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India is a rapidly growing economy. The huge population bulge of the country provides it

with great potential to stand as one great power in the international community.

However, the present course of action of the country may not yield quick results due to

several structural issues. 

The seminars under consideration is part of the efforts of IREC to amplify the initiatives

of country in switching towards the renewable energy resources. Three primary aspects

of switching towards the renewable energy as discussed in the seminars under

consideration are introductions of electrical vehicles (EVs) in India, switching to lithium

batteries primarily for fueling these electric vehicles and venturing on producing green

hydrogen for the same purpose of fueling the energy needs of the country particularly for

fueling the electrical vehicles. 

The three parts of the seminars are briefly summarized hereunder. The main focus of the

seminars are to highlight the three aspects which can make India grow more and can

foster sustainability in the country. 

I n d i a ’ s  I n v e s t m e n t  t o  M o v e  T o w a r d s  S u s t a i n a b i l i t y
a n d  G r e e n e r  E n v i r o n m e n t  
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India plans to invest 15 billion dollars in the sector of renewable energy by 2022. This

investment of India is a core element of fulfilling the national interests of the country.

The primary sectors in which the country will invest these finances include the

transportation (in form of electrical vehicles) and power sector in form of setting up solar

equipment and production of green hydrogen. The country has taken on board several

foreign stakeholders and experts of the relevant fields to ensure the maximum benefits of

the said investment. The ambitious nature of the project under consideration can be

gathered from the fact that 2026, India shall have 26 lac electric vehicles on the road and

to charge these vehicles, the country would need at least 4 lack charging stations.

Electrical vehicles purpose is to ensure that power savings can take place in the country

and more investments can be channelized towards the electrical vehicles sector. All the

efforts planned under this umbrella ultimately move towards a single goal which is to

generate the most of the power without extracting anything from the planet. Such efforts

in which the planet is saved from extraction are thought to introduce sustainability by

being more eco-friendly. Our planet is already in the grind where natural resources are

continuously depleting and environment is exploited. This is the essence of the

sustainable development approach. Only by uplifting the burden from the planet the

country can hope to move on the path of sustainable development. 

India, by virtue of several international agreements such as the Paris Agreement is

obliged to contribute in the reduction of carbon emission and the said investment is one

core means to move towards the milestones required by the country to be fulfilled.

Carbon emission has to be reduced so that actual sustainability efforts can become

successful. 
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D e c a r b o n i z i n g  f o r  F u t u r e  

Sustainability has become the mouth-word of the policy makers across the globe. The

planet is already under stress and it is high time that every state individually plays its role

alleviating the burden of carbon emission on the planet. Policy makers are devoting more

efforts in devising policies which can make the planet safer both in long and short term.

Carbon emission is the greatest threat to the environment and its reduction can ensure

better sustainability across the globe.  For this purpose, India aspires to plays an integral

role in decarbonizing the planet. Being the second most populous country of the world,

India undertakes the moral responsibility to reduce the carbon emission and adhere to

the Paris Agreement in true letter and spirits. For this purpose, production of green

hydrogen is the chosen course of action by the country. During the seminar, the panelists

not only detailed the benefits of green hydrogen and its potential to address the issues

being faced by the country but also they presented the challenges being faced by the

country in this regard. By dint of these insights, the policy makers can choose the most

viable method to reap the maximum fruits from their efforts. 

Green hydrogen can help the country to reduce its carbon emission dramatically. Green

hydrogen is an efficient renewable energy source and the country has the fully planned

and well developed mechanism to produce it. The benefits that this source of energy will

provide are enormous, however, the challenges laid in its path to fully materialize the

goals are also daunting. The first challenge as shared by the panelists in the seminar is the

storage of carbon dioxide. The country knows that how carbon dioxide can be stored but

they are not well versed in storing that safely. 
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Safety of the planet and the life on it is the primarily concern of the sustainable

development. Dumping CO2 in the sea or under the Earth may prove beneficial on short-

term basis but on the longer run several repercussions may appear such as leakage of

CO2 that may produce who knows what damages. Practically more efforts are needed for

proper dumping of CO2 so that the planet can be protected from any hazards that may be

a source for the well-being of the globe. 

The panelists have discussed in the seminar that all the challenges that have been

envisaged so far are more related to the storage. Taking a leap of faith without

adequately securing projects on all fronts is a sheer non-sense. It is high time that all

stake holders involved in the process should take the charge of their respective field and

collaborate in good spirits with the best use of the technology. The technology required

to make the process viable and workable is already present, but using that technology

requires finances, management and collaboration from all stakeholders. These concerns

are to be addressed adequately if the country aims to achieve milestones in sustainable

development. 
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E n e r g y  T r a n s i t i o n  b y  C o m p a n i e s  

India is steadily industrializing which is resulting in production of huge industrial waste.

This waste through different channels is impacting not only the environment but also the

human life. For example, the companies who are using lead storage batteries are unable to

monitor the process within these batteries. In this regard, the primary challenges shared

by the panelists are briefly explained in the following paragraphs. 

First of all, these companies do not have any expertise to address any mishap if and when

it arises. Thermal incidents such as combustion or bursting are the commonest mishaps.

These companies can put these incidents to an end but they do not know how to fix them

in a wholesome manner. This inability of the companies or the lack of the expertise leads

to development of several other issues. For example, toxicity of the environment and loss

of the human life are just two most drastic consequences of such happenings. Thermal

incidents are a threat for the humanity and the planet. Proper handling should be done so

that thermal incidents can be minimized and can finally be eradicated. 

Another challenge detailed by the panelists in the given seminar is that the most of the

Indian companies are importing the batteries. This important consequently results in

several other issues. First issue is that the costs exceed the potential benefit to be gained

by these batteries. 
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Secondly, the companies do not have the control over the working of the battery. They

can either switch it on or switch it off and they cannot take the lead of improvising or

even fixing the battery when the issue arises. Resultantly, the battery has to be sent back

to the country from where it is imported which not only costs more but also reduces the

value of the product. 

Another important challenge being faced by the Indian companies in this regard is that

these companies are unable to recycle and reuse the products imported from other

countries. Recycling provides a lot and therefore measures are needed to be taken that

can ensure that batteries are available to be recycled after its use to ensure optimal

sustainability of benefits. This also decreases the value of the products. Keeping these

details in mind, it becomes evidently clear that India has the potential to reap the benefits

but its system lack a few fundamental elements that are needed direly to maximize the

value of the technological products and systems. 

For the country to make the most of these opportunities it has to revamp its entire

system by collaboration of all stakeholders. Only a guided approach can help the country

to materialize its vision of switching to the renewable energy sources once and for all. 
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C i r c u l a r  E c o n o m y  f o r  N e t  Z e r o  

The economy of India is more or less on the linear pattern but in its efforts to move

towards sustainable development, the country is aiming to switch to the circular

economy. The circular economy, in the simplest terms, is an economy that creates

opportunities for others and that moves towards sustainability. The efficiency of the

circularity of the economy is measured through five features. These features include the

material, energy use, air emissions, water flow and social impact. While designing the

circular economy for the country, these parameters should essentially be kept in mind. In

addition to this, the effectiveness of circularity can also be measured through several

different frameworks. Different organizations adopt different methods for measuring this

and one functional framework as detailed by the panelist in the seminar is through

looking and analyzing three scopes. 

The three scopes used to measure the circularity of the economy include measuring the

performance, analyzing tiers of suppliers and the impact of the process on the society.

Sustainability is not wholly and solely related to saving the planets instead it stands for

securing the planet along with the meeting the demands and needs of the people in the

modern times. For the country to achieve all of this it has to take bigger and bolder leaps. 
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 The most important element discussed in this seminar is the issue of reuse, recycle and

repurpose. These are comparatively newer worlds in the academic debates, but these are

some of the most relevant concepts in the modern times. Through the initiative under

discussion, India is not only planning to make all of these three processes more robust but

also the country is trying hard to achieve the most of it. Presently, India lacks the

infrastructure for making this reuse, recycle and repurpose. But the panel has given the

policy makers with a rough road map through which these goals can be achieved. 

Presently, India is able to recycle only 20 percent of its total e-waste. If this recycling

capacity is increased only by 20 to 30 percent, the country can make a huge difference.

For increasing this capacity, the most efficient use of the technology has to be made. Only

by making the fullest use of technology, India shall be able to kick-start the cycle of reuse,

recycle and repurpose. The relevance of circular economy to this three step mechanism is

also quite strong. 

The aspiration to switch to the renewable energy and to bring about circularity in the

economy are intricately linked with each other for India. Both of these elements should be

catered side by side only then end results can be achieved. Focusing on one aspect while

ignoring the other may not prove beneficial because everything is connected in a loop for

the country. India needs to make the fullest use of its available resources along with

collaboration of all stakeholders if it aims to achieve something grand in the future.

Stakeholders can help in generating fruitful outcome for attaining true sustainability.

Lastly, the panelists have also mentioned that the results for this investment may not

appear in the near future because these processes do not yield benefits quick instead

they take time for their full potential to bloom. The present time is the prime time for

India to invest in the said sector. Careful and calculated investment made right now would

take the country several years ahead of other states in the same region. Investments are

the dire need because they can help in generating the needed capital. The global

aspirations of India can very much be achieved by this particular investment.
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India has so much potential to stand out amongst the community of nations by

strengthening its economy. Rapid economic growth will bring long term prosperity in the

country. Only through strong economy the country shall be able to hold an influence in

the comity of nations. For this purpose, renewable energy source and this ambitious

investment of 15 billion dollars can prove a game changer for the country. All that the

country needs to do is to carry on the project with adequate care and with consensus of

all stakeholders. Collaboration will be the key to success because only those economies

flourish well whose all stakeholders are in alignment. So in order to achieve prosperity it

is vital to create a favorable atmosphere where collaboration can flourish as well. A

panelist in the seminar while comparing and contrasting the culture of India with that of

America said that the collaboration at the American universities is more than it is in India.

India not only needs to invest in its technological and scientific domain but also it has to

bring about a culture of collaboration so that the country finally achieves the best end

results. 

Keeping in view the discussions and debates done in the seminar, the following

recommendations may work quite effectively for the country. 
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R e c o m m e n d a t i o n s  

Gaining the best from the available technology 

Bringing about collaboration of stakeholders

Assisting and financially supporting the students from respective fields of technology 

Bringing about consensus among the stake holders. 

Carefully utilizing the funds 

Political stability and social cohesion are needed 

Active participation from the communities is needed direly for materializing the

agenda of sustainability 

Educate individuals more about the importance of sustainability.

Foster a culture which promotes collaboration in bringing about positive changes in

term of sustainability. 

Better and more fruitful agreements with the international stakeholders are needed.

Devise measures which can yield more investment.

Calculating economic resources and their efficient utilization to bring positive

outcome.  

Assessing the needs of the various sustainable development goals to enhance the

effective approach to curb the problems. 

Policy formulation to bring cohesion and strength to the existing system of

technological and social development. 
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Promoting the use of sustainable resources and daily living in order to successfully

implement the sustainable Development goals. 

Focusing on education and awareness to assess the feasibility of various innovative

solutions to address the energy needs. 

Positive approach and response development for the matured exercise of the existing

infrastructure to overcome energy and technological challenges. 

Scaling the innovative small scale indigenous solution for the suitable growth and

fabrication of new solutions of energy demand 

Reducing the carbon foot print by focusing the policy to have complete reliance on the

sustainable development goals

Cohesion of policy for the sustainable utilization of resources in the rapidly growing

population of India

Building the public awareness and agenda in order to portrays the actual challenges

which need immediate attention and measures.

Interdepartmental resources management in order to build consensus for the future

development and utilization. 

Correct monitoring and assessment of the ground realities pertaining to the energy

demands and increasing needs with time in respect of the population.
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U K  P r e s e n t a t i o n s  -  I R E C 2 0 2 2

Decarbonising the O&G sector is one of the surmountable challenges facing the United

Kingdom to meet its 2050 climate change targets. The Netzero Technology Centre (NZTC)

set up in 2017 with a £180M investment by the Governments of UK, Scotland and the City

of Aberdeen is playing a prominent role in bringing investors, industry and academia to

develop and deploy technologies for an affordable Energy Transition. The Technology

Centre operates as one Solution Centre with three themes namely, Emissions Reduction,

Integrated Energy System which includes CCUS, Hydrogen, Renewables and Offshore 4.0

focused on digitisation and automation. NZTC supports and co-funds clean technologies

across the entire Technology Readiness Level. Some early-TRL disruptive technologies

supported by NZTC include Direct air capture of CO2, seawater capture of CO2/

Hydrogen production, high-pressure electrolyser technology to name a few. The Centre

has now launched TechX accelerator cohort#4 which grants funding to 12 innovative

start-ups operating in the clean technologies sector. 

Why and How India will lead the Global Energy Transformation from a perspective of

skills, resources and passion. Across the world, the people of India pollinate economies

and drive the development of technology. Besides great human capital, India has the

necessary resources to drive innovation, manufacturing and distribution. Lastly, the

passion and ‘heart’ of India as a cultural phenomenon, drive both the entrepreneurial

success of it’s people as well as compassion for humanity and Mother Nature. 
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India can be the next California, where policy and leadership drive global progress in

green technologies. This can be done through collaboration with startups on the cutting

edge who may reside in the United States or anywhere in the world. Rather than

outsourcing talent and businesses, there is tremendous opportunity to get business done

from within and beyond India. 

California continues to learn and innovate as it blazes new paths forward for society.

Some of those lessons are the inherent limitations of intermittent renewable energy, the

fragility of a mass scale distribution grid and the inevitable challenges posed by climate

change. These realities and lessons have California challenging the status quo by

encouraging localized energy production and distribution through distributed energy

resources (DERs). 

Where India can lead and benefit is from collaboration on technology which will advance

DERs, electric vehicle charging infrastructure while also expanding access to clean,

affordable and reliable energy for all. Green hydrogen will flourish as well. How can this

be done? With the batteries inside of electric vehicles. Batteries on wheels or vehicle to

grid integration, with continued innovation, will not only empower California to overcome

wildfires and power shut offs, but developing countries where power lines do not run (and

may never need to). 
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Much like cell phones, wireless energy will circumvent the need for poles and wires. Poles

and wires lead to inherent natural monopolies that cannot move at the speed of

innovation or serve all of humanity. This is where India can come in. India has the

opportunity to not only improve the lives and economic prowess of India, but to also

become the manufacturing hub for the electric vehicle of the future through sub-

components, software and the workforce. 

India can lead the electric vehicle and renewable energy revolution by leapfrogging the

world like was done with cell phones. Oil rich nations with thousands of miles of power

lines will not move as quickly as India in adopting wireless energy. There is no greater

opportunity in the world to mitigate climate change, light up the world, expand economic

opportunity and uplift society than from India. The people and planet need India to lead

the third energy revolution by adopting, developing and deploying the next generation of

energy technology. 

EV charging has a number of challenges such as grid connection availability, demand

uncertainty, specification uncertainty, lack of funding and business cases for rural areas,

limited options for temporary charging and poor security features of most EV charging

infrastructure.
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Tronius developed the Highlander Pod in late 2021, a mobile EV charging hub with 6 EV

charging sockets up to 22kW. It can be unloaded, connected to an existing 3 phase

commando socket and fully functional in 15 minutes. It can be configured to utilise

renewable energy generation like solar and wind, supported by battery storage inside the

pod. The proof of concept prototype was created and demonstrated at a Demonstrator

Showcase event at MSIP Dundee in November 2021 to coincide with COP26.

Tronius believe that the Highlander Pod or a local variant (potentially named the Tiger

Pod) could fill a need in the Indian market. This could be manufactured, installed and

maintained in India through a partner company. A variant of the Highlander Pod with

additional charging sockets could be provided to charge 2-wheel EV’s. This would be

particularly relevant to addressing EV charging in rural areas as it would allow customers

to “try before they buy” as the Highlander Pod will be offered under a rental model. Once

the data is collected it can be turned into a Roadmap to Net Zero, which would generate

business cases and educate investment decisions.

Tronius also believe that EV charging (utilising the Highlander Pod) could create an

environment to support additional business opportunities and effectively turn an EV

charging hub into a Community Hub. This could include cafés, restaurants, sports centres,

community centre, retail, bio digesters, etc.

High performance lithium ion battery anodes are key to optimizing battery performance;

however constraints on manufacturing and materials extraction limits their development.

In this presentation, Jill shares development of anodes from a research perspective

highlighting a few particular challenges with developing Silicon anodes and ideas for

overcoming these challenges. 
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In an evolving and dynamic Hydrogen industry a clear understanding of risks is key to

allow the industry to thrive and play its part in global decarbonisation. 

This presentation draws on global experience across the regulatory and assurance sector

to give a snapshot of the risks associated with supply chain expansion, hydrogen process

safety, emerging regulatory landscape and plant design. 

Offshore wind has the potential to meet the requirement of electricity of the whole

world. Currently UK has the largest installation of offshore wind, but as per IRENA’s

report, Asia is going to be the largest market with highest installation of 650GW by 2050

followed by Europe with installation of 215GW. In Asia, Mainland China, Taiwan, South

Korea, Vietnam, India, Sri Lanka and Philippines will have the significant offshore wind

installation.

Offshore wind has the unique advantage of average higher velocity than that of onshore

wind and hence can have more electricity production and it doesn’t have challenges of

land acquisition. Also, project in sizes of thousands of MW can be built at a single location

that allows for the scaling up. India has had the first offshore wind comprehensive study

‘FOWIND’ (2013-2018) that mainly looked at the resources of Gujarat and Tamil Nadu

and provided roadmap for offshore wind development. India has the coastline of more

than 7,500km and around 70GW of offshore wind potential exists off the coast of Gujarat

and Tamil Nadu. The well-established supply chain and workforce for onshore wind could

be upgraded for offshore wind and India could be the hub of manufacturing in Asia. In the

recent auction in Europe, the tariff of offshore wind has achieved lower than 4 INR. India

could also achieve such lower tariff with well-established local ecosystem and customized

design of wind turbine model with more than 10 MW size and well suited for Indian

conditions of average low wind velocity and typhoon conditions. However, to realize this,

long term planning, realistic goal and sustained support by the Government is needed. 

GreenEnco Ltd is an innovative solution provider in solar asset optimisation, technical

due diligence and design optimisation in solar and energy storage projects. GreenEnco

has performed over 4 GW of services in the last 4 years in 12 countries. GreenEnco team

is based in the UK and India.
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Existing solar asset owners are increasingly facing generation loss of their assets. A lack

of a data-driven decision-making process results in a loss of revenue for them. Reactive

O&M response keeping them behind the curve.

GreenEnco has developed a systematic optimisation approach (APM - Asset Performance

Management) for the operational solar assets, which has been successfully demonstrated

in ~330MW of solar assets in Asia and Europe with an average 8% generation gain. APM

strategy is driven by a unique combination of "High Tech" (i.e. artificial intelligence (AI) &

machine learning (ML) algorithms developed in-house) and "High Touch" (solar domain

intelligence), which helps asset owners to unfold the true value of their assets.

GreenEnco's APM can increase the energy efficiency of an existing solar system, which

ultimately increases the contribution of green electricity to the overall energy mix,

resulting in additional decarbonisation and helping gain investors’ confidence.

GreenEnco has developed a solar-powered EV charging infrastructure. GreenEnco’s Zero-

Emission EV charging solutions has aimed to support commercial and industrial

customers, universities and other organizations to support their Net-Zero transition.
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C o n c l u s i o n  

From the discussion made above it becomes evidently clear that India is certainly an

emerging economy with world second largest population bulge. To stay competitive in the

international community, 

India needs a giant leap forward. For this purpose, the country is investing billions of

dollars on the renewable energy resources. Recycling is needed to be done to ensure

optimal utilization of resources. In its initiative towards sustainability the country is

investing in electrical vehicles and is switching towards production of lithium batteries

that will help the country get rid of its dependence of other sources of energy. 

Electrical vehicles will promote sustainability in the economy because it will help in

efficient utilization of energy sources. Not only this but also, the country is investing on

blue and green hydrogen that seems a great leap forward for meeting the energy needs of

the country. 

In addition to these efforts are needed by policy makers to ensure that the aims are met

which are backed up with a culture which fosters combined efforts of all stakeholders in

making India a more progressive economy. Investments and the right culture of

collaboration will help to yield fruitful results.
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I R E C  2 0 2 2  -  C o n f e r e n c e  F o c u s

Robust Policy & its implementation

Market & Future Growth 

Hydrogen Economy

Solar & Wind energy

Electric mobility & EV battery

Energy Storage challenges & solutions 

Carbon Capture Utilization & Storage 

Digital transformation

Technology developments

Infrastructure 

Financial incentives & funding 

Smart Energy management

EV battery recycling
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P A R T I C I P A T I N G  C O M A P N I E S

ABSI

Accenture

Altigreen

ANP GeoEnergy

Arup India

Attero

Axess AIM India Pvt Ltd

Azure Power

Cairn

Cipherneutron

DNV

Energy and Water Development LLC, 

USA

Energy Institute

Energy storage guru

Ensemble Control Inc

Epsilon Carbon Pvt Ltd.

Epsilonam

Etrio

EV update Media

Excelsource International Pvt Ltd

Exponent energy

Farad Power

Gannet solutions

GITAM UNIVERSITY

Green enco

HIS Markit

i-elektrik

Indepent R&D Consultant

Indi energy

Infosys

Kelton

lenergy

Lloyd Business School

LR

Manan oilfield services

Moeving

Narnix

Netzerotc

NITI Aayog

NSEFI

OXTO Energy

PRandit Communications

R.D National College

Reliance Industries Limited

Rystad Energy

Sanvaru Technology Ltd

Seetech solutions

Sensie Tech

SineWatts, Inc.

SSIPL

Synaptec

tarini Energy & fluid solutions P Ltd

The 23 Watts

Tronius

TUV SUD

Underwriters Laboratories Inc.

University of Aberdeen

VISTAS

Wood Mackenzie

Zypp
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GANNET ENGINEERING PVT LTD 

Controls. Motion. Vision 

Engineering Solutions for a more Sustainable world 

Localization in Electronics product development and its impact on the Clean Energy

sector in India 

Author: Madhusudhan Chellappa, Managing Director, Gannet Engineering Pvt Ltd. 

In the near term, Electrification has a momentum in India and globally that is seemingly

unstoppable but it has a few blind spots, such as in heavy duty sector. At the same time

Hydrogen doesn’t look likely to offer great alternatives to batteries for the low horse

power on road applications. This is primarily due to efficiency losses in transmission and

production. 

Consensus is that hydrogen mobility is likely to help heavy duty, marine, locomotive and

power gen sectors a lot more than the high volume on-road segments. Hydrogen could

offer abatement of up to one-third of global emissions from fossil fuels but there is also

an agreement that the cost of “Green Hydrogen” must hit $1/kg for the technology to

make it. 
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Supply chain is the blind spot  

As several IREC speakers pointed out, government policies are currently favorable to

Clean Mobility. Policymaking has also caught up even if there is room for improvement –

for example, India leads standards creation for BMS and other key components. 

However, one barrier to both EV and Hydrogen today is supply chain. This is because

product is king, and innovative products that customers are satisfied with are near

impossible to make without control over electronics and software supply chains. 

Electrification, H2 and every other new technology is likely to suffer roadblocks due to

lack of good options for low volume high value components such as Electronic Control

units (ECUs), sensors, communication interfaces and the such. These products are the

‘brain’ of a vehicle, and are therefore the difference between in-house development and

assembling pre-made kits.

Automotive supply chains today are geared to meet high volume, very low cost production

scenarios that make key platforms inaccessible to startups - those that do not have

billions of dollars in government and VC funding like Tesla anyway! 

Various IREC speakers agreed that incumbents who do have access to traditional supply

chains are not the ones most likely to offer in-house innovation. Therefore, for great new

products in this sector, new options need to be developed in electronics supply chain. 

India’s semiconductor policy offers a ray of light but it is likely to take a few years before

we see startup-friendly options emerging. 

Therefore technology funding, government policies and product innovation are well

advised to focus on innovative ways to aggregate and supply electronic components in

particular at low volumes. This is most likely to unlock product innovation and enable

future green mobility products to compete with traditional ICE. 
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