
Number of SMEs that were
able to progress through the
stages of business
transformation.

2023: 62,160M IDN

»

Confidential

Results of Interview Survey in Indonesia (Local suppliers in IDN)
1/2

Effect of the impact on sales

Employees
179 17
mpani ompani

27

Confidential

Results of Interview Survey in Indonesia (Local suppliers in IDN)

Needs for the Government Area of support and cooperation with Japan
gt rehcion o I o of s o v |
| —
Relaxation of import restriction technology cooperation |
Subsidiy for business conversion
Join Venture (V1)
Homan deveopment
i Business makcing
Charging station
Business matching = others  specific
1 0 1 » 2

Others.

“Muliple answers “Mulcle answers

28

Confidential

Suggestions for the Government of Indonesia

I Number of suppliers to be affected : Approx.500 suppliers

Current actions by suppliers

The majority of Japanese and local companies expect that there will be no major
impact around by 2030.

However, they are considering specific measures based on the assumption that there
will be some or significant impact in the next five to ten years.

Local companies are particularly concerned about the significant impact, and many
of them are trying to develop their business models by moving away from
conventional business models “copy to make” and expanding into new fields.

Needs for support by the government

A realistic roadmap and measures based on communication with related industry in
promoting EVs.

Relaxation of import restrictions on steel materials

Technical cooperation by the Japanese Government

Support for business matching with new customers, etc. 5%

Today’s Presentation

1. Survey Activities

Comparison analysis between India,
Vietnam, Thailand, and Indonesia

30
Confidential
Comparison between India, Vietham, Thailand, and
Indonesia

Background and Targets

Case studies will be conducted in India, Vietnam, and Thailand, and the results will be
used in the future when determining standards for interchangeable batteries in Indonesia.
These countries were selected because, like Indonesia, they are "currently in the process
of determining the standards for interchangeable batteries," and they are "aiming to

become future Asian sales bases for electric motorcycles.

Comparison Items

Market and Customer Preferences
Market Share
Policies and Regulations

These were compiled with a focus on

Indonesia's competitive advantages.

Manufacturing and Supply Chain

Charging/Exchanging Infrastructure 2
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Confidenti:
Comparison between India, Vietham, Thailand, and Indonesia
Market and Customer Preferences

Low Medium High

INDIA VIETNAM THAILAND INDONESIA
2Ws make up around 2Ws account for ~90% | 2Ws account for ~85% share in total automobile 2Ws account for ~85%

share of 2W sales ~75% share in total share in total salls by units. share in total automobile
automobile sales by automobile sales by sales by units.
units, units
5% ~10% T15% 1%

2022 sales = 845K units | 2022 sales = 350K units |2023 sales = 22K units.

2w S,ales Penetration 2023 sales = ~62K units

Confidenti
Comparison between India, Vietham, Thailand, and Indonesia
Charging Infrastructure

Low Medium | high
[ VIETNAM T INDONESIA
Targets One public charger within 3km No clear goal. The Ministry of Incustry's Hociear gos|
«cm g1 i ciies snd one Some it compaties tve | B o coromy, e snd | Plneeds 5 00ncharing
charging station every 25km soncunced indivd sations by 303

| an one fast charging station
on avery 100km on high:

1450 or oty cabe

v
typing up with e2W (pilots) of feet
manufacturers for fleet

operations.

commercial process, so t's up to the driver to decide
operators typing up | whether to choose a battery -powered vehicle.lug in
with OEMs for e2W | type direct sales, swap batteryis b2 for b: bike
feet. owned by criver used for business such as delivery
ifrun 200km/ day EVbike will each break even
point in short term ;
€. Gojek and Dat Bike, | E& Eg d Gojek,
utleing Hero electric Baemin and Selex, tc. Krungsr Bank to et
models, eBikeGo offer special rental prices to ShopeeFood riders;
providing leet for Swap-Go and 7-Eleven have partnered with SwapeV,
Zomato, Swiggy,etc. etc. (swap market 10%, plg in hybrid  90% mairly
upcoutnry performance is low ; power and charging.
5-7 hours are the hindrance of pnettration )
covid;food delivery s already gone, rental scheme
(revolving type will ot increase) investment for
charging station Nieu, HSEM, Etrans, no company

operators utilizing e2W
fleet.

E.g Zypp electric

c2W Fleet Maturity

(2022) Installation Base [ ore than 6,500 public Cver 1,500 gublic c2W =smeme~nbwua | Over 400 charging stations on
(Bl EVs registered In Thalland are equivalent to L2) charging stetlors for more than | cherging stations for dmne ag aubiic more than 89,000 2 unts sclc
~55% share of €2W's ~60% of e2W are ‘AImost 100% of e2W's sold are powered by i Jon [ ~90% of e2W's sold are ilEen € 2Wa sl i the st W sole i bt stbeitie the past 5
preference for Lion ‘o w20 i i the fa sold i st 4 years charging staions bawe been i the mast 5 years
bl s0ld are using i -ion powered by Lead Acid  batteries poverediy -ion 7 years, installod. HSEM and
Batteries. batter Niu(Winennie around 200
Typical oaly Usage Private: 2530km Private: 20730 Private: 20-50km Frvste TE70
Commersl: 7580k _|_ Conmeria 8-1ogkn | commarc; ave. 100-20kkm Commercial: 100-200km Wall defined seandards Tor e parveular standards MinaEry of Enarey and Hneral
nthailand, 7 ot Tleet Changers and chargiog statien | defined for secin | installation of cha 312

up ch,
e b [ ek nck s, T i
on global standards for connections of tha stations are
udance. required to comply with the 1EC
standards set (orth ty the
Flactriz Powser Authority

Resourses Regulatian No.
establishes detallest requirement
for enanging stations.

setup. statians, Comgari
Adharence ta charging sockets
Is not mandatory with O£

gl gty et
such a5 Ather, Ola Flect

Galy 3 imited number of
companies provide s ation
Faciities, and in Indorasis, the
stake-ounes power compary P
has taken the lead in char
infrastructure developrment,
Umited impact.

%4 impact on gid with expected
€2 poretration by 2030,

[charging Business Large number of layers Unmited numbes of players Charging stations are mainly
ity i such a3 VinFast, B vt cupplied for four-mhsslers,

with imited
heeers.

acilitics such as Athor Grid, Ofa providing charging.
Electric, Eic station facities

Grid mpast 9% of urban and B8 of raal | Vietnam alvaaty has
households have slectricty challerges in mesting the
sccess alncticiny demand.

i s s saffiient in £V charging infa is expected
elcticiy production. Lo tofurther sgaravate the

Officlals from the lectric
Ltllities (PEA and MEA) beleve
thar the demand for charging
batterias for electrc tws-
wheelers has a low fmpact on

[ mpactof c1W) ol e oversll arid
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Confidenti Confident
Comparison between India, Vietham, Thailand, and Indonesia Comparison between India, Vietham, Thailand, and Indonesia
Market Share Exchanging Infrastructure Gl oo [N
= oA ViEmAN THALAND NDoNESIA
Indonesia's Major global OEMs have already entered the market and have established supply chams [Growth of Swap| Hsem, ‘with over
8 = = Stasons by ey Ehran and oth 960 swap stafons stup by
ompetitive  BLL3 while local EV piayers: 50r swapstationsand | The pace o growthin the number ofstations s sil | March 2023 tate power
Advantage the electric motorcycle market.) Sun Mobility - 240+ swap pilot project by MO slow due to the lack of significant growthindemand | company PLN is taking the
statons i for EV bikes lead by seting up SBPKLU
TreT—— GatterySmart- 6900 swap | Vinfastiscontinued | Winnorie,which has the most,has 103 sttions, and | swapping statios.
é M “ Yulu (Yuma Energy) - 85+ swap. favor of rental services. | still small.
tions
P HoNDA ) @A |
W Vit Vario 160 o lstandards swapping standards fordW EVS, |  standards have been | ENTEG under the Technology ew
i codseon e | smounced w06 | Dot Ay SDIA)of Tl ki | O e g o
o @YAMAHA ), o ﬂ a‘g o e par
1 Kawatat) T fac battery packs and. d oth dardi
| e Mo, P d plans to to limited number of model:
Women $ Systems, Sattery Consortium thisyear to establish standards, | ony. Plans o standarize
swapping srvces.
wapping Corge amber ofpayers offering | Inmtalstagesof | That ahas pced
lusiness atery swapang s s devlopmentwithvery | celratonandpvir £ s ot very wwith ncressgurber o
abilty Sattry Smar, Sun Mobilty, Yo |fow playerssuchas | popular The prc
e i Therefore, EV b rematiorfoet | Vot swap Enrey e
Inbattery swapping | riders,an there s  need to Improve the offering batery swapping
sace merchantabiltyof the biles and standardice swapy || series
pateres
Difficult 0 el buyers who buy as asset a5 £V bikes|
Wi ot ool value drops fastr than ICE: 40% down n 1 year VS
g ol v 5 Honda ICE only 2030%
%/ YADEA b lBattery Battery standards definedon | Battery standards are | The UNR 136 iread renot
mi i e standaras ot defined catony forsubsided €V bkes defined
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Confidenti Confidentia
Comparison between India, Vietham, Thailand, and Indonesia Comparison between India, Vietnam, Thailand, and Indonesia
Policies and Regulations tow medum |G Summary

INDIA VIETNAM THAILAL INDONESIA
Well defined €V policy |  No €V roadmap defined. |  Well defined EV policy and Roadmap. Well defined €V policy and

National EV
Roadmap and Roadmap. Roadma

80% of e2W sales Defined EV penetrations B By 2030: e2Ws shall outpace
National penetration by 2030. targets, with 100% green | of production) by 2030, fossil units in newly sold units,
Targets be | In2023, et 80 target of 12mn e2W (culumilativ

achieved by 2050.

Comparison Items Indonesia’s Competitive Advantage

Market and 'S T market is the world's third largest, rivaling India

) in Indonesia by 2030.

Financial incentives, tax | No incentives for 2w
incentives and Import
preferential access. eaws.

taxincentiv

Subsidy of 10,000°
for v and preferential access.

only. (year 2025, old
Demand Side
Incentives

standards with 2:5 years time lag)
(* already registered models can use 180,000unit] 2025)
(**Battery capacity of3kwh, retall price of 150,000 baht or les

Financialincentives, tax | No incentives for e2W.

Import tax exemption forl
s,

's AdStatus). [t ightage of loans, CIT
holiday, Import duty exemption.

Incentives

pr and Vietnam in terms of production share.

Major global OEMs have already entered the market and have
established supply chains for ICE models.(Note that Honda and Yamaha
have a 94% share of the motorcycle market, while local EV brands
dominate the electric motorcycle market.)

Market Share

hurdlereduction and
capabily buldin
crorng || coimens rocuremen  for devopmencar | e sdoreeantin, Bolicies and Regulations  */early defined govemment poiicy and roadmap for the electrification of
g | Sndsering upof chargnginfs motorcycles and a detailed action plan to achieve the elecirification goals
s t charging stations, infrastructure, Battery swapping
uppor announced policy for infrastructure, Battery swapping.
£20dirds e mzang, The supply chain for electric can be | d
Buyback. a End-of-life and i
incentives. Promotion |  for Irion battery recycling|  ELVs has been formed under the National Electric Vehicle Polic|  measures; detailed roadmap for s Iy Chai bt due to the abundance of key raw matenals (e.g., nickel and cobalt)
1ﬁl§L§$L”J§fSXﬁ$ Y, | ccomstem development i‘;m?* (NEV). - No specific aw (setup a fine for not well| - recycling ecosystem need to be upply Chain needed to manufacture batteries.
Eneber — Battery recycling is currently under consideration by TESTA, TAI
responsibii ENTEC and other government agenci - . : . R e
esponsi) B e e g Setaciion Charging/Exchanging While the readiness to develop charging infrastructure is in place, clear

TAI=Thailand Automotive Association
Energy Technology Center

34
Confident
Comparison between India, Vietnam, Thailand, and Indonesia
Manufacturing and Supply Chain T

THAILAND INDONESIA
There are no significant Largest reserves of Nickel,

INDIA VIETNAM
[Raw Material Reserves | No significant reserves of Roundact resarvesof Nickd

Nickel,lithium or cobalt. and C reserves of Nickel and Cobalt. | |Abundant copper and cobalt
On the otherhand, there were | reserves.
recent reports of 15 million
tons of lithium reserves in the
south, but the government
later revised downward,
Nickeland|  No mining s being done No e being done Established Nickel mining and
lprocessing cobalt mining and processing. | currently. Only one Nickel currentl processing industry.
No lithium processing project being undertaken.
currentl
ported, No cell manufacturing Cells are produced atAmita, a | Currently imported; domestic|
many companies are setting currently. Few players msm-avv of Enevgvasom(e production expected by 2026.
local cel cted EA),
5 years. 1pvoducncn capaciy 1GWh)
a mostly Battery packs usually Imported.| _ Battery packs usually imported,
done inhouse. imported, Brands such as tt d K
doing pack inhouse. he
Currenlty battery import tariffs
is high: imported from China
andindia
[BMs ivhouse. Many| of o partof i impor part of battel
players ffringdomest battery pack. battery pack. pack.
soluti
Lion Tron [ron battery recycling [om Eeteey ey ecomrmen
limited scale, with GOl ecosystem needs to be ecosystem needs to be needs to be developer
imposing EPR. developed. developed.
[Flectric Motor & | very few very few iy imported, very few.
[controliers mainly
locally. imported from China 3t

Infrastructure goals need to be established to guide specific actions.

Contents

Battery Standardization

Battery Recycling

Human Resource Development

Motorcycle Parts Industry Support
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Potential Ide:

The Process to come to 4 proposed Potential Activities

1._Japan Invitation Program
JAMA. Hioki (Standardization, Test) ‘

oo | reemmeem e

Potential Ide.

Idea to Strengthen the Implementation System of Safety and
Performance Test of Swappable Batteries for Future Battery
Standardization

Output Activities

2. Issues clarified in the Survey Activities

« Safety of imported batteries, no system to
pursue liability in case of accidents_(Battery
Standardization Survey, User Demand

L

3. Global trend

« Accidents caused by defective batte
becoming more frequent and increa:
need for testing laboratories for quz

1) Safety and
performance test skills
will be acquired by B4T
staff and the training

1-1 Based on SNI8927 and other standards, make a list of test items required to enst
safety and performance and the test facilities (equipment, buildings, and other f
for these test items.

1-2 Select highly prior test equipment in terms of importance, versatility, and procur

Survey) safety control.

+ No attention is paid to recycling and reuse of
batteries and ELVs (Case Studies of Other | |
Countries

« From the perspective of preserving
global environment, there is a move
} penalize countries that fail to comply

Standardization

2. Battery Recycling

« HRD for business persons is already
monetalized by the private sector and the
education for high-school level will
accelerate the bottom-up (Battery
Standardization Survey)

« There is a shortage of human resou
every country to take charge of batt
semiconductors, and Al.

Human Resource
Development

4. Motorcycle Parts
Industry Support

|

« The business transformation of the |

\ ’ component industry into the electrif

« Rapid electrification is forcing more SMES to Sooogooe - industry is considered to form the bi
change their business = the next generation of industrial

Survey).
4.P of Japan

‘Aiming rebound on battery Pioneer in End Life Vehicle (ELV) Lack of engineers, and Battery + Mikata Project (Suf

related industries and battery management in the HRD consortium being active SMES for applying

Late penetration in world EV and battery education course  converting their bus

Indonesian 2W-EV market being established in higher

education

to electrification)

Contents

Battery Standardization

Potential Idea
Idea to Strengthen the Implementation System of Safety and
Performance Test of Swappable Batteries for Future Battery
Standardization

Overall | Contribute to improving the reliability and competitiveness of electric motorcycle and battery-rel
Goal |industries in Indonesia.
Purpose: | The system for conducting safety and performance tests of swappable batteries in Indonesia will |

strengthened.

Background [+  There are more than 60 electric motorcycle manufacturers in Indonesia.

* Many of them use Chinese-made batteries (cells imported from China and packed in Indonesiz
Indonesian battery manufacturers).

In a pioneering research conducted by the NBRI, actual measured values were observed to be
than the performance claimed by the manufacturers.

Cases of ignition of on-board batteries of electric two-wheelers have been reported in Indones
and as the number of units (number of units) on the market further increases, there is concert
accidents will occur with the frequency currently reported in India, China, and other countries.
Currently, tests of the safety and performance of on-board batteries are voluntary, but it is
important to implement battery tests to ensure safety and performance as the number of veh
increases.

When the Indonesian government aims to standardize batteries, tests to demonstrate compli
with standards are essential, and are indispensable for the development of the electric motor:
and battery industries in Indonesia.

Strengthening the test function of B4T will contribute to the development of a healthy market
of fraudulent and inferior products, and such a market is expected to attract investment by for
capital, including Japanese i

Potential Idea
Idea to Strengthen the Implementation System of Safety and
Performance Test of Swappable Batteries for Future Battery

will be manualized. cost, and install them inB4T.
1-3 Training on the installed test equipment will be provided to B4T technicians.
1-4 Training of other test equipment will be conducted in Japan.

1-5 Organize the training program for test equipment as a manual.

2) Conduct safety and
performance tests of

batteries on the market. market as a pilot project.

be considered.

motorcycle manufacturers) that cooperate with the pilot project.

2-1 Establish a cooperative relationship with battery manufacturers (or electric moto
manufacturers) to conduct safety and performance tests of batteries on the Indc

2-2 Study test items for the pilot project. For items that require test equipment other
those already installed, the possibility of cooperation with private test organizati

2-3 Conduct safety and performance tests of batteries from battery manufacturers (e

2-4 Analyze the test results jointly with cooperating manufacturers and identify issue

Potential Idea (TE

Idea to Strengthen the Implementation System of Safety and
Performance Test of Swappable Batteries for Future Battery
Standardization

Output Activities

3) Draft a mid and long
term development plan
for battery safety and
performance testing
equipment and
functions

together with cooperating manufacturers.

agency (e.g., B4T) will be developed.

3-1 Based on the test results and future battery demand/supply forecasts, implementatic
system and requirement of safety and performance tests in the future will be discuss

3-2 Amid and long term development plan for text facilities managed by a governmental

4) Develop a draft
policy for mandatory
battery safety and
performance testing.

the Ministry of Industry.

their opinions on mandatory tests.
4-3 Make suggestions to the Ministry of Industry regarding mandatory tests.

4-1 Based on the results of the pilot project, conduct discussions on mandatory battery
safety and performance tests and the test items that should be made mandatorywitt

4-2 Conduct interviews with battery (or electric motorcycle) manufacturers and organize

4

Potential Idea (TE

Idea to Strengthen the Implementation System of Safety and
Performance Test of Swappable Batteries for Future Battery
Standardization

Expected Schedule

e A

Phase 1 Procurement Training using procured equipment
For : :
Output 1 Training with cooperative test agencies

[
Phase 2 Discussions for establishing the cooperation with manufacturers
For : 1 .
Output 2 Pilot project: test batteries
Phase 3 Discussions for mid and long
For term development plan
Qutput 3 [
Phase 4 Discussions for mandatory
For safety and performance tests
Output 4 = A

Idea to Strengthen the Implementation System of Safety and
Performance Test of Swappable Batteries for Future Battery
Standardization

Kansai Human Resource Development Consortium

Standardization
Discussion Members forSNI
ILMATE/IMATAP |Data| MEMR
BSKJI/P4SI BSN
\ )
Datal
g BRIN
Japanese experts, BSKJIBAT | Data ) )
equipment, training : U P_"'VB'?_ I"smwe
program under the Pilot Prog i olle¢
cooperation with - of —
Japanese Safety and Performance Data
companies, tests . . Manufacturers
industries, etc. for Swappable Batteries Batteries

m|ndustrial Sectors

ENERGY (QPimepnet  (esvimsa {®
(f osakn sobA  HIOKI HORIBA [ESHIMADZU ZONILOHG
[ —— Kobelco
wSoB@TE EANKKEN & isTec WEaAwss
sonsi
=N AIRE .Ef;._n KANSAI
®Educational Institutes [ -
('f‘l) ;i‘#‘xg Z H 5 $ n KUAS mszanzss f Bhua
(Fukui University) . S
BT .)&!X# RMRIXY S ABMBUAFTIRSTIMFR -
e — E— College of Technology of Osaka st
& wERW @ KOSEN  FT)NOKAIDA/ Metropolitan University
ot varies A caewemwi
®Regional governments and cooperative organizations
Fukui, Shiga, Kyoto, Osaka, Hyogo, Nara, Wakayama (Prefectures), Kyoto, Osaka, Sakai, Kobe, Himeji (Cities)
FenTS [ B B s cmemmsme | -0 BT
e ) AR R (METI B BAJ, BASC
@0 nite | @ xguzy £y naaxnpen
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Idea to Strengthen the Implementation System of Safety and
Performance Test of Swappable Batteries for Future Battery
Standardization

Equipment required to perform SNI test items

No Equipment Name No Equipment Name
1 Charging and Discharging Devices 13 External short-circuit device
2 Thermzisstzggrte::ksefol:icf:erg!ing aid 14 | Over-charge and overdischarge protection|
3 Charging and Discharging Systems 15 Insulation resistance tester
4 Vibration testers 16 Thermal camera
5 Shock testers 17 Monitoring system
6 Drop testers 18 Weighing scales
7 Fire resistance testers 19 Measuring instruments
8 Thermostatic chambers for storage tests 20 Vaults
9 Thermal shock 21 Network Systems
10 Oven chambers 22 Generators
1 Environmental tester 1 23 Utilities
12 Environmental tester 2 (salt water)
48
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2. Suggestions of “Potential Activities'

Battery Recycling
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Potential Idea (TBL

Activity Idea for Used Automotive Batteries in Indonesia

Purpose Preparatory survey for a system of used automotive battery management in Indonesia: collection,
recycling/reuse/repurpose, disposal, etc.
Expected The Survey will provide the first step in realizing app of used

Achievement

batteries in Indonesia, including a review of the current situation, future demand forecasts, case
studies from other countries, and finding issues, and will provide policy suggestions regarding the
realization of appropriate management of used automotive batteries.

Expected Based on the achievement of the Survey, each component of the proper management system for
Following used automotive batteries in ia may be impi and stre by the i
Activities government and by cooperation with the Japanese government.

Background |+ Indonesia is expected to generate a large volume of used lithium-ion batteries in the future.

Lithium-ion batteries are toxic and can cause ignition due to shock and other hazards, so they
must be disposed of properly.

In addition, considering the finite nature of the scarce metal resources used in battery
production and the fact that reuse and repurposing are possible depending on the degree of
deterioration, Indonesia should consider recycling and other measures in Indonesia, where a
certain number of used batteries can be secured.

In Indonesia, although there are plans and individual initiatives for the development of
recycling and proper disposal facilities, there is no such thing as a master plan based on a basic
survey that accurately captures the current situation, a roadmap for the future, and the
development of a legal systemand imp! ion framework.

Potential Idea (TE

Activity Idea for Used Automotive Batteries in Indonesia

B Implementation Structure:

) ) Cooperatir; {
With relate ILMATE/IMATAP

DG in MOI L
. Cooperation| MOEF/B3
Cooperation from With related MOF
Japanese .battery ASDIPI Ministries BAPPENAS/PHI
C:f;gg'r"?ss + BSKJl/Center for |* . )
i N H Green Industry,B4T ———————————
Industries, etc. Y . Public/Private
Cooperatiol Institutes
* Universities/colleges )
<Cooperati(; Manufacturers

W Period: 12-18 months

Potential Idea (TE

Activity Idea for Used Automotive Batteries in Indonesia

Survey
Items.

1. Stakeholder Analysis

The following stakeholders related to automotive batteries in Indonesia will be analyzed in terms of thei
individual organizational status, industry size, and correlations: automotive battery packers, cel
importers, cell manufacturers, manufacturers of electric motorcycles used, replacement service provider.
dismantlers, and collectors, 2. used vehicle battery packers, cell importers, cell manufacturers
manufacturers of electric motorcycles used, replacement service providers, dismantlers, collectors
processors, final disposal site operators, recyclers, reuse companies, repurpose companies in Indonesia

2. Analysis of the present situation of used automotive battery management
Current situation of collection, recycling/reuse/re-purposing, and disposal of used automotive batterie:
in Indonesia

3. Survey of legal systemsrelated to used automotive batteries
Survey on legal systems related to the manufacture, transportation,
recycling/reuse/repurpose, and disposal of batteries in Indonesia.

storage, use, collection

Potential Idea (TE

Activity Idea for Used Automotive Batteries in Indonesia

Survey
Items

4. Demand Forecast

Based on the roadmap in the Ministerial Decree No. 28 of Industry 2023 and other projections of futurc
increase in automotive batteries, conduct demand forecasting for recycling/reuse/repurpose anc
disposal of used automotive batteries.

5. Case Study
Study on the used battery management system in Japan, Europe, the U.S., and China. Especiall
pioneering activities for NISSAN Leaf is a good example.

ystemin

6. Identifying issues and policy for used battery
Based on the results of each survey item above, identify issues that need to be resolved in order tc
realize appropriate management of used automotive batteries in Indonesia. Policy suggestions will alsc
be made to resolve these issues.

7. Training in Japan
Visit public and private facilities related to the used battery management in Japan and utilize the resul

for policy formulation in Indonesia.

Activity Idea for Used Automotive Batteries in Indonesia
Example: KLHK/B3 introduced current situation of battery management in Indonesia

vl I swing of prduction ad s Cechkal Bt e o
Wdonesa it necessany |
andard Eattery Fouder Fecovery Techaology that is sfe for the

COREXTORAT PENOELOLARN LMBAN £3 AN NON 11
CPUESTERAL o M ot i KB

Contents

2. Suggestions of “Potential Acti S

Human Resource Development

5t
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Potential Idea

Idea to Enhance Human Resource Development for Battery related Example: Educational System in Professional University of Electric Mobility Systems in

Industries Japan
Overall Contribute to the competitiveness of battery-related industries in Indonesia.
Goal
Projec Establish a system to develop industrial human resources engaged in batteryrelated industries il User Needs Social Needs [Needs]

Purpose: |Indonesia. | ‘
|

Background |+ InIndonesia, the localization of manufacturing is progressing, with plans to build a factory th
will manufacture electric motorcycles and batteries from cells, rather than only packing them Concept Making and Planning
As the number of electric motorcycles manufactured and sold increases, demand for persont
with expertise in batteries is expected to increase. Demand is particularly high for mechanics
charge of maintenance and repair of electric motorcycles.

n Japan, there are already programs that provide specialized education on electric motorcycl Technology of [Comprehensive
and batteries, and the Kansai Battery Human Resource Development Consortium is conducti Frame Development and Production Technologies]
human resource development through industry-academia-government collaboration.
Training services for working people on electric motorcycles and batteries are provided by the
NBRI as a private-sector project, and are in demand by PLN, IBC, and others.

Driving Frame Information [Basic
G

Batteries ear Structure | Communication Technologies]

[Basic

Math, Physics, Chemistry, English, etc. "
Education]

Potential Idea
Example: Curriculum Tree of Professional University of Electric Mobility Systems in «
[

CPrumbers indcatethe rmberandcoter ofth cariu polc)

Idea to Enhance Human Resource Development for Battery related

Industries
[yt ][ | =
BPSDMVI/PPP VI
N ) =)
Data I
p . p . .
Japanese experts, BPSDMI/Politeknik Data Private Institutes
equipment, training " « Universities/colleg
program under the Pilot Por;agram Cooperatiol
cooperation with N ’
Japanese TOT about B-a“f"esrela‘ed HR in futur o i o e o T
companies, eurricutum Manufacturers e
industries, etc. pportunitie: oo e
. J \ of OJT \ =) em

nih coes o  prosiont

Rrawiecaeond il v method of 0 ol research rjoc.

Potential Idea
Idea to Enhance Human Resource Development for Battery related
Industries Contents
Output Activities . “ . . ”
1) Through a study, curriculum | 1-1 Review current automotive engineering related curriculum in Politeknik 2. Suggestions of “Potential Activities
and programs will be 1-2 List up the knowledge and skills needed in battery related industi
developed for Politeknik to Conduct interviews with relevant private companies to ensure consiste
provide the knowledge and with the knowledge and skills required.
skills necessary to work in 1-3 Create a curriculum for human resource development in battery-relz
battery related industries industries, utilizing the existing curriculum.
2) TOT for faculty members of |2-1 Confirm the professional skills of Politeknik faculty members and se
Politeknik will be candidates to participate in the TOT.
implemented based on the 2-2 Conduct TOT considering Politeknik's annual schedule, respectively (Locat
established curriculum and Jakarta + a)
program.
3) Training will be provided to |3-1 Training will be provided to Politeknik students by trainers who h Motorcycle Parts Industry Support
Politeknik students by the received TOT.
trainers who have received 3-2 Training will be monitored by JICA Experts and feedback will be providec
TOT. areas for il
62
Potential Idea Potential Idea (TBD)
Idea to Enhance Human Resource Development for Battery related Motorcycle Parts Industry Support
Industries ~ Self-help support for Parts companies affected by electrification ~
Expected Schedule (E:a;eei:er::;u:::my:;rechnical Cooperation
_n x| u :
m s ‘ Compener e o Herety rarceroncs ot
Organizatons component companies to identify characteristics of
Phase 1 ) companies affected by EV shift and their responses to
Study for curriculum and programs development the shift,
ol :> Statistical surveys, company visits research
Output 1 Involve R&D organizations
Possibility of co-operation with lending institutions.
Phase 2 Intensive TOT for faculty members ofPoliteknik between semesters ) 2) Plans to support each company’s EV shift will be
For |:‘> . developed on the basis of the consensus of the
Output 2 7| goopmrateneion | relevant system organizations.
wenswisuront | 3) Some of the measures in the plan for preparing the
Phase 3 Training Politeknik studer Minesa | EVshift are implemented as pilot projects.
For by trainers who took TOT .8, Irhouse Improvement actvities for the plan of the EV shft Job
Output 3 — integration of R&D departments, Human resource development such
as reskiling of inhouse personncl
Implementation system 4) The policy -making capacity of MOI staffis improved
IKMLMEAA or IMATAP under the Ministry of Industry implement, through enterprise analysis and the development of
supported by GIAMM and PIKKO. the plans for electrification.
This idea, currently focused on motorcycle parts, plans to expand to
i including like
GAIKINDO. 63
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Potential Idea (TBD)

Outcome 1
Summary of the interviews with the motorcycle parts industry

for the Matchi ity/Trade fair ici in matching events and other activities
government of y supp MA and i
Indonesia (e.g. Tegal Municipality)
‘ i ion of steel import
Investment incentive new in electric
components
of ion of { ion of
order to cope with low-cost Chinese components and
to achieve mass production scale etc,
for the Technical venture  Batteries, motors, controllers, etc.
government of Japan
Human resoures Hi to

electrification technology

Local suppliers are trying to cope with electrification on their own, without relying on government support.

+ The greatest demand is for the to promote domestic
« Some as the cost of investing in new products is high for SMEs
due to high interest costs and strict financial screening.
. ions for i ion and joint ventures with Japan are high,
64
Potential Idea (TBD)
Outcome 2

Supporting target companies to develop plans to enable them to
adapt to electrification

Image of Dispatch of JICA Experts (Free of charge up to five times) Description

Supporting the 'transformation of the business category of
responsibility and business building’ of automotive parts
suppliers (e.g. engine parts), where demand s declining.
onol BV Heanngof ssurs Free online consultation

e
trendfimpact management plans

Contact points are set up at MOl headquarters
and at the main regional offices to receive
| ‘Advice and decuion | Preseniation of reception consultations via SMS and other
| > onthe use of vhouse  roudmap forbusiness means.
e plarning
| JICA expert team (handled through re -
| commissioning) visits SMEs to organize and
examine their issues.

Decussiont, seminars, Foking mhowse | Duston of pokces
g MNM — > bectures, study seaons, based on the
omie poi campuny's i )
i) m oy e Dispatch of experts (free of charge up to five times )
etelh) Activities flow is as shown in the left
seminars, [ Moking howse  Drassion of poces
SCTMSINES > lewresstudyemions besdon e
Jin e company's On-the-job training and seminars (free of charge]
adressed @12) techroioge, sstems, J 8 ( ee)

P On-the-job training: Provide several courses on the function and
structure of electric vehicle components and opportunities to consider
projects that can be developed using their own technology.

G T pars Seminars: Provide information on domestic and interational trends in
carbon neutrality status of nitatives in
industry, 0 use the
foothold for future business development 65

Potential Idea (TBD)

Motorcycle Parts Industry Support
~ Self-help support for Parts companies affected by electrification ~

Schedule

Phase I(Approx. 6 months) : Expected outcome 1 and 2 in addition to human resources development

Phase 2,3 (Approx. 24 months): Expected outcome 2 and 3
Phase 4(37 months) : Expected outcome 4

[orose L tstrear oo aravear |
[ —

Phasel
Statistical surveys, company visit
“Involve R&D organizations
+Cooperation with lending institutions

Phase2
>

~Supporting companies to develop plans
t0 enable them to adapt to electrification

Phase3

“Implementation of pilot projects.

Phase4 >

= Suppor policy -maki t staff




	Cover
	Table of Contents
	List of Tables
	List of Figures
	Abbreviations
	CHAPTER 1 SURVEY SUMMARY
	1.1 Background and Purpose of the Survey
	1.1.1 Background of the Survey
	1.1.2 Purpose of the survey

	1.2 Survey Policy
	1.2.1 Expectations of the Japanese and Indonesian Parties to the Survey

	1.3 Survey Contents and Process
	1.3.1 Survey Contents
	1.3.2 Survey Process

	1.4 Survey Team Members and Personnel Plan

	CHAPTER 2 TRENDS IN THE OVERALL MOTORCYCLE INDUSTRY IN INDONESIA
	2.1 Market Trends (Sales / Production / Exports)
	2.2 Trends of Major Manufactures
	2.3 Impact of the COVID-19 epidemic
	2.4 Electrification Policy in Indonesia
	2.4.1 Major Electrification Motorcycle Related Policies
	2.4.2 Compliance with the domestic production ratio (TKDN)
	2.4.3 Issues that should be solved in future


	CHAPTER 3 TRENDS AND ISSUES IN THE ELECTRIC MOTORCYCLE INDUSTRY IN INDONESIA
	3.1 Market Trends
	3.2 Related Policies by the Indonesian Government
	3.2.1 Subsidy program for new vehicles
	3.2.2 Subsidies Program for Conversion from ICE to electric two-wheelers

	3.3 Major Electric Motorcycle Manufacturers
	3.3.1 Trends of Major Electric Motorcycle Manufactures
	3.3.2 Trends in industry associations
	3.3.3 Trends in Industry AssociationsTrends and Future Issues for Unification of Standards and Criteria in the Industry

	3.4 User Trends and Issues
	3.4.1 Characteristics of Users of Electric Two-Wheelers
	3.4.2 Characteristics of Swapping System provided by each company
	3.4.3 Contents of Demand Survey and Its Result

	3.5 Status of Related Infrastructure and Issues
	3.5.1 Gas Station
	3.5.2 Electric Power
	3.5.3 Battery charging and exchanging stations

	3.6 Trends and Issues in Strengthening Production and Supply Chain in Japan
	3.6.1 Trends in Strengthening Production and Supply Chain in Indonesia
	3.6.2 Issues in Strengthening Production and Supply Chain in Indonesia

	3.7 Trends of Companies in Related Services
	3.7.1 Gojek (ride-sharing service provider)
	3.7.2 Grab (ride-sharing service provider)
	3.7.3 Pos Indonesia (Postal and delivery service)
	3.7.4 Finance Service for Electric Motorcycles
	3.7.5 Conversion Workshop
	3.7.6 Conversion Workshop

	3.8 Impact of Electrification Policy
	3.8.1 Characteristics of Companies Affected by Electrification
	3.8.2 Needs of Companies Affected by Electrification


	CHAPTER 4 CASE STUDIES IN OTHER COUNTRIES
	4.1 India
	4.2 Vietnam
	4.3 Thailand
	4.4 Summary of four-country comparison

	CHAPTER 5 PROPOSED MEASURES TO CONTRIBUTE TO THE PROMOTION OF THE ELECTRIC MOTORCYCLE INDUSTRY IN JAPAN
	5.1 (TP21003 standard promoted by 4 Japanese companies and Indonesia's SNI) Concept of Support for Battery Standardization Process
	5.1.1 Current Measures
	5.1.2 Views of Japanese Companies
	5.1.3 Safety of Electric Motorcycles as a Whole Remains an Issue
	5.1.4 The View of Japan’s Contribution Measures

	5.2 Institutional Design for Battery Recycling and Reuse
	5.2.1 Current Policies
	5.2.2 Situation in Japan
	5.2.3 Challenges and Measures in Indonesia that require an Urgent Response

	5.3 Human Resource Development Project for the Battery Industry
	5.3.1 Battery Human Resource Development in Indonesia
	5.3.2 Japan’s efforts
	5.3.3 Concept of Support for Battery Human Resource Development Project

	5.4 Support for Enterprises Affected by Electrification
	5.4.1 Impact of Electrification of Motorcycles on Indonesian SMEs
	5.4.2 Examples of Support for Similar Companines in Japan
	5.4.3 Supporting the Business Transformation of Motorcycle Parts Manufacturers


	CHAPTER 6 CONSIDERATION OF MEASURES TO CONTRUBUTE TO THE PROMOTION OF THE ELECTRIC MOTORCYCLE INDUSTRY IN JAPAN
	6.1 Results of Pilot
	6.1.1 Japan Invitation
	6.1.2 Local Seminars

	6.2 Possibility of Collaboration with Japanese Companies and Organizations
	6.2.1 Collaboration with Instrumentation Manufacturers in the Battery Standardization Process
	6.2.2 Collaboration in the Field of Human Resource Development
	6.2.3 Collaboration in the Supply of Electrification Parts
	6.2.4 Discrepancies between TP21003 Standard and Indonesian Standardization Process that Remain as an Issue

	6.3 Consideration of Specific Contribution Measures (ODA / non-ODA)
	6.3.1 Battery Inspection System Enhancement Plan
	6.3.2 ELV and Battery Management Business Survey on Electric Motorcycles
	6.3.3 Human Resource Development Project for Electric Motorcycles
	6.3.4 Support for component industries affected by electrification.


	Appendix
	Table of Contents
	List of Tables
	List of Figures
	APPENDIX 1 DEMAND SURVEY
	APPENDIX 2 COMPANIES AFFECTED BY ELECTRIFICATION
	APPENDIX 3 COMPARISON OF THE 2020 EDITION OF THE STANDARD FOR SWAPPABLE BATTERIES IN INDONESIA (SNI8928) WITH ITS REVISED EDITION OF 2023
	APPENDIX 4 LIST OF EQUIPMENT NEEDS FOR TESTING OF ELECTRIC MOTORCYCLE BATTERIES
	APPENDIX 5 CASE STUDY ON INDIA, VIETNAM, AND THAILAND
	APPENDIX 6 PRESENTATION OF MAY 29, 2024




