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EXECUTIVE SUMMARY 

 
Future of the Transportation Sector is poised for a transformation primarily driven by 

regulations and demand for more efficient vehicles. Globally, the automotive industry is 

gradually shifting towards Hybrid and Electric Vehicles (EVs) due to environmental 

challenges and energy concerns. In line with the global developments, the need for 

electrification of the automotive industry in India is also well recognized. A significant 

step in this direction has been Government of India’s 2030 Electrification Vision. A 

combination of regulatory support from the Government in promoting EVs, and efforts 

by the industry to meet the challenge and use the opportunity so created will go a long 

way in implementing this vision. 

ITEC INDIA 2017 organized from 13th to 15th December 2017 by ARAI in association 

with SAEINDIA and IEEE Industry Applications Society at Pune; was a step in this 

direction to deliberate on issues which will facilitate smooth transition from conventional 

vehicles to advanced electrified vehicles. With deliberations revolving on components, 

systems, standards, grid interface technologies, efficient power conversion for all types 

of electrified transportation; ITEC INDIA 2017 has added momentum to our journey of 

resetting the future of mobility through an efficient and appropriate Electric Vehicle 

Ecosystem. 

The significant takeaways from this conference include the following. 

 Formulating of approach for electrification of road vehicles in India, both for 

Public as well as Personal Transport 

 Public Transport: Focus should be intra-city public transport primarily because 

of high VKT, low speed, start-stop, operated in fleets 

 Personal Transport: Focus should be on 2W as they account for a major 

share of on-road vehicles in cities, are used for intra-city transportation and 

can be charged at home 

 Suggested initiatives and policies for electrification of road vehicles 

 Demand creation 

 Focus on Public Transport 

 Skill development 

 Guidelines for Reduce, Reuse and Recycle of batteries and other e/E 

components 

 Promote technology development 

 Smart grid applications for E-mobility 
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 Industry experts, research & testing institutes and academia’s views for 

successful implementation of e-mobility in India 

 Need for Ecosystem development – infrastructure, supply chain 

 Development of India-specific solutions 

 Indigenization for affordable EVs 

 Clear and stable long-term policy 

 Supply chain development 

 Industry-academia collaboration for skill development 

ABOUT ITEC INDIA 2017 

International Transportation Electrification Conference (ITEC) India is a biennial event 

focused on e-mobility and electric vehicle technology. ITEC India 2017 was jointly 

organized by SAE India, IEEE IAS and ARAI; brief about the partner organisations is 

given in “ANNEXURE I”. The event was supported by Ministry of Heavy Industries and 

Public Enterprises and Bureau of Energy Efficiency. ITEC India 2017, organized in 

Pune from 13 to 15 December 2017, was the second edition of ITEC in India, after ITEC 

India 2015 organized in Chennai in August 2015. In its second edition itself ITEC India 

2017 set new benchmark in all aspects. 

Key highlights of ITEC India 2017 are 120 technical papers presented by experts from 

industry, research organizations and academia alike, with representation from 14 

countries. Over 30 keynotes were presented by eminent speakers from across the 

globe. The three day event also featured a panel discussion with eminent people 

representing different sectors such as vehicle manufacturers, research organizations, 

testing organizations, academia, etc. Theme of the panel discussion was “Electric 

Vehicle Ecosystem – Resetting the Future of Mobility”. 

Concurrent exposition featured 35+ stalls displaying different products, technologies, 

services, etc., with participation form Indian and international organisations alike, in the 

field of e-mobility. Prominent exhibitors in the exposition were AVL, Horiba, Honda Cars, 

Siemens, ABB, Asia Electric, A Raymond, Tata Consultancy Services, Greenfuel 

Energy, Sun Lectra, Dynafusion, etc. representing different products & service areas 

such as electric/hybrid electric vehicle manufacturers, battery swapping solution 

providers, simulation tool providers, traction motor manufacturers and suppliers, 

chargers, etc. The key highlight of the exposition was participation of numerous Indian 

organisations working in and providing indigenous products and solutions. 

Another highlight of the event was display of 10+ electric vehicles, with the participants 

getting a chance to interact with and get a feel of the vehicles. 
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The conference was inaugurated at the hands of Dr. Abhay Firodia, President SIAM & 

Chairman Force Motors, in the presence of Mr. Doug Patton, President SAE 

International, Dr. Tomy Sebastian, President IEEE IAS, Dr. R K Malhotra, President 

SAE India and Mrs. Rashmi Urdhwareshe, Chair Steering Committee ITEC India 2017, 

Director ARAI and Vice President SAE India. 

 

 

 

 

 

 

 
Inauguration By Dr. Abhay Firodia, President SIAM & Chairman Force Motors 

 

Shri Anant Geete, Hon’ble Minister MOHI&PE, Govt. of India was the Chief Guest at the 

Valedictory Function. ARAI’s E-Mobility Center of Excellence was also launched at the 

hands of Shri Anant Geete during the Valedictory Function. 

 

 

 

 

 

 

Dignitaries At Valedictory Function  Inauguration Of ARAI E-Mobility COE 
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Dignitaries Visit To Exposition  Dignitaries Visit To Vehicle Display 

EXPERT VIEWS EXPRESSED DURING ITEC INDIA 2017 
Experts from different backgrounds deliberated on future of e-mobility in India and 

expressed their views and suggestions for successful implementation of e-mobility in 

India. Excerpts from the same are detailed below: 

AUTOMOTIVE INDUSTRY 

Experts from the automotive industry representing different vehicle segments and 

technology solution providers expressed their opinion and suggestions for successful 

implementation of e-mobility in India. Excerpts are detailed below: 

 Present global products and solutions cannot be directly implemented in India 

considering different environment and conditions in India such as operating 

environment, infrastructure, roads, driving pattern, distance travelled, etc. 

 Huge opportunity to develop India specific products, solutions and business 

models 

 Indigenization is the key to affordable EVs and successful electrification of road 

vehicles. Higher the content of indigenous systems and components, lower will 

be the cost of ownership of electric vehicles; thus promoting and boosting large 

scale adaptation of e-mobility in India. 

 Clear, stable, long term and well defined policy will aid all stakeholders in 

formulating long term plans and commitment and also create an environment 

conducive for adaptation of e-mobility. 

 Need for Ecosystem development for electric vehicles including charging 

infrastructure, vehicle production and integration capabilities, component 
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development, manufacturing and supply chain, electricity sale and resale, 

infrastructure for large scale renewable energy generation, etc. 

 Shared and connected vehicles: Shared vehicles will be able to reduce number 

of vehicles and in turn result in reduction in energy consumption. Connected 

vehicles offer added benefits such as aid in sharing, real time traffic and 

infrastructure updates, etc. resulting in effective and efficient traffic, fleet and 

infrastructure management. 

R&D AND TESTING INSTITUTES 

 Apart from above mentioned industry perspective, other important aspects need 

to be addressed for successful implementation of e-mobility in India: 

o India specific R&D: The present solutions available internationally cannot 

be directly implemented in India due to India specific requirements in 

terms of operating environment and operation requirements such as 

infrastructure, driving behavior, roads, driving speeds, distance travelled, 

cost aspect, etc. 

o Standardization at different levels and in different forms is of utmost 

importance to address large scale adaptation and interoperability. 

Standardization in terms of connectors, battery pack/modules, 

connections, communication protocols, etc. need to be addressed even 

before in-flow of large number of electric vehicles and associated systems 

and infrastructure to avoid chaos and rework at a later stage. 

o Regulatory support by Govt.: Though India has adopted a policy to follow 

European regulations for the automobile sector; the intended regulations 

have to be suitably modified considering India specific conditions before 

adopting for implementation. Certain aspects specific to e-mobility 

regulations are discussed below: 

 EV specific regulations: Apart from regulations for the whole vehicle 

and many of its components, specific regulations for EV powertrain 

systems such as motor, battery, inverter, electric safety, etc. are 

required. Many, or even all, of these EV specific regulations are 

already in place in India; adopted after due modifications required 

for suitability to Indian conditions. ARAI has been playing a key role 

in formulating and adopting such regulations at a faster pace; hand-

in-hand with Govt. of India and other stakeholders. The present 

regulations will have to be evolved with time along with adoption 

and implementation of newer regulations as and when required. 
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 India specific approach: For effective formulation and adoption of e-

mobility, India specific approach, even for regulations is required. A 

classic example may be regulation for retro-fitment of conventional 

vehicle with electric or hybrid electric kit; which is already in place. 

Deliberations and work needs to be done on more such India 

specific approaches. 

o Testing and validation: The testing requirements such as skill set, training 

and test equipment, for EV specific components is largely different from 

the requirements for a conventional vehicle system. The focus should be 

to address diversified requirements for testing and validation of electric 

vehicles and associated components. These include, but not limited to, 

new test facilities, skill set, augmentation of existing facilities, generation 

of expertise over a period, etc. 

 Renewable energy: According to one of the international experts, renewable 

energy will be the key to effective and affordable e-mobility in India. One such 

example below, based on present data, shows the benefits of investing in large 

scale infrastructure and generation of energy from renewable energy sources. 

o India presently spends 80 billion USD per annum on oil imports; whereas, 

an estimated 24 billion USD investments are required to generate enough 

electricity from solar energy to cater to 100% e-mobility. 

o If India were to divert all oil spending on solar infrastructure; the benefits, 

as estimated below, would be manifold: 

 About 110 GW electricity generation capacity could be extended 

every year 

 180 TWh electric energy could be generated from the same 

o Creation of large number local job opportunities would be an added 

benefit 

ACADEMIC INSTITUTES 

 Skill development: Other significant aspect in the process of electrification of road 

vehicles is skill development at multiple levels. The process of electrification 

would be incomplete with competent manpower, at different stages and levels, 

with relevant skill sets. Important aspects related to skill development are 

discussed below: 

o Skill development: Skill development at multiple levels such as vehicle 

manufacturing and integration, component industry, after sales service, 

diagnosis and prognosis, drivers, etc. will be required before or concurrent 

to large scale electrification of road vehicles in India. 
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o Reskilling: large number of manpower is presently involved in the 

conventional vehicle ecosystem. This manpower needs to be suitably re-

skilled to assimilate them in the proposed e-vehicle ecosystem. This will 

ensure job retention. The volume of e-vehicles in India will automatically 

pave way for creation of additional jobs with appropriate skill development. 

o Skill based curriculum: Major part, or whole, of the present curriculum may 

be needed to be reframed to cater to e-mobility specific requirements. The 

approach towards the curriculum needs to be more skill based i.e.; 

curriculum catering to different levels of skill set requirement. 

o Industry-academia collaboration: Industry-academia collaboration in large 

scale is the need of the hour in order that academicians and students alike 

get more exposure to industry requirements and expectations and their 

skills are honed before they enter to serve the industry. 

 Gradual transition: ICE-HEV-EV: One of the experts recommended gradual 

transition from present ICE vehicles to Hybrid electric vehicles and finally to 

electric vehicles. From academia prospective; this will ensure gradual transition 

and updation of required skill sets in a phased manner. 

 Stringent emission norms to push electrification: Stringent regulations have 

largely driven introduction of advanced electronics and control systems in road 

vehicles. Similarly, ever stringent emission norms can be targeted for driving 

gradual electrification of road vehicles from conventional ICE vehicles to full 

electrified vehicles, through an intermediate stage of hybrid electric vehicles. 

ARE WE SHIFTING DEPENDANCE… 
Due to large usage of Li-Ion batteries and permanent magnet motors. 

 Battery dependence will vary based on localization: Pack manufacturing (30%), 

cell-making (30%), materials and chemicals (40%) 

 Lithium makes up < 6% ($8 - $9) of the $145/kWh cell cost. 

 The supply of Lithium is diversified, mitigating the geopolitical risk for supply 

disruption. Availability of Lithium is therefore a matter of cost. 

 Present global reserves of Lithium can support the production more than 2 billion 

EVs 

 In case of use of Cobalt base chemistry, Cobalt is a more critical material for both 

cost and geopolitical risk (65% from DRC), but this risk can be addressed 

through chemistries such as LFP that do not use any Cobalt. Even with NMC, 

industry is expected to cut Cobalt to 10% by 2020 (811) and 5% by 2022-23 
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 Also, unlike fossil fuels, lithium is recyclable. Other approaches can reduce the 

use of lithium, reuse used battery packs for other applications and recycle for 

further use.  

 For motors, good options for non-permanent magnet motors such as Induction 

motors, SR motors may be focused 

SUM UP 

Successful electrification of road vehicles in India can be achieved through focused and 

sustained efforts, collaborative approach and efforts at different levels. Localization will 

be the key to affordable e-mobility; specific and phase wise localization approach and 

efforts are required in component and sub-systems development. Typical approach may 

be: 

 Battery packaging, DC-DC converter, connectors, thermal management, etc. in 

initial phase 

 Control systems such as BMS, inverters, etc. in next phase 

 Cell manufacturing, motor design and manufacturing, etc. in later phase 

ARAI is gearing up to cater to the manifold industry requirements in the field of e-

mobility by setting up “E-Mobility Center of Excellence”. Major facilities include battery 

emulator, motor test beds, battery test systems, hardware-in-loop (HIL) systems, etc. 

covering range of vehicles from 2-wheeler to bus segment. Details about the e-mobility 

center of excellence are given in ANNEXURE II. 

The ‘E-Mobility Center of Excellence’ would be a one of its kind in India, which will have 

state-of-the-art facilities for development, evaluation, benchmarking, validation and 

certification testing of electric and hybrid electric vehicles and related sub-systems and 

components. ARAI has envisaged this center to be the facility, which will be able to offer 

and cater to all services / meet the requirements of the automotive and ancillary industry 

in India, under a single roof. This will make ARAI a preferred solution provider in e-

mobility”. 

ARAI E-mobility Center of Excellence can play a vital role in providing platform for and 

facilitating successful electrification of road vehicles in India through India specific 

solutions development, hand-holding with start-ups and automotive industry, testing and 

validation support. 
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The e-mobility center of excellence, with support and enabling from Govt. of India, can 

be the center stage in India specific solutions development in e-mobility. 

REFERENCES 

 Excerpts from experts’ talks in ITEC India 2017 

 “White Paper on Electric Vehicles” by SIAM, December 2017 

 USGS Lithium Report 2017 
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ANNEXURE I 

IEEE IAS 

IEEE is the world’s largest technical professional organization dedicated to advancing 

technology for the benefit of humanity. IEEE and its members inspire a global 

community to innovate for a better tomorrow through its more than 423,000 members in 

over 160 countries, and its highly cited publications, conferences, technology standards, 

and professional and educational activities. IEEE is the trusted “voice” for engineering, 

computing, and technology information around the globe. 

The Industry Applications Society, as a transnational organization, is interested in 

advancement of the theory and practice of electrical and electronic engineering in the 

development, design, manufacture and application of electrical systems, apparatus, 

devices and controls to the processes and equipment of industry and commerce; 

promotion of safe, reliable and economic installations; industry leadership in energy 

conservation and environmental, health, and safety issues; creation of voluntary 

engineering standards and recommended practices; and the professional development 

of its membership. 

SAE INDIA 

SAEINDIA is India's leading resource for mobility technology. As an individual member-

driven society of mobility practitioners the ownership of SAEINDIA wrests with its 

members who are Individuals from the mobility community, which includes Engineers 

Executives from Industry, Government Officials, Academics and Students 

SAEINDIA is a strategic alliance partner of SAE International registered in India as an 

Indian nonprofit engineering and scientific society dedicated to the advancement of 

mobility industry in India. 

AUTOMOTIVE RESEARCH ASSOCIATION OF INDIA (ARAI) 

ARAI is research association of the Automotive Industry with Ministry of Heavy 

Industries and Public Enterprises, Government of India. It works in harmony and 

complete confidence with its members, customers and the Government of India to offer 

the finest services, which earned for itself ISO 9001, ISO 14001, OHSAS 18001 and 

NABL accreditations. 

The Automotive Research Association of India (ARAI) has been playing a crucial role in 

assuring safe, less polluting and more efficient vehicles. ARAI provides technical 

expertise in R&D, testing, certification, homologation and framing of vehicle regulations. 
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ARAI comes with huge experience and expertise in all domains of road mobility 

including, but not limited to, powertrain, vehicle dynamics, emissions, materials, 

electronics, etc. 

Significance of ITEC India 2017 lies in the fact that three different organisations, 

representing three different important areas viz.; IEEE from the electrical domain which 

dominates electric powertrain, SAE from the mobility engineering domain and ARAI 

from the automotive engineering involving different domains, regulations, testing and 

validation and technology application area;, coming together to deliberate and discuss 

different aspects, challenges, opportunities and solutions for affordable and effective 

electrification of road vehicles in India taking into consideration different aspects of the 

complete ecosystem involved. 
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ANNEXURE II 

ARAI E-MOBILITY CENTER OF EXCELLENCE 

Globally vehicle technologies are advancing at an ever increasing rate, driven by 
regulations and consumer demand for more efficient vehicles. As technology develops, 
low emission vehicles, including pure electric vehicles, plug in hybrids and fuel cell 
electric vehicles, will play an increasing role in the transportation sector. India is also 
moving in this direction with the Government of India promoting use of electric vehicles 
through FAME-India Scheme as part of its National Electric Mobility Mission Plan. The 
focus of this scheme is on Technology Development, Demand Creation, Pilot Projects 
and Charging Infrastructure. 
 
In-line with the government’s vision of e-mobility, ARAI is establishing “E-Mobility Centre 
of Excellence”. This centre is envisaged to serve as a platform to cater to the varied 
requirements of the automotive industry, component suppliers, technology solution 
providers, start-ups in the area of electric and hybrid electric vehicles in terms of 
benchmarking, development, performance evaluation, validation, calibration, system 
simulation, certification testing, durability testing, etc. 
 
With upcoming state of the art facilities like E-Motor Test Beds, Chassis Dynamometers 
for 2W, 3W, 4W and HCV, Battery Performance Test System, Battery Emulator, HIL, 
etc. this centre will have the capabilities for Type Approval of xEVs and its components 
as per various standards, Indian as well as global. 
 
ARAI has rich domain knowledge base, experience and expertise across different areas 
in the automotive field such as powertrain, electronics, materials, NVH, CAE, vehicle 
dynamics, etc. With its rich expertise in different areas combined with an excellent state 
of the art facility pool, this Centre of Excellence will provide services and solutions in 
different areas such as chassis design & development, structural dynamics, packaging 
and simulation, plant modeling, HIL, vehicle configuration, component sizing to the 
industry for its e-mobility requirements, development of different advanced control 
systems, transmission design, light weighting, etc. 
 
ARAI also has rich domain expertise in MBD tool chain, V-model process, calibration, 

parameterization, harness design and packaging to provide component sizing, 

integration and control system development solutions for the industry. With these 

capabilities, together with state-of-the-art facilities and competent manpower, this 

Centre of Excellence for E-mobility at ARAI can be truly a preferred partner in all phases 

of EV development – conceptualization, development, benchmarking, validation and 

certification. 
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ARAI E-mobility Center of Excellence can play a vital role in providing platform for and 

facilitating successful electrification of road vehicles in India through India specific 

solutions development, hand-holding with start-ups and automotive industry, testing and 

validation support. 

The e-mobility center of excellence, with support and enabling from Govt. of India, can 

be the center stage in India specific solutions development in e-mobility. 


