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Abstract

India’s innovation ecosystem has undergone significant transformation in recent years, shaped by rapid
digitalization, rising entrepreneurship, and policy interventions designed to stimulate research and
development. This paper examines the growth drivers of India’s innovation landscape, including demographic
advantages, expanding digital infrastructure, government initiatives such as Startup India and Atal Innovation
Mission, and the increasing role of global investment and collaboration. At the same time, persistent
challenges remain, particularly in bridging regional disparities, strengthening intellectual property protection,
scaling up R&D expenditure, and fostering linkages between academia, industry, and government.

The study adopts a descriptive and analytical approach, drawing on secondary data from government reports,
industry surveys, and international indices. It highlights the dual role of opportunities and barriers: while India
is emerging as one of the world’s leading hubs for technology-driven entrepreneurship, structural bottlenecks
in regulatory frameworks, talent retention, and funding mechanisms continue to constrain its full potential.

The findings suggest that India’s innovation ecosystem can serve as a growth engine for sustainable
development if complemented by inclusive policies, strong governance mechanisms, and global partnerships.
The paper concludes that moving forward, the key priority lies in aligning innovation with broader social and
economic goals, ensuring that the ecosystem not only accelerates economic growth but also fosters equitable
and resilient development.
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INTRODUCTION

India is swiftly emerging as an innovation and entrepreneurship hub on the global stage, thanks to a youthful
population, digital expansion, and policy measures such as Startup India. This transformation is being fuelled
by new industries such as healthcare, agri-tech, and fintech, although issues such as a lack of early-stage
investment, infrastructural deficiencies, and regulatory hurdles still remain. Whereas past research has
mapped India's innovation landscape, few have examined it on either policy interventions or sector-specific
growth narratives, with little regard for a holistic and comparative evaluation of the drivers and impediments
that are structuring the ecosystem. Additionally, an investigation into how India might shift from a
predominantly policy-led to more market-nurturing innovation ecosystem is lacking. Filling this gap, the
current study analyses the framework and growth of India's innovation ecosystem, identifies opportunities
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and roadblocks in different sectors, and provides insights for scholars, investors, entrepreneurs, and
policymakers based on secondary data from sources like DPIIT and NITI Aayog. In turn, the study attempts
to answer the following two research questions: (1) What are the primary drivers influencing the growth and
development of India's innovation ecosystem? (2) What financial, structural, and regulatory impediments limit
the scalability and sustainability of India's growth fuelled by innovation? The study is especially timely given
the global shifts toward artificial intelligence, sustainability-driven innovation, and rising competition among
nations to secure leadership in emerging technologies. These trends make India’s trajectory in innovation
crucial for both domestic development and global positioning.

REVIEW OF LITERATURE
1. Government, Policy & Institutional Support

e Bhagavatula, Mudambi, & Murmann (2019): Entrepreneurship and innovation impacts of market
liberalization.

e NITI Aayog (2021): India Innovation Index with state-level variation and policy recommendations.

e Manimala & Wasdani (2019): Entrepreneurial ecosystem evolution by liberalization, reform, and
skilled manpower with scalability and infrastructural deficits.

e Saxena & Jain (2017): Performance of incubators, accelerators, and tax incentives but limited scaling
owing to poor follow-on financing and international linkages.

e Kaur & Sharma (2020): Startup policy regimes like Startup India and AIM; bureaucratic obstacles and
regional discrepancies continue.

2. Science, Technology & Research Ecosystem

e Vedachalam (2021): Determinants of India's innovation ecosystem—research expenditure, education,
patents, and startup ecosystem.

e Sharma (2019): Increase in research from academia and synergy in entrepreneurship and innovation
research.

e Prabhu, Jha, & Krishnan (2024): Synthesis of NIS, SSI, and ecosystem perspectives in the analysis of
India's STI initiatives and policies.

o Patra & Krishna (2015): Increasing scientific publications and patents but weak commercialization
and industry connections.

o Chatterjee (2019): The role of higher education; absence of research/entrepreneurial career pathways;
academia—industry—policy alignment necessity.

3. Comparative & Global Indices

e World Intellectual Property Organization (2023): India's enhanced Global Innovation Index ranking
led by ICT services and start-ups; underinvestment in R&D continues to be a limiting factor.

e Kumar, Pasumarti, Figueiredo et al. (2024): Meta-study of 392 ecosystem papers—government,
academia, and entrepreneurs' roles in creating adaptive innovation environments.

4. Sectoral and Cluster-Based Studies

e Surana, Singh, & Sagar (2020): The role of publicly funded incubators in STI-based entrepreneurship
for SDGs.

e (Gupta & Dutta (2020): Fintech innovations through Aadhaar, UPI, and mobile penetration; regulatory
and literacy issues.

e Rajan & Srivastava (2022): Agritech startups enhancing supply chains; adoption constrained by cost
and trust.

e Das & Bandyopadhyay (2018): Manufacturing clusters are aided by ecosystem-level assistance;
infrastructure issues persist.

e Mukherjee (2020): PPPs in healthcare innovation (telemedicine, diagnostics) being stifled by
interoperability and privacy concerns.

e Joshi & Kapoor (2022): MedTech parks (AMTZ) expediting certification and R&D, but
competitiveness demands export orientation.
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5. Barriers, Challenges & Recommendations

e Pandey & Mehta (2021): SME innovation barriers—financial, managerial, and enforcement of IP;
advocates hybrid finance and training.

e Kaur & Sharma (2020): Bureaucratic obstacles and regional disparities in startup ecosystems.

e 2. Science, Technology & Research Ecosystem

e Vedachalam (2021): Highlights deficiencies in research density and human capital formation.

In summary, the literature shows that India’s innovation ecosystem has progressed through liberalization, state
support, university research, and sector-specific initiatives. However, challenges such as low R&D spending,
weak academia—industry collaboration, and regional imbalances persist. This study contributes by
synthesizing these strands to present an integrated perspective that links policy, research, and sectoral growth,
while updating the analysis with recent (2023—-2024) evidence.

OBJECTIVES
The study aims to:
1. Examine the evolution of India’s innovation ecosystem.
2. Identify emerging sectors driving innovation.
3. Analyze challenges hindering ecosystem growth.
4. Propose strategies to strengthen competitiveness.
RESEARCH METHODOLOGY

All of the secondary data used in this study span the period 2016-2024 and offer reliable insights into
India’s innovation ecosystem. Government publications, Startup India repositories, DPIIT databases, and
NITI Aayog reports were examined, alongside scholarly journals and reports from institutions such as
OECD and WIPO. This multi-source approach ensures coverage of structural, sectoral, and policy
dynamics. To strengthen validity, cross-checked and updated references from 2023-2024 were included.

A qualitative assessment framework is used in the research, and the gathered data has been methodically
categorized, analyzed, and synthesized. The study places more emphasis on interpreting trends,
opportunities, and problems than it does on numerical computation. A comprehensive understanding of the
dynamics of the innovation ecosystem is made possible by this method. Through thematic analysis of the
literature and reports, important topics were found, including funding patterns, developing sectors, digital
infrastructure, policy actions, and skill gaps. To track growth trajectories and identify changing difficulties,
comparative analysis across industries and years was used. In order to help entrepreneurs, legislators,
investors, and academic researchers boost India's innovation ecosystem, the technique offers a formal basis
for deriving significant results and policy consequences.

RESULTS & FINDINGS
I Structure and Development of India's Innovation Ecosystem

India's invention ecosystem has experienced an ocean change in the last decade, fuelled by an interplay
between active government enterprise, accelerating technological progress, and the emergence of
a dynamic incipiency culture. The pattern of growth can be anatomized under the following pillars:

1. Policy Interventions:

e Thelndian government has played an important part in fostering invention by targeted enterprise
incipiency India (2016) handed nonsupervisory consolation, duty benefits, and funding support to
startups. further than 100,000 startups have ago been linked by DPIIT.

e Atal Innovation Mission (AIM) Under NITI Aayog, AIM set up thousands of Atal Tinkering Labs
in seminaries and Atal Incubation Centres in universities to enhance grassroots
and academic invention.
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e Make in India Promoted manufacturing and deep- tech invention, and attracted global investors in
India's R&D ecosystems.

These enterprises have created
a policy geography that's methodical and well- coordinated with public precedences aligning
with invention pretensions.

2. Digital Connectivity and structure:

There has been a digital revolution in India that has eased both availability and scalability to invention
further than 800 million internet subscribers have been enabled by cheap smartphones and

the cheapest data rates encyclopaedically.

e Digital India, Bharat Net, and Jan Dhaba- Aadhaar- Mobile
(JAM) trio of enterprise have erected a frame of digital entrepreneurship and fiscal addition.

e Platforms like UPI, Digi Locker, and ONDC (Open Network for Digital
Commerce) also enable invention in fiscal and retail technologies.

This strong digital structure has converted India into a rich ground for scalable,
technology- enabled results in education, husbandry, health, and commerce.

3. Initial Growth and Global Positioning:

India has witnessed explosive growth in incipiency exertion, and it's the third-
largest incipiency ecosystem encyclopaedically, after the US and China

The number of DPIIT- linked startups increased from roughly 400 in 2016 to over 100,000 in 2024.
India now boasts 100 unicorns as substantiation of a mature ecosystem and trust of the investors. Indian
startups are prominently addressing original and global issues across orders similar as climate tech, SaaS,
deeptech, and biotechnology.
This expansion is supported by growing adventure capital affluence, friendly incubators and accelerators,
and the emergence of league 2 and league 3 megacity incipiency clusters.

Table 1 - Growth of Recognized Startups in India and Key Milestones (2016-2024)
U0 471 Launch of Startup India
5,200 Formation of Atal Incubation Centres

8,700 UPI crosses 100 million transactions/month
13,200 Rise of SaaS and HealthTech startups
W 27,200 Surge in EdTech due to COVID-19

2AIpA 1 44,500 India hits 50 unicorns
65,800 ONDOC pilot launch begins

APk 86,000 Tier 2/3 cities contribute 45% of new startups
m 104,000+ India becomes 3rd largest startup ecosystem

Source - https://data.gov.in/dataset-group-name/DPIT%20Recognized%20Startups

Interpretation - The above table shows India's startup rise from 471 in 2016 to over 104,000 in 2024, driven
by reforms and tech milestones.
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IT Opportunities and New Sectors

India's innovation ecosystem is being led by the fast development of a number of high-impact sectors that
are solving both international and domestic problems. These sectors have
not just drawn huge investor interest but also facilitated inclusive and scalable technological interventions.
The most vibrant among them are:

1. Fintech (Financial Technology):
India's fintech sector is among the most mature in the world, driven by:

e The Unified Payments Interface (UPI), which processes over 10 billion transactions monthly (as of
2024), democratizing access to digital payments.

e Digital lending platforms that provide instant, collateral-free credit, especially to underserved
segments like MSMEs and gig workers.

e Emergence of blockchain and decentralized finance (DeFi) for secure, transparent, and cost-effective
financial services.

e Phone Pe, Paytm, Razor pay, Bharat Pe etc., are the key players in the success of financial technology
in India

e RBI’s Regulatory Sandbox, Digital Rupee pilot programs, etc., are some of the government support
programs.

2. HealthTech:

Coaxed by post-pandemic necessities and the impetus towards universal healthcare delivery, HealthTech
innovation has grown at an exponential rate:

e Telemedicine apps like Practo and 1mg are linking rural patients with urban physicians.

e Al-driven diagnostics and imaging technologies are enhancing early  disease  detection
and precision in treatment.

e Wearable technology and remote monitoring platforms are making preventive care and chronic
disease control possible.

e Pharmeasy, Innovaccer, HealthifyMe, etc., are the key players in the success of health care
technology in India.

e Policy Catalyst: National Digital Health Mission

3. AgriTech (Agricultural Technology):
India's massive agrarian economy is a vast potential for technology-driven change:

e JoT-based devices and intelligent sensors assist farmers in maximizing water efficiency and crop

inputs.
e Satellite mapping and weather data analytics enhance yield forecasting and climate resilience.
e Supply chain and agri-marketplace startups and firms are enhancing farmer access

to remunerative prices and cutting down wastage of food.

e DeHaat, Ninjacart, Bijak, etc., are the key players in the success of Agricultural technology in
India.

e AgriStack, e-NAM digital marketplace, etc., are some of the initiatives taken by the government
to drive change in this sector.

4. ClimateTech and Sustainability:
Environmental awareness and international commitments to net-zero have spurred innovation in:

e Electric Vehicles (EVs), with new-age startups making inroads with battery-swapping and last-
mile mobility solutions.

e Solar and wind technology, such as Al-based energy grids and decentralized energy systems.

e Sustainable packaging, recycling technology, and carbon -capture solutions, making circular
economy models possible.

e Ather Energy, Log9 Materials, Recykal, etc., are some of the key players playing a major role in
the success of the climate technology and sustainability in India.
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e FAME India Scheme, National Electric Mobility Mission, etc., are some of the supportive policies
introduced by the government.

Table 2 - Sector-wise Investment Trends in Indian Startups (2020-2024)

Fintech R HealthTech AgriTech (X ClimateTech

Cr) R Cr) Cr) R Cr)

2020 9,800 4,500 2,100 1,600
2021 12,200 6,800 3,400 2,700

2022 15,900 9,200 5,100 4,300
2023 13,700 8,600 6,800 7,100

2024 17,300 11,100 7,900 9,400
Source - https://www.startupindia.gov.in/

Interpretation - The above table shows a steady rise in sector-wise startup investments from 2020 to 2024.

Figure 1 - Sector-wise Investment Trends in Indian Startups (2020-2024)
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ITI Challenges in the Innovation Ecosystem

Even though India's innovation ecosystem has expanded significantly, a number of systemic and structural
issues still limit its full potential. These obstacles are particularly noticeable among early-stage firms and
outside of well-known metro areas. Among the main difficulties are:

1. Funding Gaps and Uneven Access to Capital:

¢ Angel investors and seed money are hard to come by for early-stage firms in Tier 2 and Tier 3 locations.
There is a geographic innovation divide as a result of venture capital's continued concentration in
major cities like Bengaluru, Delhi-NCR, and Mumbai.

e Funding for deep-tech and social impact projects is constrained by traditional investors' risk aversion.

2. Regulatory Barriers and Bureaucratic Hurdles:

e Startups face delays and uncertainty due to outdated and overlapping laws across sectors.

e Processes related to licensing, taxes, and compliance are still onerous, particularly for industries like
logistics, fin-tech, and health-tech.

IJCRT2510004 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a26


http://www.ijcrt.org/
https://www.startupindia.gov.in/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 10 October 2025 | ISSN: 2320-2882

Emerging technologies like biotech, Al, and cryptocurrency struggle to thrive because regulatory
frameworks frequently can't keep up with innovation.

3. Talent Drain and Skill Gaps:

Although India produces a large number of STEM graduates, many of them depart for countries with
stronger research or entrepreneurship environments.

Academic curricula and industrial demands are significantly out of sync, particularly in the areas of
artificial intelligence, robotics, and cybersecurity.

Startups frequently point to a lack of qualified personnel in deep-tech, product management, and
design thinking domains.

4. Lack of Institutional Coordination:

Inefticiencies and redundant work result from division among ministries, educational institutions, and
incubators.

Synergy across the ecosystem is hampered by the lack of a centralized national innovation database
or real-time collaboration platform.

Funding schemes frequently overlap, which leads to resource misallocation or underutilization.

Table 3.0 - Key Challenges Faced by Indian Startups: Survey Insights

% of Respondents
Challenge Identifying It

76%
65%

Talent acquisition 59%
48%
37%

Mentorship and networking 33%

Source - https://www.startupindia.gov.in/content/sih/en/reports/startup=india "hub survey.html

Interpretation — The above table highlights key challenges for Indian startups, mainly in funding,
compliance, talent hiring, and market access.

Figure 2 - % of Respondents Identifying It

Mentorship and networking [ ININEIENEGNGgEEEEENEENNENGNGNGNNNNNN 33%
Infrastructure issues |GGG 37%
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IV Policy Recommendations and Strategic Interventions

India must carry out focused interventions in the areas of funding, regulation, human capital, and institutional
support in order to create an innovation ecosystem that is robust, inclusive, and globally competitive. Among
the most successful tactics are:

1. Decentralized Innovation Hubs:

e Encourage the development of regional clusters in Tier 2 and Tier 3 cities, including Coimbatore,
Jaipur, Indore, and Bhubaneswar.

e Through private partnerships and state-level Startup Missions, offer startup grants, mentorship, and
infrastructure.

e Use government procurement channels and e-commerce to connect rural ideas to national markets.

2. Incentivizing R&D:

e Provide startups that invest in core research and product development with increased tax deductions.
e Create national research grant money to enable companies to work with national labs and academic
institutions.

e To assist young inventors in safeguarding and monetizing their ideas, establish IPR support cells.

3. Regulatory Sandboxes:

e [Expand sectoral sandboxes to include new technologies such as health tech, edtech, agritech, and
climate tech in addition to fintech.

e To speed up innovation cycles, allow real-time testing environments with less stringent regulatory
control.

e When it comes to product commercialization, clearly define departure criteria from sandbox models.
4. Inclusive Innovation Policies:

e Establish financing and accelerators specifically for grassroots, rural, and women-led businesses.

e Encourage cost-effective, economical innovation in fields including clean water, assistive technology,
and reasonably priced healthcare.

e Incorporate unofficial inventors into the national innovation system, such as rural tech tinkerers and
artisan groups.

CONCLUSION

In conclusion, India’s innovation ecosystem stands at a pivotal moment, supported by Startup India, Digital
India, and rapid digital adoption. Yet, regulatory hurdles, funding constraints, and skill gaps must be urgently
addressed. To achieve leadership, India must strengthen academia—industry collaboration, boost R&D
spending, and promote inclusive innovation across regions. With sustained policy focus, global partnerships,
and investment in talent, India can transition from being a fast-rising hub to a global leader in innovation,
sustainability, and competitiveness.
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