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1 

Abstract 
 

Aiming to construct a value chain based on the reuse of batteries of electric vehicles in India, the 
studies examined the feasibility of various projects necessary for the value chain and the possibility 
of participation of Japanese companies and collaboration with local companies. As main 
investigations necessary for implementing these projects, (1) study on the present situation of electric 
vehicles, (2) study on the maintenance situation and prospective of charging stations, and (3) 
feasibility study on battery reuse projects were carried out.  

For (1) “study on the present situation of electric vehicles,” we visited the central government of India, 
the state governments, each OEM, etc. to grasp the current status through interviews and understand 
and estimate the number of electric vehicles in the future. 

For (2) “study on maintenance situation and prospective of the charging stations,” in addition to the 
above interviews, we visited companies involved with charging station businesses to understand the 
present situation and estimate the number of charging stations in the future. Also, we carried out 
literature review and organized information on the operation methods and schemes of charging 
stations in other countries.  

For (3) “feasibility study on battery reuse projects,” we organized information on the other countries’ 
efforts concerning battery reuse from electric vehicles through literature reviews. We also visited 
companies involved with battery reuse businesses to conduct interviews and organized information 
concerning the situation of battery reuse demand. Based on the collected information, we examined 
the feasibility of battery reuse projects in India.  
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1 Overview of Study 

1.1 Background and Purpose 

In India, the number of vehicles, such as automobiles, is expected to increase sharply with the 
country’s future economic growth, and the number and proportion of electric vehicles are also 
projected to rise as efforts to reduce greenhouse gas emissions and measures against global warming 
and the exhaustion of fossil fuels.  

In order to distribute electric vehicles, it is necessary to develop charging systems, etc. and establish 
peripheral infrastructure. Accordingly, it is considered necessary to study the outlook for the 
distribution of electric vehicles and related factors, and develop a scheme for infrastructure 
development at each stage. The distribution of electric vehicles would lead to the emergence of a 
battery rebuild and reuse market. Therefore, the aforementioned market would be dominant in the 
future.  

We can also expect the synergetic effects with the development of energy infrastructure, including 
the supply of renewable energy to electric vehicles and energy management combining V2G 
(Vehicle-to-Grid), storage batteries, etc. 

This project is aimed at developing a value chain based on the reuse of batteries for electric vehicles, 
and we will assess the feasibility of each business required for the value chain, the possibilities of 
participation by Japanese enterprises, cooperation with local firms, and so on.  

In India, where renewable energy is being adopted, the entry into the storage battery system industry 
based on the reuse of batteries for electric vehicles would enhance the presence of Japanese 
technologies, encourage Japanese enterprises to launch electric power energy management businesses, 
and contribute to the reduction in the consumption of fossil fuel-based energy and CO2 emissions in 
Gujarat. 

 

1.2 Scope of Study 
The study is targeted at mainly power storage, power supply, and batteries in the value chain 
development business based on the reuse of batteries of electric vehicles (refer to Figure 1-1 (within 
a red frame)).  
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2 Overview of the target country  
2.1 Basic information  
India’s land area, including the areas in dispute with Pakistan and China, is 3,287,000 ㎢ (approx. 8.7 
times the Japan’s land area) and is the 7th largest in the world. The country’s population is the second 
largest in the world after China, with approx. 1.28 billion people. It has increased by 17.7% in ten 
years between 2001 and 2011. In addition, the number is projected to surpass China’s population in 
2025 and occupy 18% of the world’s total population in 2050 with over 1.6 billion people1 (refer to 
Figure 2-1). From the population structure by age (refer to Figure 2-2), it can be seen that people of 
age under 25 occupy 45.2% of the country’s total population, signifying a high proportion of the 
young population. 

 
Source: Created based on World Population Prospects: the 2017 Revision by UN (2017) 

Figure 2-1 Population transition/forecast 

 
Source: CIA World Factbook (2017) 

Figure 2-2  Population pyramid of India (2016) 

                                                             
1 Japan Bank for International Cooperation (2017), UN (2017) 
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2.3.1 Vehicles 
（1）Overview of production 

In India, automobile are produced in mainly Gujarat, where Tata Motors and Ford are setting up new 
factories, Karnataka (Bangalore), which has factories of Toyota Motor and Honda (motorcycles), 
Maharashtra, where Mahindra & Mahindra, General Motors and many motorcycle manufacturers 
built their factories, and Tamil Nadu, where factories of Ashok, Hyundai Motors, Renault/Nissan 
Motors, Honda, etc. are located. (see Figure 2-3: the relevant areas are represented by red circles) 

 

 
Source: Created based on homepages, press releases, etc. of the above companies 

Figure 2-3 Overview of major vehicle plants 

 

(2) Production volume 

The vehicle production volume in 2017 was over 29 million, of which 23 million were two-wheeled 
vehicles (about 80%) and 4 million were four-wheeled vehicles (about 14%) (The figure in each 
parenthesis represents the percentage of total)3. India is a major automobile manufacturing country; 
it produces the largest number of two-wheeled vehicles in the world, and comes at fourth place in 
four-wheeled vehicles production after China, the U.S., and Japan. Moreover, the vehicle production 
volume has been continuously increasing in the past 6 years, and the Compound Average Growth 
                                                             
3 Vehicle classifications are based on the Central Motor Vehicles Rules (1989). 
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AMP 2026 not only sets goals through the growth of the automobile industry, but also encourages 
enterprises to adopt equipment to introduce and update the standards for vehicles, fuel, and emissions. 
The main objectives are to create 65 million new jobs, increase the export volume of vehicles 5 times, 
and raise the export volume of auto parts and components 7.5 times. The growth target figures for the 
automobile industry are as shown in Fig. 2-10. 

                                                                                                      (unit: 10 million rupees） 

 

Source: Created based on the Automotive Mission Plan:2016-26 (A Curtain Raiser) by SIAM (2016) 

Figure 2-10 Target figures for the automobile industry 

 

○ FAME India 

It will be described in detail in 3.3.2. 

 

2.4.2 Transportation and urban traffic  
（1）Urbanization plan: Smart Cities Mission 

The urbanization plan, which was announced in June 2015, is an urban renaissance project to improve 
100 cities throughout India by retrofit and renewal projects to make them more sustainable and 
friendly to people. The Ministry of Housing and Urban Affairs (MoHUA) carries out a variety of 
projects in cooperation with provincial governments and cities.  

In order to put the urbanization plan into practice, each target city establishes a special purpose vehicle 
(SPV), to which the central government grants 1 billion rupees (about 14 million dollars) per year for 
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5 years. Provincial governments and cities, too, need to make an investment. The urbanization plan 
focuses on affordable houses, multimodal traffic, waste management, etc. in a part or all of each city. 

The budget for fiscal 2018 is 39.9 billion rupees (about 540 million dollars), accounting for 14.8% of 
the budget of the Ministry of Housing and Urban Affairs15. As of Jan. 2018, cities recognized as smart 
cities are as shown in Figure 2-11. 

 

 
Source: Smart Cities by Maps of India (2018) 

Figure 2-11 Cities recognized as smart cities  

2.4.3 Information and Communications  
（1）Measure for promoting digitization: Digital India 

The Indian government announced the Digital India plan in July 2015, to promote the ICT of the 
nation. In five years from fiscal 2014 to fiscal 2018, the plan is to be implemented step by step, and 
a total budget of 1,130 billion rupees is scheduled. More specifically, the government focuses on the 
following three items:  

                                                             
15 https://economictimes.indiatimes.com/news/economy/infrastructure/smart-cities-mission-is-still-very-much-a-work-in-
progress-post-three-years-of-its-launch/articleshow/64523035.cms?from=mdr 
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・ Public digital infrastructure with provision of identification, cellphones, bank accounts, and safe 
and reliable cyber spaces 

・ On-demand administrative services with real-time provision via online and mobile platforms, 
provision of electronic financial services, and cashless transactions, etc. 

・ Empowerment of citizens with enhancement of digital literacy, and digitization through the 
storing of all documents and certificates in the cloud  

Under these items, it sets the nine pillars. The details are as shown below16. 

・ Broadband infrastructure 
・ Mobile connection for universal access 
・ Development of public Internet access points 
・ Electronic government 
・ Electronic service provision 
・ Utilization of open data platforms and governmental social media 
・ Manufacturing of electronic devices inside the country 
・ Creation of jobs in the ICT-related industry 
・ Development of Wi-Fi systems in all universities  

  

                                                             
16 https://digitalindia.gov.in/content/program-pillars 
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Source: National Automotive Board, Department of Heavy Industry18 

Figure 3-2 Distribution of electric vehicles 

The sales volume of electric vehicles in fiscal 2016 was 25,000 units. The top 5 states include Gujarat 
(4,330 units), West Bengal (2,846 units), Uttar Pradesh (2,467 units), Rajasthan (2,388 units), and 
Maharashtra (1,926 units)19 (These states are represented by the red frames in the above figure. The 
figure in each parenthesis represents sales volume).   

（2）Number of registered vehicles 
 

○ By vehicle type 
 

The number of registered electric vehicles is as follows. The total number is 314,204 units. For 
breakdown, Three-wheeled vehicles are dominant, the number of which is 230,955 units, accounting 
for about three-quarters of the total. It is followed by about 49,984 two-wheeled vehicles, 8,929 small-
sized vehicles (not for transportation), and about 3,293 small-sized passenger vehicles (at the end of 
December 2018) (see Figure 3-3). E-rickshaws (electric tricycles), which are used for taxi, are 
excluded from the number. 
 

                                                             
18 https://www fame-india.gov.in/ (January 6, 2019) 
19 https://www.drivespark.com/four-wheelers/2017/electric-vehicle-sales-figures-india/articlecontent-pf78314-
024254 html  





                                                                                                

24 
 

among car owners and non-car owners, respectively21. As mentioned later, it is forecasted that the 
Indian government will further promote the policies for electric vehicles, facilitating the distribution 
of xEVs, and as a result the potential of replacement demand of automobiles will grow.  

 

3.3 Outlook for Electrification  
3.3.1 Relevant government agencies and organizations for the popularization of electric 

vehicles 
（1）Government Agencies Concerned 

○ The National Institution for Transforming India (NITI Aayog) 

Aiming to transform the country of India, the National Institution for Transforming India (also known 
as NITI Aayog) was built after the approval of the Indian government was gained in January 2015 as 
an institution serving the function of a think tank that offers advice on the direction, policies, and 
technology to the central and state governments of India. It has replaced the Planning Commission 
that was set up in 1950 mainly for the purpose of fulfilling the function as a platform that meets the 
needs of Indian citizens. 

NITI Aayog, as a coordinator with the government agencies concerned, is responsible for leading the 
policy to urge adoption of electric vehicles. In May 2017, it published “India leaps ahead: 
Transformative Mobility Solutions for All 22 ” in cooperation with Rocky Mountain Institute, 
proposing that the Indian government should pursue policies on electric vehicles. 

This paper aims to create a vision of a new mobility system, and propels forward the concepts of 
“shared,” “electric,” and “connected” as a new mobility paradigm by presenting approaches to a 
mobility transformation, and three elements that realize the transformation. The three elements are 
(1) system integration (specifically, transportation data that are interoperable with Mobility as a 
Service (MaaS)), (2) development of shared infrastructure (in particular, mobility-oriented 
development and integration of Vehicle to Grid (V2G)), and (3) production of scale (concretely, 
product manufacturing and provision of electric vehicles) (see Figure 3-4). 

 

                                                             
21 https://insight rakuten.co.jp/report/overseas/20150806/ 
22 http://niti.gov.in/writereaddata/files/document_publication/RMI_India_Report_web.pdf 







                                                                                                

27 
 

NITI Aayog also published “India’s Energy Storage Mission” that stipulates the importance of 
producing batteries in India (2017) and “Valuing Society First Feebates Policy” that sets forth policies 
on feebates for boosting the efficiency of vehicles (2017) in order to bring forward proposal to the 
government. 

○ Ministry of Heavy Industries and Public Enterprises (MHI&PI) 

The Ministry of Heavy Industries and Public Enterprises (MHI&PI) plays a role in developing the 
industries relating to engineering in general, including energy-efficient vehicles, and administers 32 
central public sector enterprises (CPSEs). Furthermore, MHI&PI set up the Automotive Research 
Association (ARAI) that defines safety standards and the National Automotive Testing and R&D 
Infrastructure Project (NATRIP) that carries out test and development infrastructure projects for cars 
in an attempt to support interim engineering products, such as casting, diesel engines, and gear boxes. 
It is responsible for overseeing these institutions23. 

As for electrification, the ministry has formulated the National Electric Mobility Mission Plan 
(NEMMP2020), and Faster Adoption and Manufacturing of Hybrid and Electric Vehicles in India 
2020 (FAME). MHI&PI is serving an administrative role through various approaches, including 
provision of subsidies for a wide range of pilot projects, such as charging infrastructure, in an effort 
to encourage consumers to buy electric vehicles and popularize electric vehicles. The National 
Automotive Board under the ministry is entrusted with the aforementioned administrative tasks and 
fund operation, and the Department of Heavy Industry (DHI) is responsible for guidelines on and 
supervision of each electric vehicle-related policy. 

 

○ Ministry of Power(MoP) 

The Ministry of Power (MoP) takes the responsibility for developing general policies in the energy 
field, covering revision to the Energy Conservation Act enacted in 2001, the Electricity Act enforced 
in 2003, and other laws and regulations related to these acts, transmission and distribution of power 
generated at hydroelectric power plants (excluding small- and medium-sized ones with a power 
generation capacity of 25MW or less) and thermal power plants, popularization of electric vehicles in 
rural regions and the scheme of each state and the government union for increasing the electric vehicle 
adoption rate, and supervision of fourteen institutions and organizations, including electricity 
regulation organizations, such as Central Electricity Authority (CEA), and the National Thermal 
Power Corporation Limited (NTPC)24. 

Setting a goal of replacing all the vehicles currently used with electric vehicles by 2030, the ministry 
has proposed funding programs for encouraging consumers to purchase electric vehicles. One of the 
suggested programs is the National E-Mobility Program announced in 2017 in collaboration with the 
Ministry of New and Renewable Energy, which is a program to newly procure a total of 20,000 electric 
vehicles via public bidding through Energy Efficiency Services Limited (EESL) (see 3.5.1 (5) for 

                                                             
23 https://dhi nic.in/UserView/index?mid=1369 
24 https://powermin nic.in/en/content/responsibilities 
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details of EESL), a joint venture targeted at the Public Sector Enterprise (PSE) under the Ministry of 
Power. 

The ministry also serves as a coordinator with regard to issues related to the arrangement of charging 
stations and has set up a committee that addresses technological issues associated with charging 
infrastructure and issues pertaining to policies, regulations, and plans. 

 

○ Ministry of Road Transport and Highways (MoRTH) 

The Ministry of Road Transport and Highways (MoRTH) is in charge generally of road infrastructure 
and transportation systems, including planning, development, and maintenance of highways 
throughout India, technical and financial support to the state governments in relation to road 
development, and formulation of standards and specifications for roads and bridges. Its major duties 
are operation of the Motor Vehicle Act, 1988, registration of vehicles, and management of vehicle 
taxes, and the ministry is reportedly designing a vehicle scrapping policy. 

As an approach to electrification, MoRTH introduces electric taxis, busses, two-wheeled and three-
wheeled vehicles to public transportation systems all across India, and distributes funds for systems in 
large cities and supports fleet operators, including individual operators, for purchasing electric 
motorbikes and rickshaws. 

 
○ Ministry of Urban Development (MoUD) 

The Ministry of Urban Development (MoUD) is responsible for defining policies, supporting 
programs, ensuring coordination with the central and state governments and other leading institutions, 
and monitoring programs, all pertaining to national-level housing and urban issues. Of those duties, 
as for urban traffic, the ministry is the body that is chiefly in charge of coordination, assessment, and 
approval regarding urban transportation, including railroads in large cities, at the central government. 
It has recently cited the smart city project, the Atal Mission for Rejuvenation and Urban 
Transformation (AMRUT), and the Swachh Bharat (Urban) Mission as its main policies. 

For electrification, MoUD is putting forth efforts at the Green Urban Mobility Scheme for promoting 
replacement of busses, which are one of the most essential means of transportation in cities, with 
electric ones. 

The organizational diagram of the ministries and agencies involved in the electric vehicle policies are 
as summarized in Figure  3-5 below. 
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Figure 3-5 Organizational diagram of Ministries and Agencies involved in electric vehicle policies 

 

（2）Organizations Concerned 

○ Society of Indian Automobile Manufactures (SIAM) 

Consisting of 50 companies that manufacture and sell two-wheeled and four-wheeled vehicles, the 
Society of Indian Automobile Manufactures (SIAM) serves as an industry group that puts forward 
suggestions of various policies, regulations, and standards pertaining to the automobile industry, 
which specifically include exhaust gas standards and safety standards. The society mainly issues a 
plethora of publications and reports on automobile industry, and hosts seminars and meetings25. 

Regarding electric vehicles, SIAM published “White Paper on EV26” in December 2017, in which it 
has presented electric vehicle-related policies. This paper discusses success factors in policies framed 
to make electric vehicles widely adopted by citing the following objectives: 

 Replace all of the vehicles newly sold for the intra-city public transportation systems with 
electric vehicles by 2030. 

 Replace 40% of the vehicles newly sold in India with electric vehicles by 2030. 
 Replace 60% of the vehicles newly sold in India with hybrid vehicles and other alternative fuel 

vehicles. 
 Replace all the vehicles with electric vehicles by 2047 (India’s 100th national foundation 

anniversary). 
 

The society has argued that proper electric vehicle policies are essential for establishing a sustainable 
electrified ecosystem in order to meet the aforementioned objectives. Specifically, the following four 
challenges have been posed: (1) narrowing the feasibility gap through various approaches, such as 
tax incentives and subsidies, (2) constructing charging infrastructure, (3) becoming a global hub of 

                                                             
25 http://www.siamindia.com/ 
26http://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwiEgIOivL3gAhUDbrwKHSp
PBOwQFjAAegQICRAC&url=http%3A%2F%2Fwww.siam.in%2Fuploads%2Ffilemanager%2F114SIAMWhitePaperon
ElectricVehicles.pdf&usg=AOvVaw1NcWRDp5jTgXHTC4D97JDO 
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design, sale, and export of electric vehicles, and particularly battery production under the “Make in 
India” initiative, and (4) raising the public awareness. 

 

○ Society of Manufacturers of Electric Vehicles (SMEV) 
 

The Society of Manufacturers of Electric Vehicles (SMEV) is composed of firms that manufacture 
electric vehicles and parts related to electric vehicles and supports relevant policies in close 
cooperation with the central government and state governments concerned in a bid to promote an 
electric vehicle ecosystem. Its major activities are implementation of the policies of MEMMP2020 
and FAME, rationalization of import taxes, and reduction of local taxes, through which the society 
has significantly contributed to making electric vehicles widely adopted. SMEV plans to proactively 
continue making contributions to raise the adoption rate of electric vehicles through discussion on 
issues pertaining to the electric vehicle-related policies. This society is composed of a total of 51 
enterprises classified into any of the following five business categories: three-wheeled and four-
wheeled vehicle manufacturers, bus and hybrid electric vehicle (HEV) manufacturers, two-wheeled 
vehicle manufacturers, vehicle component manufacturers, and battery manufacturers. The president 
of Hero Electric, which is the company that holds the largest share in the two-wheeled vehicle market 
in India, concurrently serves as the chairperson of the society. 

 

○ Indian Energy Storage Alliance (IESA) (alliance related to power storage, electric vehicles, 
charging infrastructure, and micro-grids) 

The Indian Energy storage Alliance (IESA) is an alliance that was formed in 2012 with the aim of 
urging adoption of power storage and micro-grids, and applications of these technologies. IESA has 
cited as its mission a shift of the energy industry to a more competitive and efficient one by increasing 
awareness of storage batteries and application of the technology in collaboration with a myriad of 
stakeholders in the energy industry and propelling forward information exchange with users. The 
three activities that the alliance focuses on are presentation of policies in which various committees 
and task forces are involved inside and outside India, provision of such inter-regional programs as 
workshops and meetings for the purpose of heightening the general awareness, and proposal through 
projects regarding energy storage. As one of its major activities of offering suggestions, for instance, 
the alliance has provided a lot of information and made various proposals to the ministries and 
agencies concerned, including the Ministry of Power, the Ministry of New and Renewable Energy, 
and CERC, for the past seven years. These multifarious activities have enabled IESA to forge 
partnerships with related associations not only in India but also abroad, including China, the United 
States, Canada, and Germany27. 

 

                                                             
27 http://indiaesa.info/about-iesa/overview 
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Due to these circumstances and a lack of specifically defined standards for charging infrastructure, 
the second bidding was cancelled. 

 

（4）Environmental Regulations 

○ Exhaust Gas Regulations 

The Indian government applied Bharat Stage 4 (BS4), which is equivalent to Euro 3 – 4, throughout 
the nation in April 2017. The National Automotive Policy Draft (2018) is a plan that suggests a 
standard to adopt after the automobile emission control standard, “Bharat VI,” and introduces Bharat 
Stage 6 (corresponding to Euro 5), an emission control standard scheduled to launch in 2020. The 
thorny problem of air pollution in India can be cited as the motive behind the application of it. It is 
expected that a more stringent standard succeeding to BS6 will be applied by 2028. 

Table 3-7 Automobile Emission Control Standard and Policy Draft to Apply after BS6 

  
 Published  Proposed XX Changed from BS VI  XX Unchanged from BS VI 

Source: Created based on the National Auto Policy Draft by MHI&PE (2018) 

 

○ Energy Efficiency Regulations 

Regarding energy efficiency regulations, the Bureau of Energy Efficiency (BEE), which is an 
independent institution of MoP, serves as a regulatory agency, and MoRTH is responsible for 
operating them. Aiming to lower fuel consumption, the Indian government has adopted Corporate 
Average Fuel Economy (CAFE)-based fuel regulations. A fuel economy standard was introduced in 
April 2017 to passenger cars (including SUVs, gasoline, diesel, LPG, and CNC). The standard is set 
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 Company name: Maruti Suzuki India Limited 
 Date of establishment: February 1981 
 Start of production: December 1983 
 Capital: 1.51 billion Rs (as of December 2017) 
 Capital contribution ratio: Suzuki, 56.21%; Life Insurance Corporation of India, 4.98% 
 Sales: 680.3 billion Rs (term ended March 2017) 
 No. of employees: About 40,000 
 Listed on: Bombay Stock Exchange and National Stock Exchange (NSE) 
 Business structure: 2 factories (Gurgaon factory and Manesar factory) 

1 R&D center (Rohtak)  
1 sales and distribution (S&D) facility (Hansalpur) 
1 sales and service facility (New Delhi) 
Head office (New Delhi) 

Regional offices and area offices (various locations in India) 
 Types of vehicles handled: Passenger vehicles, utility vehicles, compact vans, and small trucks 
 No. of sales bases: About 2,500 (2017). To increase to 3,500 by 2020. 
 No. service bases: About 3,300 (2017). To increase to に 5,000 by 2020. 
 Export destinations: More than 100 countries and regions (Europe, Japan, Asia, Pacific region, 

middle-east, Africa, South and Central America and others) 
 

 
○ Overview 
 

 As for production, the company is making a growth foundation to achieve 2.25 million units after 
2020, while aiming to achieve 2 million units in 2020. It is planning to invest 230 billion yen in 
Gujarat factory operated by Suzuki Motor Gujarat (SMG), which is Suzuki’s local subsidiary, 
and planning to produce 750,000 units at that factory after 2020. Together with the production 
capacity of 1.5 million units at the existing two factories, the company will be able to produce 
2.25 million units. In addition, it announced that it is planning to establish a system to produce 5 
million units by 2030. 

 In 2020, a joint venture company, which is invested in by the company, Toshiba and DENSO, is 
planning to operate a new factory adjacent to the Gujarat factory to produce lithium ion battery 
packs for electric vehicles. The company will invest 20 billion yen for this initiative. 

 The market share has expanded to the highest level of nearly 50% since 2002. Continuous 
aggressive new vehicle business with a focus on small SUVs is a factor of this success. 

 In the field of electric vehicles, the company plans to expand the business in the EV and HEV 
markets while utilizing alliance with Toyota. 

 Under this circumstance, the company wants to show the presence as a top manufacturer even in 
the EV/HEV field. 

 The company is expected to launch a 48V MHV system around 2022. This will be one of the 
pillars of the environmental vehicle strategies. Regarding EV, it is planning to produce a small 
model developed by Suzuki in 2020 and is also planning to supply products to Toyota. Along 
with this, it announced that 50 prototype BEVs would be tested throughout India. 
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（2）Toyota Kirloskar Motor India 

○ Overview 
 

 Sales reached the record high of 172,000 units in 2012, but since 2013, they have been around 
140,000 units. By type of vehicles, the number of passenger vehicles sold reached 81,000 in 
2012, but due to the difficulties of the Etios series, which are the strategic vehicles for emerging 
countries, sales have decreased to 43,000 units, which is nearly half of the peak, in 2017. Utility 
vehicles reached a record high of 97,000 in 2017 due to total improvement of Innova and 
Fortuner. 

 Production expanded to a record high of 192,000 units in 2012, but after that, it is around 150,000 
between 2014 and 2017. By type of vehicles, the number of passenger vehicles produced reached 
100,000 in 2012, but it declined to 56,000 in 2017, which is down to around 50% of the peak, 
just like sales. The company is expected to begin local assembly of compact HEV Yaris in 2022 
or later and establish a mass production system. Production factory is in Bidadi industrial park 
in Bangalore. 

 Regarding electric vehicles, in November 2017, the company signed a memorandum of 
understanding (MoU) with Suzuki concerning EVs. Toyota will provide technical support for 
EVs, which Suzuki will develop and produce for the Indian market, and Toyota will receive 
those EVs. The model is a mini vehicle, and they will be launched around 2020. Also, in 
November 2017, Toyota Kirloskar Motor and Andhra Pradesh state government signed an MoU 
on a commercialization study concerning introduction of electric vehicles to smart city. In the 
smart city project of Amaravati, the company will conduct a commercialization study using Prius 
PHEVs and small commuter EVs. 

 

（3）Nissan Motor India 

○  Overview 
 

 The company announced in 2016 that it would raise the market share to 5% in total for both 
Nissan and Datsun by 2020. The number of units sold will be 50% for Nissan and 50% for 
Datsun. The sales volume is from 30,000 to 50,000 units, and the share of the passenger vehicle 
market in 2017 was 1.7%. 

 To achieve these targets, the company plans to introduce a total of 8 models (four for Nissan and 
four for Datsun) to the Indian market for five years from 2016 to 2021. They will be produced 
at Oragadam factory near Chennai, and half of manufactures of the required parts are located 
around Chennai. 

 Completed vehicles were exported to 106 countries. About 100,000 to 120,000 units were 
exported per year from 2011 to 2016, and the company was a major exporter in India. In 2017, 
however, as the company transferred production of Micra for Europe to Renault’s factory in 
France, the production dropped below 100,000 units. 

 As for partnership, LCV joint venture with Ashok Leyland was canceled in November 2016. 
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（4）Honda Cars India 

○ Overview 
 

 Since the start of local production in 1997, the share of passenger vehicles continued to be less 
than 5%. However, sales increased as the strategies of expanding the product line such as 
introduction of low-priced compact vehicle Brio series in 2011 and adoption of diesel engine 
1.5i-DTEC for the Indian market in 2013 were successful. Consequently, the number of units 
sold exceeded 200,000 in 2015, and the market share also reached a record high of 7.3%. 
Thereafter, between 2016 and 2017, due to sluggish sales of diesel-powered vehicles, etc., the 
number of units sold remained at just under 150,000. 

 As for products, the company is planning to introduce 6 models by 2020. In the sedan market, 
City is the largest selling model and contends with Maruti Suzuki Ciaz, which currently leads 
the market. In addition, the company focuses on the utility market in recent years. Production 
factories were Greater Noida factory (Uttar Pradesh state) and Tapukara factory (Rajasthan 
state). In February 2017, it acquired a new factory site with a land area of 1.54 million square 
meters in Gujarat state, and it is expected to have a stronger production capacity with a total of 
three factories. 

 In the Connected-related field, in cooperation with IBM, the company is planning to improve 
service contents and systems to strengthen Connected system services linked with smartphones. 

 

3.4.2 Intentions, visions, etc. of efforts in India and Gujarat 
（1）India 

Regarding the efforts of Japanese companies in the field of electric vehicles in India, as seen in 
examples such as Maruti Suzuki, which is the leader in the four-wheeled vehicle market, it is expected 
that xEV will be promoted. To strengthen the production system, each company is increasing 
investment to acquire new factories and lands, and in the field of electrification of vehicles, especially 
in the Connected field, moves toward strengthening tie-ups with different industries are accelerating. 
Therefore, the production volume of xEV including MHVs, HEVs, and BEVs is expected to increase 
in the future, although it will depend on the government’s electrification promotion policy. Among 
them, it is presumed that the production volume expansion will be centered on HEVs, which have 
showed excellent performances in Japanese market. 

 

（2）Gujarat state 

Gujarat state is a major base for vehicle production in India, and as can be seen from examples of 
Maruti Suzuki and Honda, there are many investments made by Japanese companies in the state. For 
this reason, in the Gujarat state, as stated above, it is expected that the xEV production volume will 
increase. If EV policies are published and put into operation in the state, further investment 
opportunities are expected. As for batteries, trends similar to 2.3.2 can be seen. 
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3.5 Efforts by India and Foreign Companies 
3.5.1 Status of the efforts, such as development and sales of electric vehicles 
Major companies (including public corporations) that are developing, producing and selling electric 
vehicles locally and companies that are planning to carry out such activities and their efforts are 
summarized below42. 

（1）Tata Motors 

○ Outline 

 Company name: Tata Motors Limited 
 Date of establishment: 1945 
 Capital: 6.79 billion Rs (end of March 2017) 
 Shareholder composition: Tata Sons, 24.41%; Tata Steel, 2.46%; Tata Industries, 2.13% and 

others 
 Consolidated sales: 2,752.5 billion Rs (term ended March 2017) 
 No. of employees: 79,558 (consolidated, term ended March 2017) 

Breakdown by business: Automobile, 71,428; other 8,130 
Breakdown by region: Domestic, 42,991; overseas, 36,567 
Non-consolidated basis: 26,035 

 Production bases other than those in India: (England, South Korea, Thailand, Indonesia and 
South Africa) 

 Types of vehicles handled: Passenger vehicles, SUVs, MPVs, commercial vehicles 
 
○ Overview 

Tata Motors is the largest automobile company in India and the world leader in manufacturing 
vehicles including passenger vehicles, utility vehicles, buses, trucks and military vehicles. The 
overview of the company is as follows. 

 Regarding new vehicle sales, the number of vehicles sold in 2017 increased by 13% from the 
previous year to 534,000 units, which has been on the rise for the fourth consecutive year since 
2014 (see Figure 3-8). Although it recorded the sales of 836,000 units in 2012, it has been on a 
downward trend since then, and currently sales are only 534,000 units. By segment, 130,000 
passenger vehicles and 343,000 commercial vehicles were sold. Sales of both passenger vehicles 
and commercial vehicles were below the level of 2012. Especially, sales of small commercial 
vehicles (trucks) decreased from 295,000 units to 184,000 units, with the market share also 
decreasing by 18% from 57.8% to 39.4% (see Figure 3-9). Regarding medium- to large-sized 
trucks, sales were about 114,000 units in 2012, and the number of trucks sold since then has been 
on an upward trend, and, 158,000 units were sold in 2017. In the passenger vehicle business, 
although it is on a recovery trend and the number of vehicles sold has increased by 4% from 2016 
to 130,000 units in 2017, the market share is only about 6% at present. Similarly, in the utility 
vehicle market, the company’s market share is only 4.4%, seemingly because their products look 
inferior to the product lineup of Maruti Suzuki and Mahindra & Mahindra. In the medium- to 
large-sized vehicle market, the company’s market share has decreased to 50.8%, although it 
increased by 7.9% to 144,000 units in 2017, and the market share has been continuously taken by 
Ashok Leyland. 
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（2）Mahindra & Mahindra（M&M） 
 

○ Outline 
 

 Company name: Mahindra & Mahindra Ltd. 
 Date of establishment: 1945 
 Capital: 2.95 billion Rs 
 Shareholder composition: Senior management of Mahindra Group, 26.69% 
 Sales: 898.8 billion Rs (2017) 
 No. of employees: About 20,366 (non-consolidated, full-time) (2017) 
 Main subsidiaries: Mahindra Vehicle Manufacturers (auto manufacturing company operating 

Chakan factory in Maharashtra). Mahindra Trucks & Buses (subsidiary under the retail/trade 
department). Mahindra Electric Mobility (subsidiary conducting EV business, formerly Mahindra 
Reva). (All of the companies are wholly owned companies of Mahindra & Mahindra Ltd. 43). In 
addition to them, holds 75% of shares of Ssangyong Motor (Korean company manufacturing and 
selling automobiles) and 50% of shares of Mahindra First Choice Wheelers (subsidiary 
conducting used cars and repair business) 

 Major vehicle types: Passenger vehicles, SUVs, MPVs, and commercial vehicles 

 
○ Overview 

   
Although the company handles a wide range of products including two-wheeled vehicles, three-
wheeled vehicles, passenger vehicles, and medium- and large-sized commercial vehicles, its core 
products are utility vehicles and small commercial vehicles. The overview of the company is as 
follows. 

 
 The company is the third in sales of passenger vehicles in India (including SUVs) and the second 

in sales of commercial vehicles. The total number of vehicles sold was 445,000 in 2017 and 
recovered to the same level as the 450,000 units which marked the record high in 2012 (see 
Figure 3-10). By segment, although sales are sluggish in the SUV and van markets, sales of 
commercial vehicles, especially small commercial vehicles, are on an increasing trend from 
146,000 units in 2012 to 192,000 units in 2017 (see Figure 3-11). In July 2016, it introduced the 
MHV system Intelli-Hybrid, mounted it in Scorpio and launched. 

                                                             
43 Capital contribution ratio of 98.87% to Mahindra Electric Mobility 
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Figure 3-10 Product lineup of Mahindra & Mahindra Ltd. 

 In addition, there is a possibility of introducing vehicles equipped with 48 VMHV after 2018, 
and a new EV model will be launched in the latter half of 2019. This EV is equipped with a 
large capacity battery which is currently under development, and the cruising distance will be 
around 400 km. In February 2018, Mahindra Electric Scalable Modular Architecture (MESAM), 
the next generation platform of 380 V, was released. MESAM is composed of a drive motor, a 
battery, etc., and, according to the company, the cruising distance will be about 600 km at the 
longest. For the new EVs with MESAM, mass production is scheduled to start in 2020. 

 For EV-related projects, in May 2017, the company announced that it would carry out 
demonstration experiments of EV mobility in collaboration with Ola in Nagpur of Maharashtra 
state. Using the platform operated by Ola, it will conduct three types of EV ride sharing 
experiments: four-wheeled vehicles, three-wheeled vehicles, and buses. 100 of 200 units will be 
e2o Plus. It also delivered 50 units to Himachal Road Transport Corporation (HRTC) in 
Himachal Pradesh state) in September 2017. In addition, it received orders for 150 EV units 
from EESL. In February 2018, it delivered 50 small sedan EVs to the Baghirathi Group, a local 
taxi company based in Karnataka state. 

 Concerning partnership with other companies, in March 2018, an MoU was concluded on 
strategic alliance with Ford. This includes medium-size SUV development, joint development 
in the fields of EVs and Connected. The company is also jointly working with a company related 
to mobility services. In September 2016, it announced a partnership with Ola on vehicle sales 
for ride share drivers. As for commercial vehicles, in May 2017, it introduced Smartshift (small-
lot delivery version of a taxi dispatch application such as Uber and Ola) in Ahmedabad (Gujarat 
state). Smartshift is a car dispatch service for small-lot delivery developed by Ola in 2015. In 
addition, the company is collaborating with Zoomcar which is a car rental company in India and 
Meru which is a taxi company. The main partnership overview with other companies is as shown 
in Figure 3-13. 
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Figure 3-11 Partner companies of Mahindra & Mahindra Ltd. in EV field 

 

（3）Ashok Leyland 

○ Outline 
 

 Company name: Ashok Leyland Ltd. 
 Date of establishment: 1948 
 Capital: 1.4 billion Rs 
 Capital contribution ratio: Hinduja Automotive, 38.82% 
 Sales: 262.4 billion Rs 
 No. of employees: About 12,000 
 Products: Commercial vehicles, engines, transmissions, etc. 
 Main subsidiaries: Automotive Coaches & Components Ltd., Lanka Ashok Leyland Ltd., Global 

TVS Bus Body Builders Ltd. and more  
 
 

○ Overview 
 
 The company is a major commercial vehicle manufacturer under the umbrella of the Hinduja 

Group, an Indian conglomerate. It is expanding its business mainly with the medium- and large-
sized commercial vehicles. 

 The company is the third in the commercial vehicle sales in India and the second in the medium- 
and large-sized commercial vehicle sales in India. From 2015 to 2017, it updated the record high 
unit sales for the third consecutive year. Along with this, the domestic market share of medium- 
and large-sized commercial vehicles also expanded from 25% in 2012 to 34.5%. 

 It has a production capacity of 75,000 units per month from Ennore factory (Tamil Nadu state) 
which is its core factory and Pantnagar (Uttarakhand state) which is the cutting-edge and largest 
vehicle production base. In November 2017, it announced that it would construct a bus production 
factory with an EV development center in Andhra Pradesh state. Production capacity is projected 
to be 4,800 units per month. 

 As for business tie-up, in November 2017, the company signed a collaboration agreement with 
Hino Motors to respond to the next emission regulation. Also, it established a partnership 
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 In July 2018, it released the EV model of sports type multi-purpose vehicle (SUV) “Kona” in 
India. The sales of this model started ahead of Multi Suzuki, the largest company for Indian 
passenger vehicles. Multi-Suzuki is scheduled to start EV production in 2020. For the company, 
“Kona” EV model will be the first EV model to be introduced into the Indian market44. It will be 
released at less than 3 million rupees (about 4.5 million yen) and 1,000 units will be sold. The 
same model is assembled and manufactured in a complete knockdown (CKD) system at a factory 
in southern Chennai. The company plans to produce 30,000 units by 2020. 

 It plans to launch vehicles equipped with 48 MHV systems after 2020, and thereafter, it will 
introduce EVs in the market in full swing. 

 2 In August 2018, the company announced that it would invest in Revv which is a self-driving 
car-rental startup. 

 

（5）Ford Motors India 

○ Overview 
 
 Regarding domestic sales volume, it peaked at 96,000 units in 2011 and has been moving at 

70,000 to 90,000 units until 2017. The types of vehicles for sale have shifted from 
sedan/hatchback to utility vehicles due to sluggish sales of sedans and hatchbacks. The number 
of sales of EcoSport, which has pioneered the small SUV market, has hit a peak of 50,000 units 
due to decline in new vehicle effects and the rapid increase in competing models. The company 
intends to strengthen the presence in the SUV market by greatly improving EcoSport and 
introducing new models through expansion of the target group. 

 Vehicle production volume has increased for the fifth consecutive year since 2013 and recorded 
the largest volume of 270,000 units in 2017. It was aiming for full operation in 2015 to achieve 
the production volume of 440,000 units in 2020 (220,000 units for domestic and export each), 
but the actual number was only 60% of the target units in 2017. With respect to the number of 
finished vehicles exported, it has become the India’s largest export manufacturer, surpassing 
Hyundai Motor in 2017. 

 From now on, it seems that the company will promote strategic alliance with Mahindra Group 
(see Mahindra & Mahinda) including joint development of electric vehicles. 

 In 2017, the company and Hyderabad Metropolitan Development Authority (HMDA) signed an 
MoU on digital services for smart city planning. They will jointly carry out a feasibility study of 
common digital mobility for the commuters in the city. This is a concept aiming to alleviate 
congestion and reduce traffic accidents by utilizing a common digital platform. 

 As a used car business, the 200th Ford Assure certified used car dealership was established in 
2017. 

 

（6）EESL（Energy Efficiency Services Limited） 

○ Outline 

                                                             
44 https://www.carwale.com/news/hyundai-to-bring-1000-units-of-kona-ev-to-india/ 
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it is estimated that the number of electric vehicles owned in the state will also increase steadily in the 
future. 

 

3.6.3 Summary of the potential of the battery reuse market in India and Gujarat 
（1）India 

Given the future population and economic growth rates and forecast of sales volume, it is considered 
that the number of vehicles to be owned in India will steadily increase. The market potential is clearly 
high as the number of vehicles owned increases. On the other hand, looking at the marketability of 
the battery reuse market, it seems that the EV’s popularity trend such as when they will become 
popular to what extent will be the key. Challenges towards the promotion of electrification of vehicles 
are sort of like issues of “chicken and egg,” meaning whether electric vehicles should be prioritized 
or charging infrastructure should be given a preference. Furthermore, as described earlier, there are 
also issues such as lack of a comprehensive system and vertical division of ministries and agencies. 
Under these circumstances, the support measure FAME 2, which is expected to boost the spread of 
electrification of vehicles, has been postponed several times. Nevertheless, the prospect of the spread 
of electric vehicles is just a matter of the speed of spread, such as electrification will accelerate with 
policy support or progress gradually. We heard during the interview with OEM that the trend of 
electrification would progress steadily. Given these circumstances, the outlook for the electrification 
market will grow to a certain scale in the future, although there are differences between companies 
and organizations, and the potential of the electric reuse market can be high. 

 

（2）Gujarat state 

In Gujarat state, as described above, many electric vehicles related companies have been expanding 
the business and sales volume of electric vehicles has been large so far. Therefore, the market 
potential of the number of electric vehicles owned is high compared with other states. On the other 
hand, the policy to promote electrification of vehicles led by the state government has not been 
announced in Gujarat state, unlike Delhi and several other states. It is, however, reported that it may 
be announced soon. If the Gujarat state government clarifies and strengthens the policy to promote 
electrification of vehicles, further expansion of the EV market and battery reuse market can be 
expected.  

 

3.6.4 Summary of the potential for the advancement of Japanese companies 
As mentioned above, it is difficult to predict electrification of vehicles, such as to what extent 
electrification will be promoted, under the circumstance where the Faster Adoption and 
Manufacturing of Hybrid and Electric Vehicles 2 (FAME2) policy has not been announced by the 
Indian government. The potential of advancement by Japanese companies in the field of electric 
vehicles and battery reuse depends on their policy trends. However, considering the future economic 
growth potential, population growth rate, and increase in the number of vehicles owned, the market 
potential is high. As investments and business tie-ups with Indian local companies and overseas 
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enterprises in the electric vehicle market are actively being carried out, it is suspected that the Indian 
market for the electrification of vehicles is highly promising and latent for Japanese companies. 
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small electric vehicles, such as two-wheeled vehicles and three-wheeled vehicles, (2) medium-sized 
electric vehicles, such as those that can be driven on highways, transport vehicles, and SUVs, and (3) 
large electric vehicles, such as city buses and commercial trucks. Each of these is divided into three 
subcategories: AC, DC, and AC/DC combined (see Table 4-4). 

 

Table 4-4 Charging systems of EV suggested in India 

 
Source: Created based on information material presented by the Department of Science and Technology and in Charging 
Conclave 2018 

Furthermore, EVSE is designed focusing on three components of the IEC standard: connectors, 
standards, and communications. By designing both large and small connectors, this “family of 
connectors” is expected to have a synergistic effect, and by adhering to common charging standards 
and establishing power line communications suitable for DC and AC/DC charging systems, it can be 
said that the Indian government is creating their own unique standards (see Figure 4-1). For example, 
the BIS states that it is necessary to consider domestic conditions in India, such as temperatures 
ranging from 0 to 55 degrees (-25 to 40 degrees for IEC). While accounting for these kinds of 
circumstances, and receiving support and feedback from public societies, standardization will be 
finalized in 2019. 

 

 
Source: Edited based on information material presented by the Department of Science and Technology and in Charging 

Conclave 2018 

Figure 4-1 Charging system architecture of EV pursued by India 
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In the Indian Government, EESL is responsible for gathering information on the public charging 
infrastructure for the purpose of establishing standards. Under FAME-2, major government 
departments and organizations such as the Ministry of Power and the Ministry of Heavy Industry and 
Public Enterprises utilize donations to contribute to building and maintaining a charging 
infrastructure. These major organizations submit plans for charging infrastructure to the central 
government, including locations for installing charging stations in each region. Then, the CSMC 
(Central Sanctioning and Monitoring Committee) and the SLMC (State-Level Monitoring 
Committees) make proposals for putting the plans into action, and discuss ways to manage their 
operation52. 

 

○ Safety standards53 

In order to prevent fires during EV charging, the CEA has formulated safety standards and 
requirements for charging stations. These standards and requirements are expected to be announced 
in Nov. 2018. 

These safety standards include requirements at charging stations concerning (1) the earth protection 
system, (2) fire prevention, (3) tests, and (4) maintenance records. As for maintenance records, 
electrical inspectors carry out tests and inspection, and the tests and the inspection records are based 
on IEC 61851. In addition, these safety standards are described as being based on the international 
standards IEC 61851-1 and IEC 61851-21-24. 

 

○ Guidelines and Standards for Charging Infrastructure54 

Under these circumstances, in December 2018 MoP announced guidelines and standards for 
expanding the EV charging infrastructure. The purpose of these guidelines is to enable the widespread 
use of EVs as soon as possible by establishing safe, reliable, affordable, and easy to use charging 
infrastructure and ecosystems. 

The following is stipulated in these guidelines. 

・ Allow private charging infrastructure (as well as distribution companies (DISCOM)) to be 
installed in residential areas and offices 

・ Permission is not required for setting up public charging stations, so they can be freely 
installed by both individuals and businesses. All technical requirements, specifications, 
standards, etc. specified by MoP and CEA must be met. Specifically, (1) Individuals and 
businesses providing charging infrastructure for public use must be able to apply for 
connection, and receive power from a licensed power company; and (2) All charging stations 
must have unlimited access to power from the power company. 

                                                             
52 http://www.teriin.org/article/creating-charging-infrastructure-power-evs-india 
53 CEA Charging Conclave 2018 released material 
54 https://powermin nic.in/sites/default/files/webform/notices/scan0016%20%281%29.pdf 
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○ National E-Mobility Program 

As for the first charging station, a large number of potential bidders complained that the conditions 
for charging tests were unclear and therefore, the first bid was cancelled. Later, EESL made a snap 
bid announcement of 300 charging stations to deliver 500 electric vehicles of the first batch on time, 
but this bid was also cancelled as the conditions for charging tests remained unclear. In the end, 
another snap bid (250 units) was announced in November 2017 and Exicom made a successful bid, 
but after that, EVI Technology lowered the submitted amount of money like the bid for EV. As a 
result, Exicom and EVI Technology obtained 125 units and 100 units, respectively. 

In 2018, EESL made the second bid announcement for 2,000 charging stations, and SBD Green 
Energy and Infra India (720 ACs), Exicom (1,080 DCs and 100 ACs), BHEL (50 ACs) and Delta 
Power Solution (50 ACs) obtained the charging stations.   

The objective of the bid is to allow MoP to install charging infrastructure in the whole country with 
10,000 EVs through EESL. In the bid, it is planned that EESL will purchase 1,000 stations in Phase 
1 and 9,000 stations later. Consequently, MoP has announced that it would offer a comprehensive 
guarantee for 5 years through an open bid and deliver 4,000 chargers.  

On the other hand, a total of 2,000 charging equipment is to be installed for government agencies, 
namely, 1,800 charging equipment for AC voltage three-wheeled vehicles and 200 charging 
equipment for fast DC voltage. Their unit prices are 40,000 rupees and 1,500,000 rupees, 
respectively. 81 

 

（2）Other initiatives 

○ NITI Aayog 

NITI Aayog has released “Proposal for a Quick Pilot on EV Charging Infrastructure,” which 
considers the development of charging stations in 2017. This project was started in November 2017, 
and it plans to install a total of 135 charging stations (breakdown: 46 fast chargers and 89 normal 
chargers) in 55 places including the corridor of Gurgaon-IGI-South Delhi-Noida (see Figure 4-3). 

 

 

                                                             
81 TFE Consulting GmbH（2018）The case for Electric Mobility in India 
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Figure 4-3 Charging station locations 82 

 

○ Advance Services for Social & Administrative Reforms （ASSAR） 

ASSAR is in charge of organizing various social and managerial reforms of companies related to 
EODB through study, services and programs related to different initiatives promoted by the Indian 
government, such as Make in India and Digital India. As for electrification, it plans to implement 
pilot projects by regulating the relevant authorities such as MoRTH, MoP and Ministry of Tourism. 
One of the projects is installation of charging stations, and 18 charging stations and 270 chargers are 
to be installed in the suburbs of Delhi. 

 

4.2.2 Policies and subsidy system related to the arrangement of charging stations in major 
states (current status and outlook) 

The following states the policies and subsidy system related to charging stations in major states. 

（1）Gujarat 

While there is no comprehensive policy or subsidy system related to the arrangement of charging 
stations currently in Gujarat, reports say they will be announced soon. With regard to the incentives 
to the charging infrastructure, it is reported that they are intending to offer them to major cities like 
Ahmedabad at reasonable prices for the construction of a battery swapping network and charging 
facilities. There is also a report saying that the state’s Secretary of Energy had a meeting with few 
private taxicab companies, such as Ola and Uber, to promote the use of EVs83. 

                                                             
82 https://niti.gov.in/writereaddata/files/document_publication/Report-EV-Infra.pdf 
83 https://auto.economictimes.indiatimes.com/news/aftermarket/gujarat-government-asks-uber-ola-to-launch-electric-
taxis/67734867 
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（2）Karnataka 

According to “Karnataka EV and Energy Storage Policy 2017,” the state has to provide financial 
support for initial costs to the service providers (fast charging station and battery swapping station) 
concerned with EV mobility. The state is also considering including “installation of charging stations” 
as one of the requirements to obtain permission to construct large-scale buildings or commercial 
facilities in order to expand the charging infrastructure. Also, it is reported that Karnataka’s budget 
for 2019 includes 40 million rupees for the installation of 100 charging stations84, and it has already 
been determined that charging stations for two-wheeled vehicles will be installed in 10 subway 
stations. 85 

 

（3）Punjab 

No policy or subsidy system for the arrangement of charging stations has been released in Punjab. 

 

（4） Other states 

○ Telangana 

In “Telangana Electric Vehicle Policy Draft 2017,” the state government has proposed to provide 
publicly owned land in Hyderabad for a long period and at lower rates, in order to expand private 
charging stations and battery swapping stations. 

 

○ Uttar Pradesh 

The state has mentioned in its EV policy that it aims to install a charging station or battery swapping 
station at intervals of 50 km in the busy highways such as Yamuna Expressway and Agra-Lucknow 
Expressway. The policy also suggests the interest of the investment amount (5 years, max. 1000,000 
rupees/year/station) and the exemption of electricity tax for the companies providing charging 
services when installing charging stations. 

 

○ National Capital Territory of Delhi 

The EV policy draft includes policies for the expansion of public and private charging infrastructure. 
In the public charging infrastructure, charging stations with swapping points will be installed so that 
one can access a charging spot at intervals of 3 km in Delhi. Also, the state will divide Delhi into 11 
districts and introduce a competitive bidding system related to the construction of charging 
infrastructure in each district. As for private charging infrastructure, at least 20% installation of 

                                                             
84 https://yourstory.com/2018/07/e-vehicles-charging-stations-plans-unveiled-in-karnataka-budget/ 
85 https://timesofindia.indiatimes.com/city/bengaluru/karnataka-budget-2019-20-highlights/articleshow/67896950.cms  
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DC charger installed by the company             AC charger installed by the company 

 

○ Tata Power 

It is the largest power generation company in India, which plans to develop the charging infrastructure 
in cooperation with an automotive company, Tata Motors. The charging infrastructure market is still 
at its initial stage and while the company is planning to make investments, it will take a little longer 
for the market to expand. Although chargers were installed in the public facilities in Mumbai, the 
number is still small, considering the target to install 500 chargers (by Maharashtra) by 2020 (some 
reports say 50 chargers in Delhi and Mumbai)13 to influence the market significantly. Also, it was 
reported that Tata Power Delhi Distribution (TPDDL), an affiliated power distribution company, 
applied for the installation of charging stations in Delhi87. 

 

○ Mahindra & Mahindra 

The company has installed 80 charging stations in 10 cities in India so far. The cities include New 
Delhi, Kolkata, Bengaluru and Pune. It plans to install more charging stations in Noida and Delhi in 
cooperation with NTPC.13 Also, charging of the company’s vehicles in its shops is free of charge88 
(available exclusively for M&M vehicles). 

 

○ Indian Oil  

It is the largest government-owned oil and gas company in India, occupying 44% of the oil retail 
industry’s share 89  (2017). In addition to the existing operations such as oil refining, 
pipeline/transportation, oil and gas production, petrochemical industry and oil and gas retail business, 
the company is intending to expand its business in the field of renewable energy such as wind and 

                                                             
87 02631 issue of NNA India Edition (2019) 
88As of December 2018 
89 https://www.iocl.com/download/IndianOil_InvestorPresentationJune2017.pdf 
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solar energies. With regard to the installation of charging stations, it will “watch over the situation” 
as the government’s policies for electrification are not clear. Presently, it is considering the 
installation of 4 charging service stations for pilot, i.e., 1 in Nagpur, 2 in Hyderabad, 1 each in Delhi 
and Kolkata. It will also install few more in the coming 2-3 years. 

 

○ Hindustan Petroleum 

It is a government-owned oil company in India, occupying approx. 30% of the oil retail industry’s 
share after Indian Oil. It has a total of 15,000 retail stores in the whole India with 100 retail stores in 
Mumbai, 800 stores in Delhi, and the rest in other places. As for charging infrastructure, it will jointly 
install 1 station in Nagpur with Ola and MoRTH (Ola alone will install 2-3 stations), and install some 
in Hyderabad, Delhi and Telangana with Uber. While it aims to install 200-300 stations in the future, 
it will firstly install stations for the public transportation in cooperation with Ola and Uber. The 
company has concluded an MoU with the Rajasthan state government regarding the installation of 
charging infrastructure for the retail stores in the state. Also, it sells a charger at 540,000 rupees and 
provides electricity at 170 rupees/hour to its contract partner RRT Power. 

 

 ○ EV Motor69 

It is a startup company established in 2016, which works for the expansion of charging infrastructure 
through a technical tie-up with Delta and ABB. Currently, it has installed 2 DC-type chargers and 1 
AC-type charger in 3 charging stations in Gurugram, Haryana. It adopts a charging standard of CB/T 
type for all. These charging stations offer services such as maintenance support, remote monitoring 
and electronic payment through an application ‘PlugNgo,’ which can be accessed using an android 
or iOS 90 for free until March 2019. The company is planning to install 6.500 chargers in 15 cities in 
India and invest $200 million in the coming 5 years. 

  
‘Charging station by PlugNgo Supply equipment installed by PlugNgo 

                                                             
90 https://auto ndtv.com/news/ev-motors-launches-its-first-public-charging-outlet-in-delhi-ncr-1954751 
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○ Lithion Power 

It is a startup company that engages in battery swapping business for only two-wheeled and three-
wheeled commercial vehicles (for delivery). It was established in 2016 and has 26 employees in total. 
It has installed 10 batteries in Delhi and Haryana. It plans to install 200 batteries in Delhi by March 
2019, and 1,500,000 chargers in the train stations and intersections in the major cities of India. 
According to a report, the company will make an investment of US$1 billion with its partner company 
over 3 years, in order to carry out the operation.91 The range of cruising distance is between 70 km 
and 100 km and the cost is estimated to be between 75 rupees and 300 rupees (approx. 120-360 yen). 

 

Charging swapping vehicles 92 

○ SUN Mobility 

It is a fifty-fifty joint venture between Virya Mobility 5.0 and New Energy Systems, established in 
April 2017 and based in Bengaluru. It is a startup company that provides energy infrastructure and 
services such as replaceable batteries for electric two-wheeled vehicles and three-wheeled vehicles. 
The company’s founder, who is the current vice-president, developed the first electric vehicle Reva 
in India and established this company considering that development of charging infrastructure was 
crucial for the expansion of E-mobility for the future of India.93 

The company plans to provide services utilizing IoT and AI, such as developing a mobile application 
connecting a charging station to batteries in cooperation with Microsoft and offering it to end users. 
This network of charging stations is called QIS (Quick Interchange Station), and it aims to reduce the 
cost of usage of electric vehicles by adopting a battery swapping model, in which users pay only for 
the amount of energy stored in their batteries. Also, the users can check the location of charging 
stations and other information, such as usage status of batteries, in the cloud in real time. 

In addition, the company will install battery swapping stations for electrical two-wheeled vehicles 
and three-wheeled vehicles in Delhi-NCR jointly with SmartE, a fleet operator of E-rickshaws. 
Computers will control and manage charging for the stations, where more than 200 batteries can be 

                                                             
91 https://economictimes.indiatimes.com/industry/energy/power/lithion-power-to-invest-1-billion-to-create-battery-swap-
ecosystem/articleshow/62941270.cms 
92 Based on information material presented in Charging Conclave 2018 
93 The Economic Times profile magazine October 28-November 03, 2018 
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replaced in a day in a 50 times smaller area than a usual charging space.94 It is planning to install 50-
100 stations by the end of 2019.61 

 
Image of a charging swapping business 95 

 

    ○  EIL（Essel Infraprojects Ltd.） 

The company will invest 175 billion rupees in 20 cities in Uttar Pradesh and install 250 charging 
stations and 1,000 swapping stations as a project to promote electrification. In addition, it will make 
an investment for the deployment of 25,000 E-rickshaws in order to contribute to the ecosystem, 
which will consequently create employment for 50,000 people, according to its estimate. 

 

（3）Foreign companies 

  ○ ABB 

It is a heavy machinery manufacturing conglomerate in Switzerland. The price of the chargers that it 
sells is 2,000,00 rupees/charger, and it offers 3 types of chargers, i.e., DC-type (CHAdeMO and CCS) 
and AC-type. It plans to install 2,000 of these chargers mainly in the major cities by 2020. It has 
already installed 17 of them – 1 in Delhi, 5 in Nagpur, and others to OEM. Also, through a pilot 
project with Jabalpur, it will install charging station equipped with solar panels for 400 E-rickshaws, 
for which the company has obtained the permission from the city, in 9 places.58 

                                                             
94 http://www.emobilityplus.com/index.php/world/58-asia-pacific/india1/543-sun-mobility-and-smarte-partner-to-
transform-ev-adoption-in-the-country 
95 http://www.sunmobility.co.in/ 
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Charger that ABB sells 

 

 ○ Fortum 

It is a power-related company in Finland. It has approx. 8,700 employees in 10 countries around the 
world and the sales of €4.5 billion (approx. 560 billion yen), and has installed 500 fast chargers in 
EU (2017).96 The company is planning to carry out a pilot testing for battery swapping with E-Auto 
(manufacturer) using a new LiB in Noida in November 2018. In addition, it plans to construct 
charging infrastructure in the major cities over the next 2-3 years. To be specific, it will install 8 
charging points for 200 EVs in Hyderabad. It has concluded an MoU with Nagpur regarding the 
construction of charging infrastructure.65 Furthermore, it is also planning to develop a battery 
swapping system for small EVs in India such as taxis, jointly with Clean Motion, 97 a light electric 
vehicle manufacturer in Sweden, according to reports. Clean Motion started its business in India in 
2016, and its E-rickshaw ZBEE is seen running in the shopping malls in Delhi. 

    

Fortum’s charging station in Delhi 98                  ZBEE developed by Clean Motion 99 

 

                                                             
96 https://www fortum.com/about-us 
97 http://www.autocarpro.in/news-national/fortum-clean-motion-sign-agreement-battery-swap-29694 
98 http://www.autocarpro.in/news-national/finland-fortum-oyj-eyes-business-opportunity-ev-stations-india-26482 
99 https://cleanmotion.se/zbee/ 
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○ Delta Electronics 

It is a wholly owned subsidiary of Thailand, which has been in operation since 1992. It will be 
installing around 20 DC-type chargers for the government-affiliated companies such as NTPC. It is 
planning to develop the charging infrastructure for highways, along with Maharashtra and NHAI 
(National Highway Authority of India), a government-owned agency responsible for the management 
of National Highways. 

 

 
Charger that Delta Electronics sells 

 

4.3.2 Summary of the intentions, visions, etc. of initiatives taken by India and Gujarat 
（1）India 

The country realizes the necessity to develop charging infrastructure including the construction of 
charging stations. Meanwhile, MoP released technical guidelines used for developing the charging 
infrastructure in 2018, and their specifications and criteria are being standardized. Also, it is 
noteworthy how much budget the country will set for the development of charging infrastructure with 
FAME2 currently under consideration. However, it is expected that expansion of electrification will 
take time considering the initiatives being taken by the Indian government at present and the need to 
solve various problems such as land acquisition for constructing charging stations. 

 

（2）Gujarat 

Although the state’s policies to encourage electrification have not been published, they have been 
under consideration. It is reported that the state will pay its focus mainly on providing incentives for 
the construction of infrastructure for two-wheeled vehicles and three-wheeled vehicles (battery 
swapping type, etc.), which will act as “citizens’ feet.”100 As for four-wheeled vehicles, they are 
having discussions with fleet operators and it is expected that they will consider the utilization of 

                                                             
100 https://auto.economictimes.indiatimes.com/news/aftermarket/gujarat-government-asks-uber-ola-to-launch-electric-
taxis/67734867 
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（2）Methods of diffusing EV charging infrastructure 

The methods of diffusing EV charging infrastructure include (1) the demand-based one, (2) strategic 
installation, and (3) coverage. 

Based on demand, charging stations are installed close to households and workplaces according to 
requests from EV owners. 

Strategically, local governments select locations like shopping areas and sightseeing spots to install 
charging stations. Stations installed based on demand will be residential and will be likely to be used 
at high voltage for a long period of time; strategically installed stations will be mostly used by 
multiple people for a short period of time during the day. It’s important to install stations based on 
demand in the initial phase and strategically install stations as EVs become popular. 

The coverage method is based on the concept of providing a wide area with the minimum service of 
public charging, and stations are evenly installed according to the distance from households. While 
its usage rate is not optimum, it eliminates concerns of running out of battery on the road when using 
an EV. 

 

（3）The network 

The charging infrastructures have 2 types, an integrated type and an independent one. The integrated 
type is owned by the grid operator, so there is no need to be concerned about low usage in the first 
few years, and its advantage is that it covers the initial investment. Ireland and Canada’s British 
Columbia state can be enumerated as examples. As for the independent type, a license is obtained 
from a local government, and corporations and PPPs independently install charging stations. EV 
service providers are in charge of operation, billing, and in some cases they ensure compatibility. The 
U.K. and the Netherlands can be enumerated as examples. 

 

（4）Billing system 

Users are billed according to the charging amount or the time of charging. In case of billing on the 
amount of charging, fees are added to the bill and other costs are covered, but for the time being, most 
of users pay the bill according to the charging time; in many cases charges per time are added to 
annual or monthly membership fees. There are various fee systems such as allowing members to use 
chargers on the same network at members’ rates, while guests pay a comparatively higher price. 

 

（5）Charging infrastructure operation scheme 

• It is not a fully-fledged business in any country yet; it’s in the stage of carrying out upfront 
investments and promotion through coordination, assistance, etc. There is an EVSE charging 
network business model where national and local governments provide assistance, and 
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Source: EV infrastructure situation by Japan Charge Network Co., Ltd. (2018) 

Figure  4-6 Image of income and expenditure of charging station in Japan103 

Also, the beverage industry aims to participate in the project of popularizing EVs. Some businesses 
are installing chargers free of charge while purchasing vending machines (see Figure 4-7). 

 
Figure  4-7 EV Vender business scheme102 

 ○ United States 

More than 70% of EV charging in the U.S. is conducted at home during the night. The infrastructure 
is being developed mainly in cities targeted by EV manufacturers such as Ford, General Motor, and 

                                                             
102 http://www.intersonic.co.jp/ev_vender_new/scheme/scheme html 







                                                                                                

97 
 

system take central roles in the industry. The 3 main business models were (1) the EVSE network 
model, (2) a model in which EV manufacturers and the EVSE collaborate, in which there exist 
administrators and users, and (3) the model with billing applications, cloud services, and remote 
management. 

The income from the charging business in China comes from the government subsidy and income 
from charging and added value. When meeting the condition that a municipality has many EV users, 
etc., a subsidy can be granted to install charging stations, the municipality itself also support the 
installation, and thus, about 30% of the station's installation cost is covered. As for added value, costs 
can be cut by selecting business models based on mobile charging, multiple device group-charging, 
and installing a charging pole through crowdfunding, etc. Furthermore, in Beijing, a demonstration 
of using street lights was made. 

In Shenzhen City in 2012, the EV manufacturer BYD and the China Southern Power Grid 
collaborated in demonstrating that for every EV car purchase, BYD would install 2 fast chargers (for 
a household and a workplace) free of charge. 

Also, in Qingdao, more than 10 cars are put in one charging group using the regional charging method. 
The expenses don't change much, but the labor required for maintenance and management can be 
reduced. As a characteristic, they incorporated the elements of the cloud Internet, and plans to expand 
secondary work such as collecting big data, EV sales, servicing, rental, leasing, e-commerce, finance, 
and electricity sales. Furthermore, electricity supply is expected to be liberalized in China, so 
intensively selling electricity is thought to be an important business model. 

 
Domain focused charger module 107 

As for crowdfunding, the Manbang Group in Changzhou City made the automobile industry their 
mainstay business, and have in their group (1) a charging pole manufacturing company, (2) a charging 
business company, (3) EV dealers, and (4) charging pole installing companies. A subsidiary is 
currently active in the charging business as the Star Charge brand. Not limited to fundraising, the 
masses provide resources such as land and funds and take part in the charging project. Firstly, Star 
Charge pays each landowner a set fee, and performs procedures, operates the business, etc. The land 
                                                             
107FY2015 report on business to promote infrastructure and system development for balancing energy demand and supply, 
METI (2016) 
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supplier buys charging equipment in principle, so the revenue from sale goes to Star Charge. Investors 
set charging prices within the range of each region's regulations, and when EV users use applications 
to make a transaction, it is paid. 

 

○ The United Kingdom 

In the U.K., the Department for Transport (DfT), Business, Innovation and Skills (BIS), and the 
Department of Energy and Climate Change (DECC) jointly established Office of Low Emission 
Vehicles (OLEV), to broadly support household charging, workplaces, roads, etc. The initiative called 
“Plugged in Places” for distributing public charging systems in urban areas was also operated. Last 
year, the Automated and EV Act 2018 was proposed, but there have been no actions. According to 
the study of the department of statistics, the proportions of the households that do not have a parking 
lot in the U.K. and in London are 43% and 78%, respectively, and they park their cars on roads. 

In London, one fifth of the parking area shall be used for a charging system. The public charging 
network Source London was owned by Transport for London, but after the termination of subsidies, 
its maintenance and management remained insufficient, and the network is now managed by Bollore, 
a private EV car sharing enterprise. The government asked the public to propose rapid charging 
systems, but our systems do not comply with the requirements, and are not compatible. 

Ubitricity established a business model of installing chargers in street lamps and walls so that EV 
users bring a smart cable to measure the charging amount and pay charges. There are some constraints, 
such as the impossibility of installing rapid chargers, the distance between a parking area and a street 
lamp, and the impossibility of setting a charger in an old street lamp, but it is unnecessary to obtain 
permission and it is possible to install a charger in a street lamp within one hour. 

 
Charging by Ubitricity service108 

○ EU 

In 2013, the clean energy traffic policy was enacted, and EU member countries submitted their 
respective plans to attain goals and put them into practice. In order to develop a charging network in 

                                                             
108 http://www.siemens.co.uk/en/news_press/index/news_archive/2018/siemens-to-deliver-innovative-ev-charging-
infrastructure-as-part-of-gulcs-framework htm 







                                                                                                

101 
 

○ The Netherlands 

Amsterdam started public charging in 2009, and ElaadNL, which was established jointly by 7 grid 
operators in the country, established many primary charging stations without any investment from 
municipalities. ElaadNL first aimed to establish 10,000 public charging facilities, and established 
some facilities strategically, but the rate of utilization turned out to be low, so they decided to establish 
the facilities on a demand basis. The subsequent distribution was left to market competition, and the 
spin-off organization EVNetNL is operating and managing them in cooperation with municipalities. 
Fastned and Tesla is engaging in the development of rapid charging systems, and Fastned has been 
growing steeply, but is still in the red. 

As for the distribution of public charging systems in response to demand, since most citizens in 
Amsterdam, Utrecht, etc. do not have a garage or parking lot, and park their cars on roads; therefore, 
there is a demand-based system in which citizens request a municipality to establish a charging station 
and the municipality asks affiliated firms to build the charging station. Since the cost of public 
charging is the highest, each city checks whether there is already an adjacent charging station, the 
usage status, the cases of previous requests, and so on, and only when there is a compelling reason, 
the city permits the establishment of a charging station and bears its cost. 

This project is conducted jointly by Nuon, a grid operator that supplies electric power generated from 
wind power, Heijmans, which is a constructor, and EVBox, which offers EVSE. For the public 
charging systems established in this way, they analyze data, including the usage situation, in 
cooperation with the Amsterdam University of Applied Sciences (AUAS), a university in Amsterdam. 
Citizens used to be able to charge their cars free of charge, but Amsterdam discontinued charge-free 
charging services in April 2012. As a characteristic, the charging stations in the Netherlands are 
compatible, and the domestic standards, etc. are specified by the Central Registry Interoperability 
(CIR), and the network is operated by eViolin. They also cooperate with each other to secure the 
compatibility between EU and Benelux. 

Apart from this, for the current ElaadNL, R&D institutes and grid operators cooperate to offer non-
financial aid. In addition, the national government established NKL, a platform for sharing knowledge 
and lowering the prices of chargers. There is Green Deal for eliminating the burdens other than costs, 
such as legal regulations and procedures. From 2016 to 2018, Green Deal was developed to be used 
for charging infrastructure, and a system was established so that the national government, a 
municipality, and the private sector bear the cost evenly, and can ask the public to assist them. There 
is also the app called Social Charging, which searches for a station and enables charging service users 
to communicate with one another anonymously. This will contribute to solving the problem that a 
fully charged EV is still parked at a charging station and chargers cannot be used. 

 

4.4.2 Operation methods and business schemes for charging stations in India 
For the current charging station business in India, it is said that the cost for maintenance and operation 
alone can be covered by the revenue from chargers, but the initial investment cannot be recouped in 
five years; therefore, the charging station business is unfeasible, and there are no merits for a third 
party to enter this field (see Table 4-21; the cost for land is excluded from the calculation). In order 
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5 Feasibility of Battery Reuse Projects 
5.1 Efforts of Japanese Companies 
5.1.1 Organize the status of Japanese companies’ initiatives such as battery reuse and 

diversion of electric vehicles 
Major initiatives of Japanese companies such as battery reuse and diversion of electric vehicles that 
have been implemented so far are described below. For other cases, please see supplementary 
materials. 

（1）Nissan Motor Co., Ltd. 

The company conducted a demonstration experiment, in collaboration with ENERES Co., Ltd and 
4R Energy Corporation, companies that carry out aggregation business, in August 2015 at the Nissan 
Advanced Technology Center located in Atsugi-city, Kanagawa Prefecture. In this demonstration 
experiment, 24 used batteries of Nissan 'Leaf' were used, with about 400 kWh capacity and 250 kW 
output, aimed at verifying how much economic effects such as peak cut, demand response and 
imbalance reduction can be generated. Specifically, it was a provision of battery management service 
through charging and discharging the power storage system of the company’s center according to 
supply-demand balance of the entire network controlled by ENERES during the time zone other than 
peak cut time, leading to optimization of energy demand. This demonstration experiment is aimed at 
reducing Nissan's electricity bill by 10% (see Figure 5-1). 

In addition, Nissan Motor Co., Ltd., Sumitomo Corporation, and Sumitomo Mitsui Auto Service Co., 
Ltd. signed the "EV Cascade Reuse Promotion Agreement" in October 2018 with the aim of 
maximizing the possibility of new secondary use of EV, and launched the "EV Cascade Reuse 
Project" to promote new secondary use of used EV. This project is aiming at establishing the 
secondary use method of EV battery based on its state as a business model to demonstrate verification 
for full-scale commercialization of these battery for a car. Specifically, through conducting the 
secondary use of used batteries based on their capacity, including (1) use within the area with limited 
cruising distance, (2) reuse as recycled batteries for EV by manufacturing recovered battery, and (3) 
use as stationary type storage batteries for stabilization of the system, it is expected that the used EV 
will exhibit its function for a long time in various applications (see Figure 5-2). 

From May 2018, in cooperation with regional sales companies, local governments and local 
companies, Nissan Motor has been promoting "Blue Switch" activity that is the initiative working on 
resolving regional issues through electrification, changing automobiles, roads, towns, society and 
Japan as a whole into beautiful "blue", taking a lead in transforming the nation into a clean advanced 
country. Through promoting the above-mentioned "EV Cascade Reuse Project" as well as this activity, 
the company focuses on electrification to realize a zero-emission society, aiming not only to 
disseminate EV but also to revolutionize society as a whole. 
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Figure 5-1 Figure of cascade method for in-vehicle 
storage battery as dipicted by ENERES 110 

  Figure 5-2 Figure of EV cascade model 111 

  

（2）Toyota Kirloskar Motor India 

In 2018, the company, in collaboration with Chubu Electric Power Co., Inc., began demonstration 
experiment of construction of a large-capacity storage battery system reusing batteries of electric 
vehicles as well as recycling of used batteries. In this experiment, Chubu Electric Power reuses 
batteries collected from Toyota's electric vehicles as storage batteries, for the purpose of utilizing 
used batteries for responding to problems in power system, such as adjustment of supply and demand, 
frequency fluctuation, and voltage fluctuation. Nickel-metal hydride batteries installed in HEVs are 
mainly used for reuse batteries, but the company plans to utilize LiB in the future. Based on the results 
of this demonstration, it aims to introduce a generation output of about 10,000 kW, equivalent to 
10,000 batteries, in fiscal 2020. Further, regarding battery recycling, the company said that it will 
consider establishment of a mechanism to recycle materials such as rare metals (see Figure 5-3). 

 
Figure 5-3 Electricity stabilization and reuse & recycle (Toyota Kirloskar Motor India) 112 

 

                                                             
110 https://www.eneres.co.jp/news/release/20141112-2 html 
111 https://www nextmobility.jp/economy_society/nissan-and-sumitomo-corporation-etc-agreement-on-new-secondary-
use-of-ev20181120/ 
112 https://newsroom.toyota.co.jp/jp/corporate/20930377.html 
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（3）Sumitomo Corporation 

The company has been conducting demonstration experiments using reuse batteries for 3 years from 
2013 to 2016 at Yumeshima, Konohana-ku, Osaka-city. As an empirical summary, by installing a 
270 kWh large-sized storage battery system that uses 10 MW solar panels and reuse battery of used 
batteries equivalent to 16 units of Nissan Motor's "Leaf" in fiscal 2013 it measures the output 
fluctuation suppressive effect of the adjacent mega solar system (in response to sudden fluctuations 
in power generation output due to weather and the like, charging and discharging are performed in 
real time in the storage battery, thereby reducing the fluctuation), as well as establishes a technology 
for safe operation as a large battery system113. 

In 2018, Sumitomo Corporation made a joint development with FUJI ELECTRIC CO., LTD. and 
JAPAN BENEX CORPORATION, which conducts industrial and electrical equipment 
manufacturing operations, and installed a system that houses 24 storage batteries for Nissan's "leaf" 
at the head office and plant of Japan Benex. Fuji Electric will commercialize the system and sell it 
for industrial use. The expected applications of this system include (1) energy saving (peak cut or 
peak shift), (2) backup power supply (BCP), and (3) efficient operation of renewable energy.114 In 
addition, Sumitomo Corporation and Japan Benex completed the installation of a new type storage 
battery system using a roof-mounted solar panel, EV (10 units) and EV reuse storage batteries (400 
kW) at the head office and plant of Japan Benex, and started the "Future Factory" project. This project 
is aimed at establishing a smart factory model that realizes both the efficient use of energy and co-
existence with the environment. As the storage battery system and EV charging are systems 
compatible with VPP (Virtual Power Plant), the project will contribute to adjustment of power supply 
and demand in the entire area through optimization of charge and discharge.115 

Sumitomo Corporation, by utilizing the results of these efforts, aims to realize a new energy 
management business that integrally controls EV and reuse storage battery systems as well as 
disseminating them. 

  

Current status in Yumeshima 116             Completed container for storage battery 117 

                                                             
113 4R breakthrough, Diamond Business Planning 
114 https://www fujielectric.co.jp/about/news/detail/2018/20180417103052496 html 
115 https://www.sumitomocorp.com/ja/jp/news/release/2018/group/10050 
116 https://www.sumitomocorp.com/ja/jp/news/release/2014/group/20140207 
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（4）4R energy 

The company is a joint venture between Nissan Motor Co., Ltd. and Sumitomo Corporation and, by 
using remanufacturing technology of used battery, has launched a service to exchange the recovered 
battery of Nissan "Leaf" as a new paid exchange program in 2018. The company offers a 24 kWh 
recovered battery at 300,000 yen and also plans to expand lineup of other recovered batteries in the 
future. The paid exchange of a new battery is provided at 24 kWh for 650,000 yen, 30 kWh for 
800,000 yen, and 40 kWh for 820,000 yen117. 

In the meantime, the 4R, defined by 4R Energy, represents: “Reuse” that starts secondary use of a 
battery having a high remaining capacity of about 70 to 80%, “Resell” that sells these batteries by 
use, “Refabricate” that after disassembling the battery pack, re-packages them according to 
customer’s needs, and “Recycle” that recycles used batteries (see Figure 5-4). 

 

The company has been taking various initiatives regarding secondary use of batteries with Nissan 
Motor and Sumitomo Corporation as mentioned above, and leads the battery reuse market by 
establishing a reuse technology of batteries based on knowledge and experiences gained through such 
demonstration experiments. 

 
Figure 5-4  Business image of 4R 118 

 

5.1.2 Organization of intention and direction of efforts in India and Gujarat 
（1）India 

At present, no Japanese companies conduct above-mentioned initiatives for battery reuse of electric 
vehicles in India. However, there is a report that a Japanese company CONNEXX SYSTEMS 
Corporation is aiming to commercialize stationary type storage system reuse in India119 and it is 
inferred that the number of companies newly entering the market will increase as the market is 

                                                             
117 https://newsroom nissan-global.com/releases/release-487297034c80023008bd9722aa06bbbe-180326-04-j?lang=ja-JP 
118 http://www.4r-energy.com/company/about/#com2 
119 https://kyodonewsprwire.jp/release/201805314509 
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expected to expand, once the Indian government's policies on the dissemination of electrification are 
clarified and markets for battery reuse are developed in the future. 

 

（2）Gujarat  

In Gujarat, although the EV policy announced by the state government is at the examination stage, it 
has not been disclosed yet, so there might not be specific efforts and directions. 

 

5.2 Efforts of India and other countries 
5.2.1 Organization of status of efforts towards battery diversion business for electric 

vehicles and battery diversion demand in India and other countries (the U.S., China, 
the UK, France, Netherlands, etc.) 

（1）India 

Currently, the reuse of batteries used in electric vehicles in India has not been implemented due to 
limited dissemination of electric vehicles. According to hearings conducted so far with related 
ministries and agencies and companies, there are potentials, and some people said they would like to 
consider in the future. 

（2）Other countries 

The major reuse businesses of electric vehicles in other countries are as shown below. 

○ U.S. 

EVgo, which has the largest public charging network in the United States, installed used batteries 
from electric vehicles (BMW i 3) at a public DC fast charging station for the first time as commercial 
use in Union City, Los Angeles, California in July 2018.120 

For commercialization, EVgo charges solar power electricity from the system at the peak hours and 
uses it when there is a lot of demand for charging. 

Besides, other efforts in the United States are shown in Table 5-1. 

 

 

 

 

 

                                                             
120 https://www.evgo.com/about/news/evgo-announces-grid-tied-public-fast-charging-system-second-life-batteries/ 
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○ U.K. 

Renault and Powervault announced in 2017 that they had entered into a partnership to utilize the reuse 
battery of electric vehicles for household storage batteries. By concluding this partnership, it is 
expected that the cost of smart batteries of Powervault will be reduced by 30%, and household storage 
batteries will become a turning point as a large market new product in the UK.127 50 units of power 
storage system were introduced for one year to households using solar power generation. 

Also, Renault and Connected Energy, which provides power storage technology and services, 
launched E-STOR, an energy management system using a used battery in 2016. This system generates 
and stores electricity by using renewable energy such as solar panels and wind turbines, and provides 
inexpensive energy service to users through battery charging during off-peak hours as well as 
enabling more flexible and efficient energy usage such as large capacity-required rapid charging (see 
Figure 5-5). 

 

 
 

Installed supply equipment 129 Figure 5-5 Overview of E-STOR 128 

 

○ France 

Nissan Motor Co., Ltd. and Eaton opened a data center using a power storage solution located at an 
industrial park (Saint-Romain de Colbosc Eco Park), Normandy, in 2016. It is for using power storage 
by a data center of Webaxys which handles data hosting service. This makes it possible to integrate 
local renewable energy, to draw electricity from companies and supply it to the grid. This will ensure 
stable supply of renewable energy and a cost effective energy management system.129 

                                                             
127 https://media.group renault.com/global/en-gb/media/pressreleases/92203/renault-et-powervault-donnent-une-seconde-
vie-aux-batteries-des-vehicules-electriques1 
128 https://media.group renault.com/global/en-gb/media/pressreleases/75381/connected-energy-et-renault-presentent-une-
technologie-de-stockage-denergie-et-de-charge-de-vehicule1 
129 https://europe.nissannews.com/en-GB/releases/release-147558 
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Data Center 130 

 

○ Netherlands 

Under the support of the Amsterdam Climate and Energy Fund (AKEFE), Nissan Motor Co., Ltd. 
installed a 3 MW battery, which is equivalent to 148 units of Nissan "Leaf", to Amsterdam Energy 
Arena in cooperation with Eaton, BAM and the Mobility House that develops Smart House, in 2017. 
This system is expected to be used as an output converter of Eaton and as a backup power supply. 
Moreover, it is expected that it will replace the use of diesel in the future and will be used at the peak 
demand time such as concerts and the like as well as for grid stabilization service (see Figure 5-6). 

 

 
Figure 5-6 Overview of stadium (Amsterdam Energy Arena)130 

 

○ Germany 

Daimler established a joint venture with The Mobility House and an energy service provider GETEC. 
The company installed a stationary storage battery system (capacity 13 MWh) incorporating used 
batteries of 1,000 units of electric vehicles in Lünen, Westphalia, expecting to connect the system to 

                                                             
130 http://nissaninsider.co.uk/europes-largest-second-life-battery-storage-system-goes-live/#prettyPhoto 
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5.2.2 Consideration of reuse demand in India and Gujarat Province 
（1）India 

With regard to reuse of batteries in India, as electric vehicles are not on the market, most companies 
think it is too early to specifically consider it as a business. Despite these circumstances, some of the 
companies with which we conducted hearings asked us to tell them about the reuse efforts from 
electric vehicles in Japan. The dissemination of electric vehicles is expected to lead to the market 
expansion in the future, and as stated in 5.1.2, it is expected that markets where battery reuse is 
diverted will be developed in India. 

 

（2）Gujarat 

In Gujarat as well, though reuse demand is expected to occur in the future, concrete efforts are not 
seen at this stage. 

 

5.3 Study on Demand for Battery Rebuilding 
It seems that there is some demand if technical and quality problems are cleared, but specific 
discussion has not been conducted. 

 

5.4 Study on Demand for Battery Reuse 
In order to investigate the applicability of reuse batteries, etc., we conducted collection and 
organization of information. The contents are described below. 

 

5.4.1 Study on Battery Reuse Related companies 
We conducted interview study targeted at local companies in India (including some Japanese 
companies) handling electric tricycles (E-rickshaw and E-Auto) and UPS. The results of the hearings 
etc. are organized as follows. 

（1）A company 

○ Outline 

 It procures parts from China and assembles in India. 

 

 ○ About batteries 

 Lead batteries are used for E-rickshaw, while LiBs are used for E-auto and are now under 
development. 
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 There are collection rules for lead batteries but at present collection is not considered for LiB 
batteries, though it is expected to be introduced in the future. 

 Lead batteries installed in E-rickshaw are collected by dealers of battery companies and are then 
treated by the battery companies. In some cases, it seems that these batteries, depending on the 
condition, are repaired by battery companies to be sold as new batteries. 

 LiB's E-rickshaw still has a subsidy of 30,000 Rs / unit. 
 E-rickshaw price of lead battery is about 150,000 Rs / unit, and as for LiB, the price of the same 

specification product is about INR 260,000 / unit, though the speed is faster. 
 

（2）B company 

○ Outline 

 Production volume is 200 units / month for own brand and 500 units / month for chassis for other 
company’s brands. 

 It is intending to consider E-Auto equipped with LiB in the future. 

  

○ About batteries 

 Because cost of LiBs is expensive, it currently uses lead batteries to produce E-rickshaw. 
 Battery replacement is carried out at a pace of 6 months / times (same as the guarantee period). 
 There are regulations concerning recycling of lead batteries, but there is no regulation on 

collection and recycling of LiB. 
 As for lead batteries, dealers collect old batteries and replace them with new batteries. The 

dealers sell the collected batteries to a battery company. 

 

（3） C company 

○ Outline 

 The company entered Indian market in 2015. The sales volume of E-rickshaw in FY 2017 is 
about 8,000 units / year 133, and it is now increasing to about 18,000 units / year. 

 It plans to sell a type of E-Auto using LiB in 2019. 
 It plans to produce E-Auto at 1,000 units / year in 2019, but the production plan after that year 

is undecided. 

  

○ About batteries 

 It adopts lead batteries for E Rickshaw. 

                                                             
133 https://www.sankeibiz.jp/business/news/180424/bsa1804240500001-n1.htm 
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 As for E-Auto,  a battery exchange method is also under development. 
 Battery collection is not considered because LiB is not on the market. 
 As for reuse batteries, it is possible to consider if cost and performance are satisfactory. 

  

（4）D company 

 ○ Outline 

 It is an electric tricycle manufacturer, and is engaging in B2B for fleet operators, etc. 
 Previously it sold some E-rickshaws equipped with lead batteries, but currently it only offers 

LiBs. E-rickshaw in the Indian market is basically lead battery equipped types, but the company 
aims to popularize the LiB loaded vehicles in the market. 

 

○ About batteries 

 The company imports the cells, combines them with its own designed BMS, and packs in 
India. 

 It is not addressing reuse of LiB, etc. 

 

（5）E company 

 ○ Outline 

 For household power storage system (UPS Inverter), the company holds a 15% share, the top 
share in the market. 

 As for solar power storage batteries, it is procuring batteries at 1,000 units / month. 
 As for household power storage batteries, the company has just started the business, but it 

anticipates more than 1,000 units / month production volume. 
 It produces the product for solar power related businesses and household at about 42,000 

units/year. 

 

○ About batteries 
 

 It uses lead batteries and LiBs for household power storage batteries and other UPS, etc. 
 It also procures BMS from battery makers. 
 Collection of lead batteries is regulated, and battery manufacturers must collect 50% to 60% of 

batteries. Yet, this regulation is flexible. 
 Regarding collection of LiBs, since the products came to the market just recently and there is no 

regulation, the company will consider in the future. 
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（6）F company 

 ○ Outline 

 The company is in the No. 2 share (40%) position in the household power storage battery 
field (Solar Power Storage, Residential Inverter) in India.  

 The company sells Residential Inverter at 150,000 units / month throughout India and 
exports 25,000 units to foreign countries. 

 

○ About batteries 
 

 As for LiB, it procures cells from a Chinese company and packs them in India. 
 While it is procuring BMS from outside, the company is currently developing BMS in-house and 

wants to introduce its own BMS in the future. LiB is adopted only for some Residential Inverters. 
 As for lead batteries, there is an obligation to recycle 70% of batteries sold by battery 

manufacturers. Dealers collect batteries and sell them to battery manufacturers. The battery 
manufacturers take out only lead, recycle 50% of the lead, and reuse the rest as a material for 
new batteries. 

 Collection of LiBs is not regulated at the moment, and as the products have just entered into the 
market, the company does not particularly collect them. 

 

5.4.2 Organization of Battery Reuse 
 Based on the above study, the battery reuse will be organized as follows. 

（1）Collection 

According to hearings from E-Rickshaw manufacturers, it can be considered that lead batteries are 
currently being collected in a flow as shown in Figure 5-9. After collecting the lead batteries, dealers 
of electric companies sell the batteries to the battery manufacturers. Then, the battery manufacturers 
take out the lead part, recycle it, and reuse the rest as a material for new batteries. However, it is 
thought that confirmation of the obligation level for the collection by the battery manufacturers and 
the actual collection volume are necessary. 

 
Figure 5-9 Plan to collect lead battery 



                                                                                                

118 
 

 

（2）Specifications of batteries 

According to the information obtained from the companies we conducted hearing with, specifications 
of batteries can be organized as shown in Table 5-2. 

 

Table  5-2 Examples of required battery specs 

 

 

（3）Application 

According to information from companies we conducted hearings with and other information source, 
since the period will come in the future when applied products of new batteries are introduced, no 
consideration on reuse battery application has been made yet. Moreover, it is thought that it is 
necessary to consider the cost and the performance in regard to the feasibility of application. 

 

5.4.3 Organization of Requirements for Implementation of Battery Reuse Business 
（1）Collection of batteries 

In order to develop the battery reuse business, it is essential to secure sufficient reuse batteries. For 
this reason, in order to secure sufficient reuse battery capacity, following actions are necessary: (1) 
collection of batteries through collaboration with leading companies in the local area, and (2) 
establishment of a legal system that includes obligations of batteries collection, including lithium ion 
batteries. 
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6 Review of business contents 
6.1 Review of business plan 
6.1.1 Battery reuse business 

The image (Figure 6-1) of Battery reuse business targeted in this business is shown below.  
Especially, for review of business contents, the target is in the red frame in Figure 6-1. 

 

 
Figure 6-1 Diagram of battery reuse business 

 

6.1.2 Prediction of number of electric vehicles/batteries generated 
（1）Number of electric vehicles generated 

Based on prediction of popularization of electric vehicles calculated in 3.1.3, estimated number and 
amount of electric vehicles/batteries generated are calculated by Weibull analysis 134 (see Figure 6-2).  

                                                             
134 Refer to supplemental material 2. 
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Figure 6-2 Estimated amount of EVs and batteries for the next 20 years 

 

6.2 Business performance evaluation 
6.2.1 Organization of preconditions 

In estimating revenue and expenditure, the preconditions are set as follows: 

（1）Battery recovery rate 

Battery recovery rate is set to 4.9% based on the assumption that 10% of Japanese firms shares in 
India will be recouped. 

 

（2）Rated capacity of battery and capacity at recovery 

Rated capacity of battery is set to 30kWh with reference to general electric vehicles. Also, capacity 
at recovery is set to 70% with reference to the battery’s manufacturer’s warranty value. 

 

（3）Battery deterioration rate 

Since the battery’s manufacturer’s warranty value is set with the condition that capacity is more 
than 70% either within 160,000km or within 8 years, the deterioration rate by one charge is set to 
0.01% with mileage covered by one charge 50km and number of charging 3,000. 
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（4）Utilization as stationary type storage batteries 

For the use as stationary storage battery, it was assumed that surplus electricity, such as electricity 
from renewable energy, was stored and sold to the grid. Besides, the number of charging/discharging 
per day was 6, and on average 25% of battery capacity was available (see Figure 6-3). 

 
Figure 6-3 Image of battery deterioration 

 

（5）Number of batteries collected and amount of charging/discharging using stationary type 
storage batteries 

Based on the above condition, the number of batteries collected and amount of charging/discharging 
using stationary type storage batteries were calculated. 

 

6.2.2 Estimate of revenue and expenditure 
Estimate of revenue and expenditure is as shown below (see Table 6-1). 

 

6.2.3 Business feasibility evaluation 
Evaluation result of business feasibility for battery reuse business indicates that the increased 
collection number of batteries leads to rise in sales revenues, but battery collection cost, assembly 
cost, and facility/equipment installation cost have a big impact on business feasibility, with the result 
that deficit will continues until 18th year. 

Meanwhile, evaluation result of business feasibility (see Table 6-2), on condition that collection rate 
increases to 24% after 2025, stationary type storage batteries stably supply electricity, revenue from 
selling electricity (difference of selling prices between 2.75Rs/kWh and 5.0Rs/kWh) improves and 
subsidies (half of equipment cost) are obtained for equipment installation, is positive from the 9th year. 
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Figure 6-1 Estimation of revenue and expenditure 

 

 

  

Business size Unit 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

Battery ELV cars 120 190 355 606 1 037 1 756 3 093 5 548 10 047 18 509 34 382 64 110 119 909 199 397 314 541 477 078 690 754 965 804 1 303 671 1 719 927

Collection rate 5%
Numbers of collection Total unit 6 9 17 30 51 86 152 272 492 907 1 685 3 141 5 876 9 770 15 413 23 377 33 847 47 324 63 880 84 276

Toal（cumulative） Unit 6 15 33 62 113 199 351 623 1 115 2 022 3 707 6 848 12 723 22 494 37 906 61 283 95 130 142 455 206 334 290 611

Rate of battery for reu 33% %
Number of battery for single year Unit 2 3 6 10 17 28 50 90 162 299 556 1 037 1 939 3 224 5 086 7 714 11 169 15 617 21 080 27 811

Toal（cumulative） Unit 2 5 11 21 37 66 116 205 368 667 1 223 2 260 4 199 7 423 12 509 20 223 31 393 47 010 68 090 95 902

Battery capacity（rated 30 kWh
Capacity when co lect 70%
Deterioration rate 6%
Capacity 70% 64% 58% 52% 46% 40% 34% 28% 22% 16% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Capacity（per piece） kWh 21 19 2 17 4 15 6 13 8 12 10 2 8 4 6 6 4 8 0 0 0 0 0 0 0 0 0 0

Storage battery 1st year of collect  kWh 41 37 34 30 27 23 20 16 13 9 0 0 0 0 0 0 0 0 0 0

Supply capacity 2nd year of collec  kWh 105 96 87 78 69 60 51 42 33 24 0 0 0 0 0 0 0 0 0

3rd year of collect  kWh 226 206 187 168 148 129 110 90 71 52 0 0 0 0 0 0 0 0

4th year of collec  kWh 431 394 358 321 284 247 210 173 136 99 0 0 0 0 0 0 0

5th year of collec  kWh 784 716 649 582 515 448 381 313 246 179 0 0 0 0 0 0

6th year of collec  kWh 1 380 1 262 1 143 1 025 907 789 670 552 434 315 0 0 0 0 0

7th year of collec  kWh 2 430 2 222 2 014 1 805 1 597 1 389 1 180 972 764 556 0 0 0 0

8th year of collec  kWh 4 314 3 944 3 575 3 205 2 835 2 465 2 095 1 726 1 356 986 0 0 0

9th year of collec  kWh 7 726 7 064 6 401 5 739 5 077 4 415 3 753 3 090 2 428 1 766 0 0

10th year of colle  kWh 14 011 12 810 11 609 10 408 9 207 8 006 6 805 5 604 4 403 3 203 0

11th year of colle  kWh 25 686 23 485 21 283 19 081 16 879 14 678 12 476 10 274 8 073 5 871

12th year of colle  kWh 47 456 43 388 39 321 35 253 31 185 27 118 23 050 18 982 14 915

13th year of colle  kWh 88 174 80 616 73 058 65 501 57 943 50 385 42 827 35 270

14th year of colle  kWh 155 883 142 522 129 160 115 799 102 437 89 076 75 715

15th year of colle  kWh 262 692 240 175 217 659 195 142 172 626 150 110

16th year of colle  kWh 424 693 388 291 351 889 315 486 279 084

17th year of colle  kWh 659 252 602 745 546 238 489 730

18th year of colle  kWh 987 210 902 592 817 974

19th year of colle  kWh 1 429 898 1 307 335

20th year of colle  kWh 2 013 934

Total kWh 41 143 356 755 1 470 2 714 4 890 8 742 15 635 28 152 51 136 93 684 172 873 312 204 544 968 917 200 1 487 557 2 329 303 3 529 002 5 189 938

Times of charging/disc 2190 times/year
Amount of charging/discharing GWｈ 0 0 1 2 3 6 11 19 34 62 112 205 379 684 1 193 2 009 3 258 5 101 7 729 11 366

Feasibility
Purchasing price 1 75 Rs/kWh

Total（expenditure 1 000 000Rs 0 1 1 3 6 10 19 34 60 108 196 359 663 1 197 2 089 3 515 5 701 8 927 13 525 19 890

Power se ling price 4 5 Rs/kWh
Total（revenue） 1 000 000Rs 0 1 4 7 14 27 48 86 154 277 504 923 1 704 3 077 5 371 9 039 14 660 22 955 34 778 51 147

Profit of energy service 1 000 000Rs 0 1 2 5 9 16 29 53 94 170 308 564 1 041 1 880 3 282 5 524 8 959 14 028 21 253 31 256

Cumulative 1 000 000Rs 0 1 3 8 17 33 62 115 209 379 687 1 251 2 292 4 172 7 454 12 978 21 937 35 965 57 219 88 475

Collection of battery s 5 000 Rs/unit
Cost Total（expenditure 1 000 000Rs 0 0 0 0 0 0 1 1 2 5 8 16 29 49 77 117 169 237 319 421

System Rs/kWh 30 250 28 200 26 600 25 100 23 800 22 550 21 174 19 977 18 848 17 783 16 779 15 830 14 936 14 092 13 296 12 544 11 836 11 167 10 536 9 941

Cost Total（expenditure 1 000 000Rs 1 3 6 11 19 31 51 86 146 249 431 751 1 317 2 197 3 493 5 328 7 803 11 024 15 065 20 020

Manpower cost 776 350 Rs/year
No of employees person 3 3 3 3 3 12 12 12 12 12 27 27 27 27 27 42 42 42 40 42

Total（expenditure 1 000 000Rs 2 2 2 2 2 9 9 9 9 9 21 21 21 21 21 33 33 33 31 33

Maintenance cost Rs/facility
No of facilty Numbers of faci ity 1 1 1 2 4 7 14 19 29 39 53 64 86 102

Numbers of faci ity(ac 1 1 1 1 1 1 1 2 3 5 9 16 30 49 78 117 170 234 320 422

Numbers of faci ity 1 1 1 2 4 7 14 19 29 39 53 64 86 102

Numbers of faci ity(ac 1 1 1 1 1 1 1 2 3 5 9 16 30 49 78 117 170 234 320 422

1 005 732 Rs/rental/manageme  1 1 1 1 1 1 1 2 3 5 9 16 30 49 78 118 171 235 322 424

4 320 000 Rs/unility 4 4 4 4 4 4 4 9 13 22 39 69 130 212 337 505 734 1 011 1 382 1 823

28 000 000 Rs/facility 28 0 0 0 0 0 0 28 28 56 112 196 392 532 812 1 092 1 484 1 792 2 408 2 856

Total（expenditure 1 000 000Rs 33 5 5 5 5 5 5 39 44 83 160 281 552 793 1 227 1 715 2 389 3 038 4 112 5 103

Expenditure Cumulative total 37 48 61 80 107 153 220 355 556 902 1 522 2 592 4 511 7 570 12 388 19 580 29 974 44 306 63 834 89 411

Revenue Single 1 000 000Rs -37 -10 -12 -14 -18 -30 -37 -83 -107 -176 -312 -505 -878 -1 179 -1 536 -1 668 -1 435 -303 1 725 5 679

Cumulative 1 000 000Rs -37 -46 -58 -72 -90 -120 -157 -240 -347 -523 -836 -1 341 -2 219 -3 398 -4 934 -6 602 -8 037 -8 340 -6 615 -936
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Figure 6-2 Estimation of revenue and expenditure -2 

 

 

 

Business size unit 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

Battery ELV cars 120 190 355 606 1,037 1,756 3,093 5,548 10,047 18,509 34,382 64,110 119,909 199,397 314,541 477,078 690,754 965,804 1,303,671 1,719,927

Collection rate 5% 2020～2024
Numbers of collection 24% 2025～

Total unit 6 9 17 30 253 429 755 1 354 2 451 4 516 8 389 15 643 29 258 48 653 76 748 116 407 168 544 235 656 318 096 419 662

Rate of battery for reuTotal（cumulative） unit 6 15 33 62 315 744 1 499 2 852 5 304 9 820 18 209 33 852 63 110 111 763 188 511 304 918 473 462 709 118 1 027 214 1 446 876

Number of battery for 33% %
Single unit 2 3 6 10 83 141 249 447 809 1 490 2 768 5 162 9 655 16 055 25 327 38 414 55 619 77 767 104 972 138 489

Battery capacity（rated Total（cumulative） unit 2 5 11 21 104 245 495 941 1 750 3 241 6 009 11 171 20 826 36 882 62 209 100 623 156 242 234 009 338 981 477 469

Capacity when collect 30 kWh
Deterioration rate 70%
Capacity 6%
Capacity（per piece） 70% 64% 58% 52% 46% 40% 34% 28% 22% 16% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

kWh 21 19 2 17 4 15 6 13 8 12 10 2 8 4 6 6 4 8 0 0 0 0 0 0 0 0 0 0

Storage battery
Supply capacity 1st year of collec  kWh 41 37 34 30 27 23 20 16 13 9 0 0 0 0 0 0 0 0 0 0

2nd year of co lec  kWh 105 96 87 78 69 60 51 42 33 24 0 0 0 0 0 0 0 0 0

3rd year of collec  kWh 226 206 187 168 148 129 110 90 71 52 0 0 0 0 0 0 0 0

4th year of collec  kWh 431 394 358 321 284 247 210 173 136 99 0 0 0 0 0 0 0

5th year of collec  kWh 2,185 1,997 1,810 1,623 1,436 1,248 1,061 874 687 499 0 0 0 0 0 0

6th year of collec  kWh 5,155 4,713 4,271 3,829 3,387 2,946 2,504 2,062 1,620 1,178 0 0 0 0 0

7th year of collec  kWh 10,385 9,495 8,605 7,715 6,825 5,935 5,044 4,154 3,264 2,374 0 0 0 0

8th year of collec  kWh 19 766 18 072 16 378 14 683 12 989 11 295 9 601 7 906 6 212 4 518 0 0 0

9th year of collec  kWh 36 755 33 604 30 454 27 303 24 153 21 003 17 852 14 702 11 551 8 401 0 0

10th year of colle  kWh 68 052 62 219 56 386 50 553 44 720 38 887 33 054 27 221 21 388 15 555 0

11th year of colle  kWh 126 190 115 373 104 557 93 741 82 925 72 108 61 292 50 476 39 660 28 843

12th year of colle  kWh 234 595 214 487 194 379 174 271 154 163 134 054 113 946 93 838 73 730

13th year of colle  kWh 437 352 399 865 362 378 324 890 287 403 249 916 212 428 174 941

14th year of colle  kWh 774 517 708 130 641 743 575 356 508 969 442 581 376 194

15th year of colle  kWh 1,306,381 1,194,405 1,082,430 970,454 858,479 746,503

16th year of colle  kWh 2,113,082 1,931,961 1,750,839 1,569,718 1,388,597

17th year of colle  kWh 3,281,091 2,999,855 2,718,618 2,437,382

18th year of colle  kWh 4 914 188 4 492 972 4 071 756

19th year of colle  kWh 7 118 591 6 508 426

20th year of colle  kWh 10 026 851

Total kWh 41 143 356 755 2 871 7 770 17 457 35 635 69 107 130 727 244 645 456 146 850 289 1 544 099 2 703 172 4 556 733 7 396 877 11 588 431 17 562 440 25 833 223

Times of charging/discharing
Amount of charging/d 2190 times/year

GWｈ 0 0 1 2 6 17 38 78 151 286 536 999 1 862 3 382 5 920 9 979 16 199 25 379 38 462 56 575

Feas bility
Purchasing price

1 Rs/kWh
Power selling price Total（expenditure 1,000,000Rs 0 0 1 2 6 17 38 78 151 286 536 999 1,862 3,382 5,920 9,979 16,199 25,379 38,462 56,575

6 Rs/kWh
Profit of energy servicTotal（revenue） 1 000 000Rs 1 2 5 10 38 102 229 468 908 1 718 3 215 5 994 11 173 20 289 35 520 59 875 97 195 152 272 230 770 339 449

1 000 000Rs 0 2 4 8 31 85 191 390 757 1 431 2 679 4 995 9 311 16 908 29 600 49 896 80 996 126 893 192 309 282 874

Cumulative 1 000 000Rs 0 2 6 14 46 131 322 712 1 469 2 900 5 579 10 574 19 885 36 792 66 392 116 288 197 284 324 178 516 486 799 360

Collection of battery storage
Cost 5 000 Rs/unit

Total（expenditure 1 000 000Rs 0 0 0 0 1 2 4 7 12 23 42 78 146 243 384 582 843 1,178 1,590 2,098

System
Cost Rs/kWh 30,250 28 200 26,600 25,100 23,800 22,550 21,174 19,977 18,848 17,783 16,779 15,830 14,936 14,092 13,296 12,544 11,836 11,167 10,536 9,941

Total（expenditure 1,000,000Rs 1 3 6 11 52 116 220 395 693 1,210 2,117 3,714 6,532 10,915 17,369 26,507 38,834 54,876 75,001 99,672

Manpower cost
No of employees 776 350 Rs/year

person 3 3 3 3 3 12 12 12 12 12 27 27 27 27 27 42 42 42 40 42

Total（expenditure 1 000 000Rs 2 2 2 2 2 9 9 9 9 9 21 21 21 21 21 33 33 33 31 33

Maintenance cost
No of facilty Rs/faci ity

Numbers of faci ity 1 1 1 1 1 2 2 3 3

Numbers of faci ity(accumlat 1 1 1 1 2 2 2 2 2 2 2 2 2 3 4 5 7 9 12 15

No of new equipment (conve  1

No of purchased equipment   1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

No of new equipment (new model) 1 1 1 1 2 2 3 3

No of purchased equipment (new model) (cumulative) 1 1 1 1 1 1 1 1 1 2 3 4 6 8 11 14

1005732 Rs/rental/management fee 1 1 1 1 2 2 2 2 2 2 2 2 2 3 4 5 7 9 12 15

4320000 Rs/un lity 4 4 4 4 9 9 9 9 9 9 9 9 9 13 17 22 30 39 52 65

Expenditure 14000000 Rs/equipment (conventional 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

28000000 Rs/equipment (new model) 28 0 0 0 0 0 0 0 0 28 28 28 56 56 84 84

Revenue Total（expenditure 1 000 000Rs 19 5 5 5 39 11 11 11 11 11 11 11 11 44 49 55 93 104 148 164

Cumulative 23 34 47 66 160 299 542 964 1,689 2,942 5,132 8,956 15,666 26,889 44,712 71,889 111,691 167,882 244,652 346,619

Environment
Power generation（coaSingle year 1 000 000Rs -22 -9 -10 -10 -63 -53 -52 -31 32 179 488 1 171 2 600 5 685 11 776 22 719 41 193 70 702 115 539 180 907

Reduction effect Cumulative(toal) 1 000 000Rs -22 -32 -41 -52 -115 -168 -220 -252 -220 -41 447 1 618 4 218 9 904 21 680 44 399 85 593 156 295 271 834 452 741
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6.3 Review of business implementation system 
It is conceivable that business implementation system capable of ensuring business feasibility can be 
implemented as part of automobile recycling business with the aim of reducing the cost of collecting 
batteries. 
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7 Prospects for utilization of policy support etc. 
7.1 Review of utilization of policy support etc. 
In order to develop this project, it is thought that the institutional support listed below is needed. It is 
considered that although management rules are defined regarding lead batteries, LiB is currently 
under consideration. 

7.1.1 Battery recovery 
In the present Indian market, regulations on battery management and handling（Battery Handling & 
Management Rules） were issued in 2001, and it is stipulated that battery producers bear certain 
collection ratio responsibilities. However, in reality, many batteries have not been collected yet, and 
the accurate recovery amount cannot be grasped. According to the material released by Central 
Pollution Control Bureau (CPCB） in 2016 （Status Review Report on Implementation of Batteries
（Management and Handling）Rules, 2001（as amended thereof））, the problems of the current 
rules are organized as follows: 

 Inventory deficiency, data incompleteness 
 Only for organized sectors related to lead batteries 
 No reporting with regard to compliance status made from SPCB to CPCB 
 It overlaps with Rule 9 of B（M&H） Rules, 2001, saying that recyclers need to register 

with MoEF&CC.  Actually, MoEF&CC is not an institution that enters into registry under 
the rules of hazardous waste management. 

 It is necessary to monitor responsibility through regulations on related stakeholders 
(manufacturers, re-conditioners, auction agents, etc.), such as establishment of collection 
center. 

 Application to OEM is required. 
 The manufacturer’s application is limited to the places where the manufacturer has a 

network to sell through a dealer. 
 Registration of the dealer is required. 
 Establishment of collection center is required. 
 Although the sales volume can be grasped, the amount collected by the manufacturer 

through the dealer network throughout the states cannot be grasped by SPCB. 
 Importer registration is required. 

 

7.1.2 Battery performance evaluation standard 
Reuse batteries are expected to increase as xEV’s introduction expands in the market. However, 
currently there is no standard to evaluate performance of these batteries.  Because of this, there is a 
concern that poor secondhand batteries will circulate in the market, and we are forced to compete 
with companies that provide such reuse batteries to the market. 

 

7.1.3 Battery handling, disposal 
Although it is not directly affected by reuse business, considering batteries as one life cycle, handling 
needs to be considered as well. If you decide to compete with companies that process and dispose of 
reuse batteries only with economic market principles without proper processing and disposal of used 
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batteries, as expenses for proper processing and disposal occur, it becomes impossible to conduct 
business under a fair environment. There is also a concern about environmental impact due to 
inappropriate processing. 

 

7.1.4 Comprehensive legal system 
In this way, due to the fact that recycling scheme including recovery, processing and disposal of LiB 
batteries has not been established, it is assumed that there will be competition with cunning companies 
of opportunism when developing reuse business. 

 

7.1.5 Battery diversion 
Since there is no power adjustment market in present India, in order to secure business profitability 
in the future, it is required to open up the adjustment ability of power demand and supply as a market. 
Moreover, development of such a power adjustment market is expected as a means to solve the 
instability of the existing power grid. As a countermeasure, in India, load rejection and output power 
control of renewable energy are frequently carried out now. This situation is due to the fact that the 
responsibility of supply and demand adjustment for system operators is unclear in rapid increase of 
renewable energy introduction, that an appropriate market is not established in procurement of 
frequency adjustment ability, and so on. 

 

7.2 Consideration of utilizing policy support 
Based on what is written above, the development of this business will presumably require the 
following policy support. 

 

7.2.1 Construction of systems, including obligation of battery recovery 
In order to develop battery reuse business, it is essential to secure sufficient amount of batteries. For 
this reason, it is considered that it is necessary to establish the system for recovery scheme to improve 
this situation. Besides, to avoid the unfair competition and form appropriate market, Indian 
government needs to play a central role in adopting the performance evaluation standards which 
guarantee a certain level of quality and recycle policies and guidelines. Because of this, it is thought 
that supporting the system for adopting these standards and policies is necessary. Also, the 
development of the business environment needs to be supported that requires proper processing to 
eliminate the market only based on economic principles. Specific policy support includes permission 
system for companies engaging in proper processing and disposal, strengthening of that system, and 
strengthening of monitoring. 

In addition, the policy needs to be supported for introducing the comprehensive system including 
recovery, processing and disposal. For example, the formulation of the regulation should be promoted 
that states that batteries should also be added to the subjects of recovery responsibility for producers 
(including importers) in Japanese automobile recycling law. 
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7.2.2 Designing of the system and the development of laws to enhance the value of 
system stabilization 

In order to promote the diversion of batteries, it is considered necessary to urge the Indian government 
to improve the systems to clarify the development of the needed systems in power adjustment market 
and the rules for constructing the market. 

 

7.2.3 The aid and tax reduction systems for battery reuse business 
Together with the construction and designing of the above-mentioned systems, aid and tax reduction 
systems are considered necessary for facility improvement and equipment installation, because the 
battery reuse business would fail to be profitable until the expansion of xEV and the development of 
battery reuse market. 
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8 Calculation of CO2 emission suppression amount based on 
energy, Environmental Improvement Effect – Influence on 
Environmental Society 

8.1 Calculation of CO2 emission suppression amount 
Battery reuse business is expected to promote the diffusion of electric vehicles and make effective 
use of electric power derived from renewable energy. 

CO2 emission reduction effect due to the spread of electric vehicles is calculated compared with 
gasoline vehicles as the electric power supplied from charging station is defined as the one from 
renewable energy. 

Moreover, it is estimated as power generation amount reduction effect of coal-fired power generation 
by effective utilization of power from renewable energy （see Table 8-1）. 

 

8.2 Environmental impact 
By battery reuse business, CH4 and N2O emission reduction effect due to the spread of electric 
vehicles is estimated compared with gasoline cars as the electric power supplied from charging station 
is defined as the one from renewable energy（see Table 8-2）. 
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Table 8-1 Estimation of CO2 reduction amount 

 

 

Table 8-2 Estimation of environmental effect 

 

CO2 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
Power generation （co 0 82 ㎏-CO2/kWh
Reduction effect t-CO2 73 256 639 1 357 5 156 13 953 31 350 63 994 124 103 234 759 439 333 819 148 1 526 949 2 772 893 4 854 356 8 182 981 13 283 311 20 810 505 31 538 630 46 391 302

Replacement gasoline 2 3 t-CO2/car
Reduction effect t-CO2 276 437 817 1,393 2,385 4,040 7,115 12,760 23,108 42,571 79,079 147,454 275,792 458,614 723,444 1,097,280 1,588,733 2,221,349 2,998,443 3,955,833

Total t-CO2 349 693 1 455 2 750 7 541 17 993 38 465 76 753 147 211 277 330 518 412 966 602 1 802 740 3 231 507 5 577 799 9 280 261 14 872 044 23 031 854 34 537 072 50 347 135

Rnvironment 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
CH4 reduction effect 0 1 ㎏-CH4/car 12 19 36 61 104 176 309 555 1 005 1 851 3 438 6 411 11 991 19 940 31 454 47 708 69 075 96 580 130 367 171 993
N2O reduction effect 0 29 ㎏-N2O/car 35 55 103 176 301 509 897 1 609 2 914 5 368 9 971 18 592 34 774 57 825 91 217 138 353 200 319 280 083 378 064 498 779
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9 Confirming the superiority of Japanese companies/Predicting 
benefits to Japan 

9.1 Superiority of Japanese companies 
In India, which is expected to promote electrification in the future, by effectively utilizing batteries 
discharged from xEV, and by implementing battery value chain construction through reuse and 
recycling of batteries, this project will contribute to the ecosystem with electrification promoted by 
Indian society. Specifically, proper processing of butteries through reuse and recycling, and 
construction of a traceability system can be cited.  The superiority of Japanese companies in 
implementing this project are as follows: 

・ Providing battery deterioration criteria makes it possible to provide high quality batteries, 
contributing to stable power supply. 

・ Reduce environmental impact by implementing reuse and recycling business that takes 
environmental and safety aspects into account. 

In the project related to electrified ecosystem in the relevant country so far, few companies have 
announced investments in such “energy” and “environment” sectors.  In addition, Japan has had the 
experience of overcoming various issues related to “energy” and “environment.” In response to this, 
Japanese companies have a track record of making effective use of energy such as “energy saving” 
and developing businesses that take environment and safety into consideration. Needless to say, for 
the commercialization, integration of system and business contributes to the development (such as 
through the cooperation between recycling system and recycling related companies). However, it is 
thought that also in India, Japanese companies take advantage of these experiences to demonstrate 
their superiority in business related to “energy” and “environment.” 

 

9.2 Predicting benefits to Japan 
9.2.1 Qualitative effect 
By establishing this project, business environment related to battery reuse will be improved, and it 
will be expected that the advancement of venous industry-related companies such as resource 
recovery and waste disposal will accelerate, centering on battery reuse and recycling. As a result, 
such venous businesses are formed in the Indian market as a ripple effect, and by giving a sense of 
confidence that appropriate battery processing will be possible for already advancing manufactures 
and companies looking to expand in the future, it can be expected that further business expansion will 
be promoted. It is also considered that such marketing of related businesses by Japanese companies 
will contribute to improving the presence of Japanese companies in India, and this will bring the 
business environment where Japanese companies dominate, such as improved investment 
environment, and it can be expected that further Japanese companies will be encouraged to enter the 
field. 
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For these countries, the market potential in the future is high, and it is presumed that there is a 
probability of implementing lateral development. 

 

10.1.2 Review of promotion measures 
In order to implement business development in other countries and other regions as indicated above 
in the future, it is desirable to support the legal system related to battery reuse business as shown in 
7.1. 
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11 Study on measures to strengthen cost competitiveness that 
Japanese companies should take 

11.1 Review of differentiation measures, etc. 
In order to implement battery reuse business, cost competition is expected with local companies, so 
it is necessary to strengthen cost competitiveness as much as possible.  In order to strengthen cost 
competitiveness, although cost reduction by local operation, etc. can be considered, we will consider 
measures to win such cost competition by strengthening collaboration with related companies and 
cooperating with local companies.  

Moreover, battery reuse business we aim for includes recycling business implemented locally, and 
we are also building our own value chain including energy management in the future, so we think 
that we have a business form that can fully differentiate from other companies. 
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140 http://www.pref.yamaguchi.lg.jp/cmsdata/5/6/b/56b805efda7cfb6dea8fcb873113c9ee.pdf 
141 https://www mfr.co.jp/content/dam/mfrcojp/company/news/2012/0904_02.pdf 
142 https://newsroom nissan-global.com/releases/110711-01-j?lang=ja-JP 
143 https://newsroom.toyota.co.jp/jp/corporate/22815731 html 
144 https://www.toyota-shokki.co.jp/news/release/2017/07/12/001876/ 

Yamaguchi Prefectural 
Industrial Technology 
Institute 
 

energy saving effect. Experimented in full control mode 
and peak shift mode140. 

Mitsui Fudosan 2012 Introduced 4 storage batteries in condominium Park 
Tower Shinonome for the first time. It can be utilized for 
sunlight storage and peak cut 141. 

 
Nissan 2011 At Nissan’s global headquarters, electricity from solar 

power was stored in 4 used batteries, and it was used for 
EV charging142. 

 
Toyota 
Motor 
Corporation 

SEVEN-ELEVEN 2019 As a part of joint project of next generation convenience 
stores, it is used for storage 143. 

 
 

Yokohama City and 
Kawasaki City, 
Kanagawa Prefecture: 
Iwatani Corporation, 
Toshiba, Toyota 
Turbine and Systems, 
Japan Environment 

2017 Used used batteries of hybrid cars to the system for 
storing and compressing hydrogen produced by 
Yokohama City Wind Power Plant (Hama Wing)144. 
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145 https://www mitsubishi-motors.com/publish/pressrelease_jp/corporate/2012/news/detailc412 html 
146 https://www mitsubishi-motors.com/publish/pressrelease_jp/corporate/2015/news/detailf710 html 

Systems and Toyota 
Industries Corporation 
 

Mitsubishi 
Electric 
Corporation 

Mitsubishi Corporation 
and Mitsubishi Electric 
Corporation 

2012 Operated m-tech lab, a verification experimental device 
that performs equalization of power demand at factory 
facilities. Store renewable energy and nighttime 
electricity, and utilize it for peak demand reduction145. 

 
Mitsubishi Corporation, 
Peugeot Citroen, EDF 
and  
 

2015 Introduced a demonstration system at Forsee building 
(France). Installed a high voltage power storage system 
using used batteries along with solar power storage 146. 
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２．Weibull analysis 

When using Weibull cumulative distribution function to obtain annual failure rate after the year of 
the product shipped, three arguments used for calculation are the number of years of use of the 
product, the Weibull shape parameter, and the average lifetime of the product. Among them, with 
regard to the Weibull shape parameter of the electric/electronic device, according to Oguchi and 
others (2006)147 , although the value is 2.4 for general electric appliances, for automobiles, there is 
description of 3148, so this value is used. 

If the number of years of use of the product is x  149, the Weibull shape parameter is α , and the 
average lifetime of the product is β , the Weibull cumulative distribution function F is defined by 
the following formula: 

 
αββα )/(1),,( xexF −−=  

The Weibull cumulative distribution function F represents the cumulative percentage of products 
that will get broken by some years later for all the products shipped in a certain year, and the value
（1－F ）obtained by subtracting this from 1 represents the remaining rate of products that can be 
used at the year. 

Calculate the annual generation rate of electric vehicles and batteries according to the elapsed years 
after shipment using sales data of electric vehicle shown in Chapter 3, and the annual failure rate 
obtained above.  The calculation formula is as follows: 

 

Annual generation of ELV in year n＝【Sales volume in year（n－1）×Annual failure rate of the 
first year】＋【Sales volume in year （n－2） × Annual failure rate of the second year】＋…＋

【Sales volume in year（n－m） × Annual failure rate of the m year】 

 

 

                                                             
147Masahiro Oguchi, Takashi Kameya, Tomohiro Tazaki , Nobuaki Tamai, Noboru Tanigawa（in 2006）Estimation of 

the age distribution and the number of used units of 23 electric/electronic products Journal of the Waste Research 
Society，17 （1），pp. 50-60 

148 Masayuki Sano（2008）Simple estimation of car survival rate 
149 Assumed that the period until reuse is 12 years. “Average number of years of use of the number of 
automobile truckload” （Public corporation）Automobile Recycling Promotion Center 
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