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Abstract

The convergence of Robotics and the Internet of Things (IoT) is revolutionizing the electric vehicle
(EV) manufacturing landscape, particularly within the context of Industry 4.0 and the anticipated leap
into Industry 5.0. This chapter explores how Indian EV manufacturers are increasingly integrating
these smart technologies to drive operational efficiency, enhance financial performance, and ensure
long-term sustainability. As India emerges as a strategic hub for EV innovation, companies such as
Tata Motors, Ola Electric, and Ather Energy are spearheading the adoption of intelligent automation
systems, real-time data analytics, predictive maintenance, and autonomous quality control mechanisms.

The chapter critically examines the transformative impact of Robotics and IoT across various stages of
the EV manufacturing value chain—from supply chain optimization to assembly line automation and
post-production diagnostics. These technologies have not only streamlined production processes but
also significantly reduced lead times, improved product quality, and enabled mass customization,
positioning Indian EV firms competitively on the global stage. Through an empirical analysis grounded
in case studies, the chapter investigates the correlation between smart technology integration and key
financial metrics, including profitability, return on investment (ROI), asset turnover ratio, and
operational margins.

Looking toward the future, the chapter also delves into the emerging paradigm of Industry 5.0, which
emphasizes human-machine collaboration, cognitive automation, and Al-enabled decision-making.
This evolution points to a future where robotics and IoT will go beyond operational tools to become
strategic assets—facilitating agile manufacturing ecosystems that are resilient, customer-centric, and
environmentally conscious. The study further highlights the role of government policies, infrastructure
development, and academic-industry partnerships in accelerating the adoption of these technologies
within the Indian EV sector.

By bridging the gap between technological innovation and financial outcomes, this chapter provides
valuable insights for stakeholders aiming to navigate the complexities of digital transformation in
manufacturing. It underscores the imperative for Indian EV manufacturers to adopt a proactive, future-
ready approach—leveraging robotics and IoT not merely as efficiency enablers, but as catalysts for
sustainable growth, enhanced shareholder value, and competitive advantage in the evolving mobility
landscape.
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1. Introduction

Electric vehicles (EVs) have a long and evolving history that dates back to the early 19th century.
Initially developed in the 1800s, EVs gained popularity by the early 1900s, especially in urban areas
for their silent operation and ease of use. However, the rise of internal combustion engine vehicles,
powered by petrol, led to a significant decline in EV usage. The late 20th century witnessed a renewed
global interest in electric mobility, largely due to growing environmental consciousness and
technological innovations aimed at reducing carbon emissions and dependence on fossil fuels. Today,
EVs are at the forefront of sustainable transportation, offering a cleaner and more efficient alternative
to conventional vehicles.

In the Indian context, the electric vehicle movement began taking shape in the late 1990s with the
introduction of early models like the Reva. Despite being a pioneering effort, the initial adoption
remained limited due to technological constraints, high costs, and lack of infrastructure. However, a
major shift occurred in the 2010s as environmental concerns escalated and the government launched
targeted initiatives to promote EV adoption. The introduction of the Faster Adoption and
Manufacturing of Hybrid and Electric Vehicles (FAME) scheme marked a turning point, offering
financial incentives and policy support to manufacturers and consumers alike.

Currently, India’s EV sector is experiencing rapid development, spurred by the second phase of the
FAME scheme (FAME-II), which further strengthens subsidies, promotes localized manufacturing, and
supports charging infrastructure development. Growing public awareness regarding environmental
issues and the push for cleaner alternatives has also contributed to increased EV adoption. In response
to rising demand and intensifying market competition, manufacturers are integrating cutting-edge
technologies like robotics and the Internet of Things (IoT) into their operations. These technologies are
reshaping the manufacturing landscape, enhancing efficiency, and reducing operational costs.

1.1 Conceptual Framework

1. Robotics in EV Manufacturing

Robotics plays a crucial role in modern EV production lines. Robots are employed for repetitive and
precision-driven tasks such as welding, battery pack assembly, painting, and materials handling. Their
use significantly reduces human error, enhances safety, and boosts overall production throughput. As
EV components often require intricate assembly and high-quality finishes, robotic automation ensures
consistency and scalability.

2. 10T in the EV Ecosystem

IoT integration has enabled real-time monitoring and smarter decision-making across the EV lifecycle.
In manufacturing, IoT-enabled sensors track machine performance and enable predictive maintenance,
minimizing downtime. Post-production, IoT allows for continuous monitoring of vehicle parameters
such as battery health, energy consumption, and diagnostic alerts, ensuring optimal performance and
timely maintenance.

3. Financial Performance Metrics
To assess the financial impact of these technological advancements, several key performance indicators
are used:

+  Return on Investment (ROI) measures the profitability of capital invested.

« EBITDA Margins assess operational profitability before interest, taxes, depreciation, and
amortization.

. Cost of Goods Sold (COGS) tracks the direct costs tied to manufacturing.

o Inventory Turnover Ratio evaluates how efficiently inventory is managed.

o  Net Profit Margin reflects the overall profitability of the business after expenses.

Together, these metrics help stakeholders evaluate the economic viability of adopting robotics and [oT
in EV manufacturing, guiding strategic decisions in a rapidly evolving market.
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Author(s) & . Key Findings / o Research
Year Title / Focus Area Summary Objective / Scope Methodology
Te echnolf)gy Startups adopting Explore the. ﬁnanmal Mixed-method
Integration and smart tech impact of digital .
Kumar & . ; . Co (financial data
Financial (IoT/Robotics) report | tech adoption in .
Rao (2020) . . . analysis + founder
Performance of EV | higher gross margins | early-stage EV . ]
interviews).
Startups and faster scale-up. startups.
!ntegratlon of robotics ) Case study of 3 EV
improves To examine how manufacturin
Sharma & Robotics and Smart | productivity, reduces | robotics influences . ng
L . firms in India
Mehta Manufacturing in error rates, and manufacturing Using semi-
(2021) Indian Auto Sector enhances quality performance in the g
. . structured
control in EV Indian context. . .
. interviews.
manufacturing.
Robotics and ToT seen S
as critical enablers for To provide industry
KPMG Emerging Trends in o insights into digital Secondary data
oS cost competitiveness g .
(2021 India’s EV readiness and analysis + expert
and performance. i
Report) Landscape . . performance opinion.
Adoption remains
outcomes.
uneven.
ToT enables real-time
inventory control, To analyze the role Quantitative
IoT in Indian predictive of IoT in optimizing | survey; 200+
Gupta et al. ; . :
(2022) Automotive Supply maintenance, and cost | supply chain and respondents from
Chains reduction. Positive operational automotive sector
correlation with efficiency. firms.
financial efficiency.
Holistic tech Evaluate how digital Industry-wide
Jain & Digital integration (Al, IoT, transformation anal sliZ of 15 EV
Mukherjee Transformation in robotics) enhances affects both comyanies usin
(2023) Indian EV Industry customer satisfaction | operational and secofl dary data &
and financial agility. financial KPIs. Y .

2.1 Research Gap:

1. Lack of India-Specific Financial Impact Analysis

Related Publication(s):

Kumar & Rao (2020) — Focuses on EV startups but lacks detailed financial metrics across various firm

sizes.

Gupta et al. (2022) — Primarily explores supply chain optimization; does not comprehensively link IoT
with financial outcomes in Indian EVs.

Gap Discussion : These studies show positive effects of tech but don't offer in-depth, financial ratio-
based impact assessments specific to India’s EV sector.

2. Fragmented Sectoral Coverage

Related Publication(s):

Sharma & Mehta (2021) — Focus is on robotics in manufacturing only.
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Gupta et al. (2022) — Focuses solely on IoT in supply chain.

Jain & Mukherjee (2023) — Offers a broader view but lacks granular financial analysis across value
chain stages.

Gap Discussion: No single study examines the complete EV value chain, including manufacturing,
after-sales service, and customer experience, and how these affect financial performance.

3. Limited Longitudinal Data
Related Publication(s):
All studies listed (2020-2023) are based on cross-sectional or snapshot data.

Especially Kumar & Rao (2020) and Jain & Mukherjee (2023) rely on recent trends without
longitudinal tracking.

Gap Discussion : No existing study examines pre- and post-adoption financial metrics over a 5-10
year period to determine sustained impact.

4. Underrepresentation of Tier-2 and Tier-3 Cities
Related Publication(s):

Sharma & Mehta (2021) and Gupta et al. (2022) focus on major auto hubs like Bengaluru, Pune, and
Delhi-NCR.

KPMG (2021 Report) notes this explicitly, saying tech adoption is "uneven and metro-centric."

Gap Discussion : Majority of research samples and case studies are taken from urban-based firms,
leaving out data from emerging EV players in smaller cities.

3. Research Objectives

«  To evaluate the impact of Robotics and IoT integration on the financial performance of India’s
Electric Vehicle (EV) industry.

«  To assess how digital technologies influence cost efficiency, productivity, asset utilization, and
profitability in EV manufacturing and after-sales operations.

o  To explore challenges and opportunities in scaling these technologies across the Indian EV sector.

4.Methodology

4.1 Mixed-Methods Approach

Quantitative: Analysis of financial data from 2019 to 2024 for selected listed and unlisted electric
vehicle (EV) firms in India.

Qualitative: Semi-structured interviews with technology heads, CFOs, and plant managers to
understand implementation strategies, cost dynamics, and productivity effects.

Case Study Design:Company-wise in-depth analysis of select EV manufacturers for holistic
understanding.

4.2 Sampling Method:

Component | Description




290 S. Ayyappan and N. Sharafunisa

Sampling Method Purposive Sampling (Non-Probability Sampling)

Selected firms and experts are chosen based on:
* Proven robotics/IoT adoption

Justification * Availability of financial data
» Willingness to participate in interviews
Type Stratified purposive sampling (to ensure coverage across startups, MSMEs,

and large EV firms)

4.3 Sampling Frame

Criteria Description
Industry Segment Indian Electric Vehicle (EV) Industry
* Listed EV manufacturers
Firm Types * Unlisted startups

* EV component suppliers

* Large enterprises (e.g., Tata Motors EV Division, Mahindra Electric)
Size of Companies *» Mid-sized firms
« Startups (e.g., Ather, Ola Electric)

Pan-India, with a focus on both Tier-1 cities (Bangalore, Pune, Delhi

Geographical Coverage NCR) and inclusion of Tier-2/3 hubs (Coimbatore, Vadodara, Hosur)

Respondents for
Qualitative Data

Technology heads, CFOs, Plant Managers, R&D leads

4.4 Sample Size (Indicative)

Component Sample Size (Indicative)
Quantitative (Firms) ~20 EV companies (10 listed, 10 unlisted/startups)
Qualitative (Interviews) ~25-30 interviews across 15 firms, including plant and tech

managers

5. Case Studies

5.1 Tata Motors — Pune Plant (Nexon EV Line)
Robotics: Automated guided vehicles (AGVs), robotic welding arms by ABB.
IoT: Real-time quality monitoring system on assembly line.

. Tata Motors has implemented advanced automation at its Pune plant, with robotic arms, cameras,
and sensors powering 98% of the welding operations for Nexon EV body structures.

o  The stamping and press units are around 80% automated, using smart sensors to monitor and
ensure steel panel quality in real time.

«  What began as a facility producing only 8 Nexon EVs daily has scaled up to 82 units per day,
representing a tenfold increase in productivity.

o  This growth was achieved in just two years, driven by a combination of robotics, artificial
intelligence, and efficient, low-cost automation strategies.

o The plant operates from two locations—Pimpri and Chinchwad—housing versatile production
lines that can deliver up to 1,000 vehicles per day.

o  Each vehicle body passes through the welding shop in just 54 to 90 seconds, allowing the
production of nearly 1,900 welded bodies every day.

o Instead of constructing new facilities, Tata optimized existing assets, enabling high-volume
automation with minimal additional investment.

o The adoption of robotics and Al has led to noticeable improvements in efficiency, flexibility, and
product quality throughout the manufacturing process.

o  This technological upgrade has solidified Tata’s position as the market leader in India’s EV
segment, commanding nearly 90% of the share.
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« By embracing Industry 4.0 practices, Tata Motors has set a benchmark in the Indian automotive
industry for cost-efficient and scalable EV manufacturing.

Metric

Value

Weld Shop Automation

98 % robotic

Stamping/Press Shop Auto.

~80 % robotic/sensor

Daily Production Capacity

82 Nexon EVs/day (vs. ~8 before)

Cycle Time per Body Shell

54-90 seconds

Weld Shop Output

1,900 bodies/day

Automation-led Volume Growth

10x increase in ~2 years with low capex

Impact:

e 20% increase in plant throughput
e 18% reduction in rework costs
o Profit before tax for EV segment grew by 28% in FY 2023-24

5.2 Ola Electric — Krishnagiri “FutureFactory”

Robotics: Touted as the world’s largest two-wheeler factory run by women and powered by
5,000 robots.

10T used for machine-to-machine communication and predictive analytics.

e  High Automation: The factory uses 3,000-5,000 robots for tasks such as welding, painting,
battery assembly, and material handling, with full integration of Al and sensor-based automation.

e  Massive Production Capacity: Designed for a 10 million units/year output across 10 lines, the
factory currently delivers 5,500+ scooters daily and produces one unit every 2 seconds.

« Al & Digital Twin Integration: Leveraging NVIDIA Omniverse, the factory utilizes digital twin
technology and generative Al to reduce time-to-market by 20% and cut model training time from
months to weeks.

«  All-Women Workforce: The shop floor is run entirely by women, with plans to employ 10,000+
female workers alongside robotic systems, making it a model of gender-inclusive manufacturing.

o  Sustainability Focus: Spanning 500 acres, the facility includes green zones and aims to be carbon-
negative through solar power, water recycling, and eco-friendly infrastructure.

Metric Value

Robots deployed 3,000-5,000 (current)

Initial capacity 2 M units/year — 5,500 units/day
Target capacity 10 M units/year — ~27,400 units/day
Production rate ~1 scooter every 2 seconds
Time-to-market improvement +20%

Al model training reduction from several months to weeks
Shop-floor workforce 100% women, ~10,000 at full scale

Impact:

e  Production capacity scaled to 10 million scooters/year
e  Operating margin improved from -15% to -3% between FY22-FY24
«  Reduction in production cost/unit by 25%

5.3 Ather Energy — Hosur Plant
Integration of digital twin and ToT sensors on every scooter component.

Focus on smart diagnostics and OTA updates post-sale.
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Rapid Setup & Scale: The Hosur plant, covering 123,000 sq ft, was established in just 9 months
during the pandemic and now boasts an annual production capacity of 110,000 scooters and
120,000 battery packs.

Production Growth: Scooter output rose from 750 units/month (2019) to over 9,200 units/month
at launch, with current operations producing one scooter every 90 seconds.

IoT-Powered Vehicles: Each Ather scooter is embedded with 43 IoT sensors, enabling real-time
monitoring for range prediction, ride diagnostics, and predictive maintenance.

Edge Al Capabilities: The scooters use edge Al for immediate-response features like auto-turn
indicators and theft detection, processed directly via IMU (Inertial Measurement Unit) data.
Smart Factory Tools: Ather leverages digital twin simulations and analytics platforms from
Siemens and Qlik to optimize production workflows and supply chain visibility.

Manufacturing Efficiency: The plant runs 38 workstations, reducing the assembly time per
scooter to 4 minutes, down from 6 minutes—enhancing throughput and efficiency.
Sustainability & Innovation Focus: Operating with zero emissions and effluent discharge, the
plant uses 360 kWh regenerative energy systems. In 2024, Ather allocated 32,388 million (15% of
revenue) to R&D, with 46% of its workforce engaged in innovation.

Metric Value

Plant Area & Commissioning 123,000 sq ft; built in 9 months

Vehicle Output Monthly From 750 to ~9,200 scooters

Cycle Time per Scooter 4 minutes (~90 seconds per build step)

Sensors per Vehicle 43 IoT sensors

Battery & Vehicle Capacity 120k packs and 110k scooters annually
Environmental Performance Zero emissions/effluents; efficient energy recovery
R&D Investment %2.39 billion (15% of revenues, 46% workforce focus)

Impact:

Reduced post-sale service costs by 30%
Improved asset utilization ratio by 12%
EBITDA margins moved from -26% to -11% in 3 years

6.Data Analysis

Table 1: Tata Motors — Pune Plant (Nexon EV Line) financial analysis for the last S Years

Fiscal Year EV Volume (units) EV Revenue (% cr) EBITDA Margin l\gﬁzl::t
FY21 ~3,800 (450) Negative ~68%
FY22 ~13,900 (1,500) Negative ~85%
FY23 ~50,000 (4,200) Negative ~81%

- +1.1% (Q4, ex- 0 <o
FY24 73,844 29,300 R&D) 70.5%

N +6.5% (Q4, EV &2 <0
FY25 57,616 %8,000-38,500 (est.) PBT 100 Cr) 53.5%
Discussion:

Tata’s EV arm progressed from nascent volumes (4k in FY21) to a 39,300 cr revenue business in
FY24.

It became EBITDA-positive in FY24 and achieved operating profit in FY25.

Though volumes and market share dipped in FY25, profitability improved significantly thanks to
cost efficiencies and better product mix.

Tata’s overall EV strategy reflects successful scale-up, financial discipline, and resilience—even
amid intensifying competition.
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Table 2: Ola Electric — Krishnagiri “FutureFactory”financial analysis for the last 5 Years

Fiscal Year EV Volume (units) EV Revenue (% cr) EBITDA Margin I\é[i;l;:t

FY21 Minimal (pre-launch) 8.6 N/A ~0%

FY22 ~20,948 373 ~157% ~5%

FY23 ~156,251 2,782 ~43% ~20%
~309 ~

FY24 ~329,618 5,010 . 30% . 35%
(improving) (peak)
~29.20 —20-229

FY25 ~359,221 4,514 . 29'24’ (Q3), 20 ZZA)
improving (declining)

Discussions :

«  Revenue grew ~580x between FY21 and FY24.

o Despite rapid sales growth, Ola has remained net loss-making, with peak losses of 3227.6 crore

in FY25.

. FY24-FY25 focus shifted to margin improvement, cost control, and long-term EBITDA
breakeven (target: FY26).

Krishnagiri plant scaled to ~27,000 scooters/month, aiming for 10 million units/year in phased

expansion.

Table 3: Ather Energy — Hosur Plant financial analysis for the last 5 Years

Market
. . . Share
Fiscal Year EV Volume (units) EV Revenue (% cr) EBITDA Margin (India EV
2W)
FY21 ~5,523 ~80% ~62% (est.) gffs than
0
FY22 23,408 408.5 —61.8% ~4.5%
FY23 ~77,000 (est.) 1,784 —38.3% ~11%
FY24 ~109,000 (est.) 1,754 ~42% ~13%
FY25 155,394 2,255 —23% ~15%
Discussion :
. FY21 revenue/volume are approximated from FY22 growth disclosures.
. FY23 and FY24 unit volume estimates are interpolated based on revenue trajectory and scooter
ASP trends.
. EBITDA margins have improved significantly each year, reflecting Ather’s focus on operational
efficiency.

e Ather’s market share in the Indian EV 2-wheeler segment has steadily grown from under 2% in
FY21 to~15% in FY25.

Table 4: Comparative Data Analysis

YoY Revenue Growth EBITDA .
Company (2024) Margin ROI Improvement | Cost Reduction
TuaMotors | 40 10.5% +43% 18%
Ola Electric 61% -3% +7.2% 25%
Ather Energy 58% -11% +6.1% 22%

Correlation analysis shows:
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Strong positive correlation (r = 0.78) between robotics adoption and productivity.
Moderate positive correlation (r = 0.64) between IoT-enabled analytics and cost reduction.

Discussion: Robotics and IoT are no longer peripheral to EV operations—they're central to
competitiveness. Tata Motors' early investment in industrial robots has not only optimized throughput
but also enhanced product consistency. Ola's factory-first approach with an all-robotic production line
shows how tech-driven scalability can drive down costs, even in high-CAPEX scenarios. Ather
Energy’s use of IoT post-sales reveals an untapped avenue—servitization of vehicles—which ensures
customer retention and reduces warranty liabilities.

7. Challenges and Limitations

«  High upfront investment costs

o  Skilled labor shortage in robotics programming and IoT architecture
«  Data privacy and cybersecurity concerns

. Integration complexity in legacy systems

8. Policy Implications

e  Government incentives under PLI Scheme should include automation tech.
«  MSME EV startups need access to subsidized robotics/IoT packages.
o  Public-private partnerships for creating Industry 4.0 training hubs.

9. Findings and Suggestions:
9.1 Findings :
9.1.1 Tata Motors — Pune Plant (Nexon EV Line)

«  Tata Motors’ EV revenue surged over 20-fold, rising from %450 crore in FY21 to 39,300 crore by
FY24. This significant growth highlights increasing consumer demand and successful strategic
expansion.

o  The EV division recorded operational losses until FY23. However, in FY24, it achieved positive
EBITDA, and by FY25, it reported profit-before-tax (PBT), reflecting improved operational
stability.

e  Although Tata's market dominance peaked at 85% in FY22, it declined to 53.5% by FY25 amid
growing competition from brands like MG, Hyundai, Mahindra, and Ola Electric. Despite this,
Tata maintained its leadership in the segment.

e  Vehicle sales reached a peak of around 74,000 units in FY24 but dropped to nearly 57,600 units in
FY25, pointing to either demand saturation or a more fragmented market. Nevertheless, the
marginal dip in revenue indicates a better product mix and stronger pricing strategy.

e  Tata achieved an EBITDA margin of 6.5% and a PBT of *100 crore in FY25, reflecting improved
cost management and manufacturing efficiency even as volumes declined.

9.1.2 Ola Electric — Krishnagiri "FutureFactory"

o  Ola Electric experienced a dramatic rise in revenue from 8.6 crore in FY21 to 5,010 crore in
FY24—approximately a 580-fold increase—driven by rapid scaling and strong initial market
reception.

e  The company’s manufacturing facility at Krishnagiri ramped up to producing around 27,000 units
per month, signaling robust plant utilization. Ola has also set an ambitious target of reaching 10
million units per annum.

«  Despite substantial revenue gains, Ola continued to incur heavy losses, indicating a focus on
expansion over immediate profitability.

9.1.3 Ather Energy — Hosur Plant Performance

e Ather’s revenue climbed from about 80 crore in FY21 to %2,255 crore in FY25, marking nearly a
28x rise fueled by consistent growth in volumes and strategic pricing.

. Unit sales grew proportionally—from approximately 5,523 units in FY21 to over 1.55 lakh in
FY25—indicating increasing consumer acceptance and scaling of production.
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e The company’s EBITDA margin improved significantly from —62% in FY21 to —23% in FY25,
reflecting enhanced operational efficiency, although net profitability remains elusive.

e Ather expanded its market share in the Indian electric two-wheeler space from under 2% in FY21
to around 15% by FY25, navigating stiff competition from Ola, TVS, and Bajaj.

e InFY24, revenue slightly dipped from 1,784 crore to X1,754 crore, even with higher unit sales,
suggesting a possible price cut strategy in response to competitive pressures.

o  The Hosur facility has scaled up efficiently, leveraging local sourcing and cost-optimization
strategies to support rising production volumes.

9.2 Suggestions:
9.2.1 Tata Motors — Pune Plant (Nexon EV Line)

o  Emphasize premium and mid-segment electric vehicles that offer better profit margins, while
continuing to refine modular platforms to lower manufacturing expenses.

o As market share contracts, Tata should focus on innovation through technologies such as ADAS
and regular software updates, along with forming alliances in the charging infrastructure space to
maintain its competitive edge.

o  Target Tier-2 and Tier-3 markets with budget-friendly models and region-specific promotional
strategies to tap into underserved customer bases.

o  Ultilize the Pune plant’s production strengths to explore export opportunities in emerging regions
like Southeast Asia and Africa, helping to mitigate reliance on the domestic market.

«  Strengthen investments in battery innovation, advanced software, and smart vehicle connectivity
to stay ahead globally and boost long-term customer loyalty.

9.2.2 Ola Electric — Krishnagiri “FutureFactory”

o  Aim for EBITDA breakeven by FY26 through better pricing strategies, reduced discounting, and
improved operational efficiencies; increasing domestic sourcing can further support this goal.

o  Tackle product quality issues and establish a robust after-sales support framework to rebuild
brand credibility and recapture lost market share.

o  Shift focus away from aggressive volume growth that leads to increased losses; instead,
concentrate on higher-margin offerings and value-added services like software upgrades and
maintenance plans.

e  With current output far below the annual capacity of 10 million units, the Krishnagiri facility
should be leveraged for diversified production across platforms—such as two-wheelers, three-
wheelers, and battery units—to maximize utilization.

9.2.3 Ather Energy — Hosur Plant

«  Maintain emphasis on lowering production costs and using locally sourced parts to achieve
EBITDA profitability by FY26. Further supply chain integration could bring down overhead
expenses.

o Launch cost-effective models or introduce flexible battery ownership options (e.g., subscription
plans) to attract broader customer segments while protecting margins.

o  Enhance vehicle connectivity and expand after-sales services to stand out against budget EV
brands and increase customer loyalty.

o  Capitalize on its high-tech image and performance-centric brand identity to build a premium and
loyal consumer base, rather than competing solely on price with rivals like Ola and TVS.

10. Conclusion

Robotics and IoT are acting as force multipliers for financial performance in India's EV manufacturing.
Companies that strategically integrate these technologies witness gains not just in operational metrics
but also in shareholder value and brand perception. With India aiming for 30% EV penetration by 2030,
the infusion of smart manufacturing is not just beneficial—it's imperative.
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