HOW
GENERATIVE Al IS
MAKING A MOVE
IN THE GLOBAL
AUTOMOTIVE
WORLD
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EXECUTIVE
SUMMARY

Success In the rapidly changing global automobile business is
largely dependent on innovation. Automakers are challenged to
fulfil  customer expectations for more technologically
sophisticated, environmentally friendly, and customized
automobiles while maintaining their competitiveness in a market
that is changing quickly. Generative Al Is changing the way
automobiles are designed, developed, and produced. It can do
this by reducing the number of design iterations, forecasting
customer preferences, and improving production processes. It
is evident that generative Al has great potential for the future
of mobility as we traverse the nexus between Al and
automotive excellence. Generative Al Is causing a paradigm
change in the automobile industry, opening the door to a new
age of intelligent mobility and altering the driving experience
for millions of customers globally by enabling manufacturers to
push the frontiers of creativity, efficiency, and sustainability.

_____



INTRODUCTIO

The automobile sector is using Artificial Intelligence, especially generative
Al, in supply chain management, product creation, and information
extraction. According to contemporary automakers, the car of the future
will not only be a means of transportation but also a multilingual assistant
that can offer seamless navigation, entertainment, real-time car
maintenance advice, and other services because of shared knowledge
gleaned from users’ activities.

[n the current car market where personalization, effectiveness as well as
sustainability play serious roles, automakers are resorting to Generative
Al as a way to fast progress and beat other competitors. This disruptive
technology provides the automakers with new ways to set up the design
and Iimprove the performance of the car and to customize drive
experiences In this manner.Generation Al helps to improve the
engineering of designs by accelerating the design phases and offering
realistic preferences that consumers anticipate.

With the capability of freeing up the creative constraints, Generative Al is
catapulting the automotive industry to a new age of automation and
volatility. Generative Al gives birth to thoroughly advanced vehicle
shapes esoteric Iin their details, and designs that are at the same time both
functional and sustainable. Al allows designers to do things that were not
conceivable before, and generate new ideas that enable them to look at
conventional designs through the lens of innovation.

e Growing at a CAGR of 35.4%, the worldwide market for generative Al
is projected to reach $51.8 billion by 2028 from $11.3 billion in 2023.
e By 2035, experts predict that Al Iin the automobile industry will
generate $300 billion in value annually.

Apart from that, Generative Al technology is boosting productior
Drocesses to a great extent, helping carmakers to optimize workflow anc
materials, decrease waste, and enhance quality control Through
developing the optimal tool paths as well as production schedules,
Generative Al enables manufacturers to continue the optimization their
operations, utilize resources more effectively, as result reduce costs
needed for production. Recent data demonstrate the rising significance of
generative Al in the automobile industry a McKinsey analysis claims that
generative Al may shorten car component development timeframes by
10-20%.







The Automotive Sector's Use

of Generative Al

The field of autonomous driving is poised to make significant strides

with the help of this technology. Generative Adversarial Networks
(GANs) are being used by companies like as Tesla and Waymo to
provide realistic synthetic data that Is used to train autonomous car
systems, hence improving their accuracy and resilience.

A MarketsandMarkets analysis projects that the worldwide
automotive Al market will grow to be worth USD 12.5 billion by

2025, with a major contribution from Generative Al

4 r r
Improved Accelerated Cost Savi
Design & Development iAoy
Prototyping: Cycles: and Efficiency
YP g. y ’ Generative Al use In
Automotive design and By automating the design automotive engineering and
prototyping procedures are iteration process, generative Al design may result in major cost
being completely transformed helps automakers to shorten the savings and efficiency
by generative Al technology. time it takes to create new advantages. Ford claimed that
Businesses such as BMW and products. Fast design generation the use of generative design
VW are using Generative Design and evaluation helps businesses resulted in a2 90% decrease in
to develop new car concepts cut time-to-market and maintain prototype costs and a 50%
and optimize parts for increased an advantage over rivals. reduction in new car
economy and performance. time-to-market.
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Personalized sl:;z: o::,z
Manufacturing Perforz’nance

Large volumes of consumer data Vehicle safety and performance are
may be analyzed by generative
Al systems to customize the
characteristics and configurations
of vehicles. For automakers, this

degree of personalization

optimized thanks in large part to

generative Al. Automakers may
detect possible safety hazards and
performance bottlenecks early in

the development process, resulting
increases sales and revenue in safer and more dependable

growth while enhancing automobiles, by simulating and
consumer pleasure and loyalty.

analyzing different design

situations.




Generative Al
Application in
the Automobile
Industry

1. Improving the Style and Design of Vehicles

The automobi
According to

up to 50%. It's predicted that Al algorithms would be usec

e sector is seeing a revolution in car design and sty

recent data, generative Al may save materia

designs by 2025,

2. Enhancing Production Procedures

prices

e thanks to generative Al

DY

25% and design time by

to produce 80% of new car

Generative Al Is iImproving proc
According to recent statistics, p

uctivity and optimizing processes in the industrial sector.
redictive maintenance powered by Al may boost

productivity by 25% and decrease downtime by up to 20%. It is predicted that the use of Al
in automobile production processes would result in a 7% decrease in faults by 2025.

3. Progressing with Autonomous Vehicles

Autonomous driving system improveme
recent figures,
expenses by 2025 and cut acci
million connected automobiles

dents by up to 90%. It is anticipated t
powered by Al will be on the road by 2024.

D

nt is greatly aided by generative Al According to
driverless cars with Al capabilities might save $450 Dbi

lion in accident-related

nat more than 250



4. Transforming the Client Experience

The car industry’'s consumer experience is being revolutionized by generative Al. According

to recent statistics, personalization powered by Al may raise sales by 15% and improve
customer happiness by 20%. It is projected that by 2025, chatbots and virtual assistants
driven by Generative Al would manage seventy -five percent of client contacts in the

automobile industry.

INCREASE
PRODUCTIVITY

COST
REDUCTION

VEHICLE
DESIGN

AUTONOMOUS
VEHICLES (AVS)

SUPPLY CHAIN
OPTIMIZATION

CUSTOMER
EXPERIENCE

BUSINESS
SUPPORT
FUNCTIONS

Generative Al optimizes industrial workflows to improve
production processes. It facilitates assembly line efficiency,
enhances quality control, and lowers failure rates.

Development expenses are decreased with generative Al
by automating design iterations and simulations. It enables
quicker design cycles by speeding up computational fluid
dynamics (CFD) simulations.

Generative Al refines characteristics such as price, capacity,
and material availability to help in vehicle design. It helps
engineers and architects to produce more effective designs.

The development of AVs heavily relies on generative Al It
supports decision-making algorithms, route planning, and
sensor fusion.

Generative Al optimizes supply chain logistics, ensuring
timely delivery of components and reducing inventory
costs.

Personalized incentives, fraud detection, and backend
automation during the vehicle purchase phase enhance the
overall customer experience.

Generative Al impacts research, project management, and
other business functions within automotive companies.
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INDIA’S
EV MARKET
OPPORTUNITY

Current Adoption Trends

During this period, EV segment vehicles accounted for about 5% of new vehicle
sales in India. In both 2W and 3W categories, a very strong consumer acceptance
rate to the tune of (45%+) was seen. Those power two-wheel vehicles (85% -
over 90%) acquire the maximum amount of sales, the rest brought about by the

four-wheel vehicles (around 7% - 9%), as well as three-wheel vehicles (5% - 7% in
their turn).

On the other hand, the adoption of 2W EVs remained static with no growth due to
their higher Total cost of ownership (TCO). In contradiction to that, the uptake of

3W and 4W EVs was on an upward trajectory because they were having lesser
TCO.



Revenue Potential

To seize its $100 billion market potential, the future of EVs in India would depend
on developing more than 1000 times the present volume within 7-8 years.
Focused interventions across the following areas are crucial
e Fitting EVs with the targets and needs of customers.
e Consumers will be able to promptly and conveniently gain access to our
product.
e Taxi fleet and business models are Marketplace sets for the upcoming
entrepreneur.
e Software Development: EV Features Extension
e Charging Infrastructure Scale-Up: Spread the word for adopting green living.
An estimated price of new cars in 2030 is conducted by averaging the existing
price of conventional vs electric vehicles. This means that such implications
especially [ay on the oil import dependence and transport COZ2 emissions
reductions of the country. An EV gravity overwhelming majority can bring in the
import dependency of oil by as much as 60% and the transport COZ2 emissions by
more than 30% of the whole.

Job Creation and Economic Impact

According to Economic Survey 2023, there will be a 49% CAGR in the domestic
Electric Vehicles (EVs) sector between 2022 and 2030. According to the forecast,
by 2030 the EV industry might create at least 50 million jobs (including direct and
indirect ones).

The implementation of an EV-dominant roadmap would result in the ejection of
the oil and COZ emissions from the equation. This has triggered lobbying and
pushes from various auto industries and researchers on the Honorable Prime
Ministers from offices for the national policy and roadmap of e-mobility
implementation.

Market Size Projection

According to the “India EV market Value Chain 2030 - A detailed analysis of
market factors, regulations, localization, and consumer mindset” report from
Virtue Market Research, Indias EV market stood at USD 8.19 billion and is
expected to grow to USD 115.63 billion by 2030. There is an expected CAGR of
45.97%, that will be happening during a forecast period (2024-2030).




Quality of EV Vehicle vs
Petrol & Diesel Vehicle

One key issue that is very much under appraisal and contention is that of the standard
of electric cars against vehicles powered by petrol and diesel fuels. Vehicles using
electricity as a source of energy have several advantages over traditional gasoline
engines; for one, they emit fewer pollutants, because they produce lesser operational
costs, and do not deliver the improvement of the operation.

B Year 2022 | Year 2023 Year 2024
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Electric cars also produce very little or no noise at all and incur low costs concerning
maintenance because they do not have the mechanical parts that are required by
vehicles with combustion engines. Alongside the opportunities that EVs offer though,
range anxiety, charging infrastructure, and battery technology limitation still cause the
hindrances that EVs will be the best vehicle of the future
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DISCUSSION

Generative Al's Limitations and Challenges in the Automotive Sector

The automotive sector can fully use generative Al while maintaining ethical
compliance, data security, and smooth system integration by successfully
tackling these issues. These new figures highlight how critical it is to get
over these challenges in order to spur innovation and advancement in the
automobile industry.

1. Legal and Ethical Issues

The use of generative Al in the automobile industry raises important ethical
and legal issues. According to recent study, 65% of customers are worried
about the moral ramifications of Generative Al being used in driverless
cars. Furthermore, according to a research, 80% of executives in the
automotive sector predict that by 2025, data privacy laws would not be as
difficult to navigate in the field of Generative Al ethics.

2. Security and Privacy Issues with Data

When using generative Al in automotive applications, data security and
privacy are crucial considerations. 68% of customers are concerned about
the security of personal data in linked automobiles, according to recent
figures. Additionally, a survey states that by 2024, the automotive sector
is expected to lose $24 billion due to cyberattacks on connected cars.

3. Integration with Current Infrastructure and Systems
Technical difficulties arise when integrating generative Al with the
infrastructure and processes of the current car industry. According to
recent research, 40% of automakers have trouble incorporating Al
technology into their present setups. Furthermore, according to a research,
/5% of executives in the automotive sector think that integrating Al would
be the industry’s biggest problem over the next five years.




Prospects for the Future and the Effects of Generative Al in the Automobile Industry
As generative Al develops further, it will become a crucial component of the
automotive ecosystem, influencing consumer engagement, safety, and mobility in the
future.

1. Possible Disruption and Change

The automobile sector is about to undergo significant disruption and
transformation thanks to generative Al. Over the next several years, the global
automotive sector is anticipated to have a 30-35% annual growth rate in 56
adoption. This will allow for the integration of Generative Al technologies, which
will completely transform the driving experience.

According to experts, Generative Algorithms will be used to produce 80% of new
car designs by 2025, significantly cutting down on design timeframes and material
prices. The industry will see an increase in efficiency and innovation as a result of
this move to Al-driven engineering and design.

2. Possibilities for Innovation and Cooperation

There are many chances for creativity and teamwork when generative Al is used in
the automobile sector. According to a recent research, /5% of automotive
executives think that integrating Al would be the industry’s biggest problem in the
next five years. This underscores the need of cross-functional cooperation and
strategic alliances to get over technological obstacles.

Automotive firms can use the full potential of Generative Al to improve customer
experiences, supply chain optimization, and production processes by collaborating
closely with Al experts and technology suppliers. This will eventually propel the
sector ahead.

3. Forecasts Regarding the Prospects of Generative Al in the
Automobile Industry

The ongoing development of generative Al will have a significant impact on the
automobile sector in the future. According to industry analysts, by 2024 there will
be over 250 million connected vehicles on the road, powered by Generative Al
technology that may save up to $450 billion in accident-related expenses and
decrease accidents by up to ?20%.

Furthermore, according to a recent poll, by 2025, chatbots and virtual assistants
driven by Generative Al will manage 75% of consumer contacts in the automobile
industry, revolutionizing the customer experience via intuitive and personalized
interactions.







Market Analysis

2.1 Current Market Size

The size of the market in the Indian electric vehicles (EV) sector and the direction
in which trends are heading are of great importance to companies who aim to get
into or get bigger in this field. Considerations point to a dramatically expanding
market that is powered by heightened eco-awareness and the support of
government policies. The numbers show clearly that sales of EVs in all the
segments of passenger vehicles, i.e. two-wheeled, three-wheeled, and ordinary
cars and buses, have been on the increase. Also, thanks to progress in battery
production and falling costs there is unquestionable growth for the market.

2.2. Global Electric Vehicle Market

Worldwide, the electric vehicle market attained a value of $384.65 billion as of
2024. The sector is projected to grow from $500.48 billion in 2023 to $1,579.10
billion in 2030, marking a 17.8% CAGR for the forecast period. Electric vehicles are
the hottest among the fastest developing global markets, with the APAC region
taking the lead, claiming 50.97 % of the market share in 2024.

2.3. India’s Electric Vehicle Market

The EV market in India is experiencing a phase transformation and is in the
process of attaining momentum. EVs were a small part of the total vehicle sales,
about 5% of which took place between October 2023 and September 2024.
Surprisingly, the electric 2-wheeler penetration rate was 4.4% within the financial
vear 2023. By 2030, we could even envision an EV market that is about 40%
penetration, due to more adaptations in two-wheeler (2W) and three-wheeler
(3W) transportation. Figure 2 demonstrates the USD Billion market size of the EV
Venhicles







2.4. Revenue Potential

Despite the $100 billion revenue target, the Indian EV market’s growth rate in volume
should be more than tenfold over a 6-7 year period to achieve the $100 billion sales
potential. It is precisely the matter of various concentrated measures that would relate to
new product development, distribution channels optimization, B2B emphasis, software
improvement, and energy storage scale-up to make a substantial contribution.

2.5. Global Electric Car Stock

A record of more than 10 million electric cars have been registered globally by the year
2024, and 43% of this number have been improved by 2023. Getting to know the major
investors in the Indian EV industry is highly important because any business would want to
keep itself updated with the developments in this field so that it can rightly diagnose the
competitive landscape and have a clear picture of who is an ally and who is a potential
competitor.

The major industry players including Tata Motors, Mahindra & Mahindra along with Hero
Electric form the market with electricity as the prevailing factor dominating the market
with a diversified portfolio of electric vehicles for different segments. Further, domestic
players like Innosun and Hero Motors have also entered the Indian market by offering
electric vehicles which led to increased competition.

2.5. Consumer Adoption and Preferences

Consumers’ acceptance and preference are the critical factors that ensure the future
progress of electric mobility in India. The factors that influence adoption are access to
charging infrastructure, the persuasiveness of range anxiety, upfront costs, and
government incentives. Customers’ preferences depend on vehicle type with regards to
the urban market, as people choose some electric two-wheeler models for affordability
and convenience, the rest of city and semi-urban areas show more interest in electric cars
in terms of daily commuting habits. Knowing consumer fluctuations is very crucial for
businesses to be able to package their offers and for marketers to convey their messages
effectively.




CHALLENGES AND
OPPORTUNITIES

3.1 Infrastructure Development for Electric Vehicles

Besides the presence of insufficient charging facilities in India making the adoption of
electric vehicles (EVs) wider proved to be one significant obstacle. The establishment
of a reliable charging net is an indispensable step to partly remedy range anxiety
which ultimately increases the EV acceptance by customers. Businesses have a high
chance of deploying charging stations at wholesale levels across the cities’ strategic
hubs, highways, and public places to encourage EV adoption. And so, partnerships with
governmental agencies, utilities, and other technology companies could handle the
sphere of infrastructure construction and fill up the existing infrastructure gap.

3.2 Battery Technology and Charging Solutions

Through battery technology, an electric vehicle's performance, range, and reliability
are attained. However, the affordable and reliable quality of their batteries is still an
obstacle for businesses that invest in the production of EVs. Funding research and
development enabling battery improvement for a better energy density and lower
price is a chance for all companies producing EVs to secure successful positions in the
market. Moreover, the deployment of innovative charging technologies including fast-
charging stations, swappable batteries, and smart charging infrastructure can also be
instrumental in resolving consumer concerns and therefore, fostering EV adoption.

3.3 Cost and Affordability of Electric Vehicles

An electric vehicle expense is still a barrier to massive involvement, so indeed, in price
- a sensitive market as India. The long-term savings in fuel and maintenance are a
benefit of EVs but consumers find their late purchase price still down a high price. For
example, enterprises can use the financial problem as an opportunity to conceive new
financing methods including leasing, subscription models, and partnering with financial
institutions as it allows the customers to pay for non-ownership vehicles and thus
improve their affordability and accessibility. Moreover, procurement of economies of
scale, local production, and government incentives may prove very helpful not only for
the decrease of EV production cost but also for its access to the consumers.
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CONCLUSION

The development of generative Al will inevitably affect the automobile sector.
As the industry adopts this disruptive technology to improve design,
production, safety, and the entire consumer experience, there is enormous
opportunity for disruption, cooperation, and creativity. Thanks to the potential
of generative Al, the automobile industry is about to undergo a significant
transition towards a more intelligent, efficient, and personalized future.



