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Abstract

India is strategically positioning itself as a global leader in science, technology, and innovation, a vision deeply inspired by
the clarion call of Jai Jawan, Jai Kisan, Jai Vigyan, Jai Anusandhan—celebrating and nurturing the innovative spirit and
scientific curiosity of its youth— under the visionary leadership of Honorable Prime Minister Shri Narendra Modi. Over the
past decade, the nation has established a robust strategic policy framework effectively translating the vision into mission-mode
initiatives. These mission-driven programs, coupled with strategic investments and institutional reforms that reflect India’s
unique approach to innovation, entrepreneurship, and self-reliance have demonstrably accelerated its scientific trajectory.
The Union Budget for the fiscal year 2025-2026 further galvanizes this momentum through landmark initiatives, notably
the establishment of a dedicated 1 trillion Indian Rupees (1 Lakh Crore) Research, Development, & Innovation (RDI) Fund.
This significant allocation is complemented by targeted schemes designed to strengthen institutional research capacity,
enhance the overall research and development ecosystem, and drive technological advancements across key sectors. These
policy interventions are poised to significantly reshape India’s research landscape, fostering long-term sustainable growth
and enhanced self-reliance, in strategically important areas. By prioritizing the translation of research from laboratory to
market through enhanced collaboration between industry, academia and government, India is making tangible progress
towards its ambitious vision of Viksit Bharat 2047—a developed India characterized by innovation, scientific excellence,
and technological leadership. This national endeavor emphasizes a unique indigenous perspective to address both domestic
and global challenges by leveraging and further stimulating local capabilities in science and technology.

Introduction

Over the past decade, India has systematically built a strong
innovation ecosystem by integrating government initiatives
with academia, industry, and research institutions.! This col-
lective effort has led to the development of robust research
programs,” a thriving startup culture,® and enhanced insti-
tutional capabilities.* A key milestone in this journey is
the establishment of the Anusandhan National Research
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Foundation (ANRF) under the ANRF Act 2023, which aims
to strengthen India’s research landscape. Alongside this, the
government has consistently promoted mission-mode pro-
grams,’ supported entrepreneurial initiatives,® and enhanced
human resource development’ to position India as a global

! NITI Aayog - India Innovation Index 2021, https:/www.niti.gov.

in/sites/default/files/2022-07/India-Innovation-Index-2021-Web-Versi
on_21_7_22.pdf.

2 Department of Science and Technology (DST) - Research Pro-
grams, https://dst.gov.in/schemes-programmes.

3 Startup India - Government of India, https://saccindia.org/india/
government/.

* Ministry of Education (2024), Institutional capability enhancement
for research and technology, Annual Report on Higher Education
Research, https://www.education.gov.in/sites/upload_files/mhrd/files/
document-reports/AR_2023-24_en.pdf.

3 DST - Mission Mode Projects, https://dst.gov.in/national-missions.
6 Atal Innovation Mission - Government of India, https://aim.gov.in/.
7 Department of Personnel and Training (DoPT) - Capacity Build-
ing, https://dopt.gov.in/.

@ Springer



Proceedings of the Indian National Science Academy (2025) 91:1-8

leader in science and technology. Strategic focus areas such
as deep-tech research,® artificial intelligence,” semiconduc-
tors,'” green hydrogen,'! and quantum computing'? are play-
ing crucial role in making India self-reliant while boosting
its global innovation standing. To further streamline efforts,
the Vigyan Dhara umbrella scheme '° integrates multiple
programs of the Department of Science and Technology
(DST) into a unified framework with an aim of optimizing
resources and maximizing impact. Building on these strong
foundations, the 2025-2026 Union Budget14 continues to
drive investments in emerging and strategic technologies,
ensuring sustained growth and innovation in India’s scien-
tific and technological landscape. The following sections
explore these initiatives with more specifics.

Anusandhan National Research Foundation
(ANRF)

The Anusandhan National Research Foundation (ANRF),
established under the ANRF Act 2023, is a transforma-
tive initiative designed to strengthen India’s research and
innovation ecosystem. Unlike earlier models that primarily
focused on individual projects through competitive grants,
ANRF will expand its approach by incorporating diverse
funding mechanisms to drive impactful research. One of
its key strategies is the Mission-Mode Research Initiative,
which channels sectoral investments into solution-focused
research, enhancing India’s global competitiveness. Comple-
menting this, the Hub-and-Spoke framework fosters mentor-
ship between leading and emerging institutions, facilitating
capacity building and resource sharing.

To ensure holistic growth, ANRF aims to support
researchers at all career stages—young, mid-career, and
senior scientists—by providing essential resources and

8 NITI Aayog — Science & Technology, https://www.niti.gov.in/verti
cals/science-and-technology.

 Ministry of Electronics & Information Technology - Al https://
www.meity.gov.in/emerging-technologies-division.
10" Ministry of Electronics and Information Technology — India Sem-

iconductor Mission, https://www.ism.gov.in/.

"' Ministry of New and Renewable Energy - Green Hydrogen Mis-

sion, https://mnre.gov.in/en/national-green-hydrogen-mission/.

12" Department of Science and Technology — National Quantum Mis-
sion, https://dst.gov.in/national-quantum-mission-nqm.

13 Vigyan Dhara Scheme — ISTI portal, https://www.indiascienceand
technology.gov.in/listingpage/vigyan-dhara-catalyst-india%E2%80%
99s-scientific-progress#:~:text=Vigyan%20Dhara%20is %20a%20com
prehensive,contribute%20to%20India's%20overall %20development.
!4 Ministry of Finance - Union Budget 2025-26, https://www.india
budget.gov.in/.

15 ANRF Act, 2023, https:/dst.gov.in/sites/default/files/NRF.pdf.
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Scheme 1 National Mission-Mode initiatives across frontier Tech-
nologies, Health, Clean Energy, and Space

opportunities to advance their work. Driving the innova-
tion further, ANRF will launch programs in translational
research, bridging the gap between groundbreaking discov-
eries and commercially viable technologies. Beyond fund-
ing, ANRF actively promotes interdisciplinary collabo-
rations and strengthens academia-industry partnerships,
ensuring that research translates into real-world applications.
By integrating these initiatives, ANRF will foster inclusive
research growth, align scientific efforts with national priori-
ties and global challenges, and position India as a leading
force in science and innovation.

Mission-mode programs

Since 2015, the government has consistently launched and
promoted mission-mode programs (see Scheme 1) in key
technological frontiers. These missions, guided by the Prime
Minister’s Science, Technology, and Innovation Advisory
Council (PM-STIAC),'® leverage cutting-edge research to
tackle societal challenges and drive sustainable development.

The National Quantum Mission, with a 6003.65 crore (1
crore = 10 million) Indian Rupees budget, focuses on devel-
oping indigenous quantum computers (up to 1000 qubits)
while advancing quantum communication and sensing for

16" Prime Minister’s Science, Technology, and Innovation Advisory
Council (PM-STIAC), https://www.psa.gov.in/pm-stiac.
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national security and technological leadership.'” Comple-
menting this, the National Mission on Interdisciplinary
Cyber-Physical Systems (3,660 crore Indian Rupees) bridges
the physical and digital worlds, fostering Artificial Intel-
ligence (Al), robotics, and Internet of Things (IoT) solu-
tions through 25 Technology Innovation Hubs.'® Parallelly,
the National Supercomputing Mission (NSM) strengthens
Al big data, and weather forecasting research by deploying
over two dozen supercomputers across premier institutions,
significantly enhancing India’s computational capabilities.'
Strengthening India’s semiconductor ecosystem, the India
Semiconductor Mission, backed by a 76,000 crore Indian
Rupees incentive scheme, is laying the groundwork for
domestic chip fabrication, reducing import dependence, and
integrating India into global semiconductor supply chains.*
Artificial Intelligence (Al) is another key focus area. The
India AI Mission fosters indigenous Al solutions for health-
care, agriculture, education, and smart cities, with a 10,000
crore Indian Rupees investment. This mission will focus on
enabling compute infrastructure as well as driving the devel-
opment of large language models promoting inclusivity and
linguistic diversity.?!

In the biopharma sector, the National Biopharma Mis-
sion, led by the Department of Biotechnology (DBT) and
implemented by the Biotechnology Industry Research
Assistance Council (BIRAC), supports a wide range of pro-
jects involving numerous organisations and micro, small,
and medium enterprises (MSMEs). The mission aims to
strengthen India’s capabilities in areas such as vaccines,
biosimilars, medical devices, and diagnostics through strong
industry-academia collaboration, with the goal of establish-
ing the country as a global hub for affordable and innovative
biopharmaceutical products.?

Sustainability remains at the core of India’s mission-
driven approach. The National Green Hydrogen Mission
(with a budget of 19,744 crore Indian rupees) promotes clean
energy transition, advancing green hydrogen production
infrastructure to curb carbon emissions.?® Further supporting

17" Department of Science & Technology - Quantum Mission, https:/

dst.gov.in/national-quantum-mission-ngm.

18 Department of Science and Technology - National Mission on

Cyber-Physical Systems, https://dst.gov.in/national-mission-interdisci
plinary-cyber-physical-systems-nm-icps.

19 Department of Science and Technology - National Supercomput-
ing Mission, https://dst.gov.in/national-super-computing-mission.

20 Ministry of Electronics & Information Technology - India Semi-

conductor Mission, https://www.ism.gov.in/.

2l Ministry of Electronics & Information Technology - AI Mission,

https://www.meity.gov.in/emerging-technologies-division.

22 BIRAC - National Biopharma Mission, https://www.birac.nic.in/
nbm/.

23 Ministry of New and Renewable Energy - Green Hydrogen Mis-
sion, https://mnre.gov.in/en/national-green-hydrogen-mission/.

India’s renewable energy goals, the National Solar Mission
has achieved 102.57 GW of solar capacity as of February
2025, surpassing its 100 GW target for 2022, with a new
goal of 500 GW non-fossil fuel capacity by 2030,%* while the
Battery Energy Storage Systems (BESS) initiative ensures
seamless integration of renewables into the energy grid.?

The National Electric Mobility Mission Plan further
enhances national fuel security by promoting electric and
hybrid vehicles. Its FAME (Faster Adoption and Manufac-
turing of Hybrid and Electric Vehicles) scheme, launched in
2013, incentivizes Electric Vehicle (EV) adoption and charg-
ing infrastructure development, with Phase II (with a budget
of 10,000 crore Indian rupees) focusing on demand creation,
technology development, and pilot projects.?® At the same
time, Blue Economy initiatives like the Deep Ocean Mission
(with a budget of 4077 crore Indian Rupees) explore marine
resources for economic growth.?’

India has also demonstrated its global leadership in health
diplomacy through initiatives like Vaccine Maitri, which
supplied COVID-19 vaccines to over 100 countries.”® The
National Policy on Pharma-MedTech Innovation?® and the
Bio E3 Policy* further strengthen India’s biopharmaceuti-
cal ecosystem, encouraging bio-manufacturing and preci-
sion biotherapeutics. Additionally, healthcare innovation
initiatives such as Med-Tech Mitra focus on the indigenous
development of affordable, high-quality medical devices and
diagnostics.>!

Addressing climate resilience, Mission Mausam (with
a budget of 2000 crore Indian rupees over two years)
aims to make the nation ‘Weather Ready’ and ‘Climate
Smart’.>? The National Action Plan for Climate Change
(NAPCC) continues to drive green technology adoption

24 Ministry of New and Renewable Energy - National Solar Mission,
https://mnre.gov.in/en/.

2> Ministry of Power - Battery Energy Storage, https:/mnre.gov.in/
en/energy-storage-systemsess-overview/.

26 Ministry of Heavy Industries - Electric Mobility, https://heavy

industries.gov.in/.

27 Ministry of Earth Sciences - Deep Ocean Mission, https://moes.
gov.in/schemes/dom.

28 Ministry of External Affairs - Vaccine Maitri, https://www.mea.

gov.in/vaccine-maitri.htm.

2 Department of Pharmaceuticals - Pharma-MedTech Innovation

Policy, https://pharma-dept.gov.in/prip/.
39 Department of Biotechnology - Bio-manufacturing, https:/dbtin

dia.gov.in/.
31" Biotechnology Industry Research Assistance Council (BIRAC),
https://www.birac.nic.in/.

32 Ministry of Earth Sciences - Mission Mausam, https:/moes.gov.

in/mission-mausam.
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Scheme 2 Vigyan Dhara scheme and its elements

and policy-driven climate initiatives, ensuring a structured
approach to sustainability.>

India’s space exploration efforts have also achieved
remarkable breakthroughs, exemplified by successful mis-
sions such as Aditya-L1 which is India’s first dedicated solar
observatory, and Chandrayaan-3, which accomplished a his-
toric landing near the Moon’s South Pole. The upcoming
Gaganyaan mission, India’s first crewed spaceflight, further
underscores the nation’s growing capabilities in advanced
space technologies. Additionally, the Indian Space Policy
2023 encourages private sector participation, boosting satel-
lite launches and deep-space exploration.>*

Vigyan Dhara: unifying science
and technology initiatives

Beyond spearheading national missions like the National
Quantum Mission, NM-ICPS, and the National Supercom-
puting Mission, the Department of Science and Technology
(DST) has taken a significant step toward efficient resource
utilization and streamlined funding by consolidating mul-
tiple Science and Technology (S&T) programs under the

Vigyan Dhara scheme’®; see Scheme 2. This initiative

33 Ministry of Environment, Forest and Climate Change — NAPCC,
https://moef.gov.in/national-action-plan-on-climate-change.

3 Department of Space - Indian Space Policy 2023, https:/www.
nrsc.gov.in/sites/default/files/pdf/ebooks/UIM-2024/1_UIM_2024.
pdf.

35 ISTI portal - Vigyan Dhara Scheme, https://www.indiascienceand
technology.gov.in/listingpage/vigyan-dhara-catalyst-india%E2%80%
99s-scientific-progress.
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strengthens institutional capacity, research funding, and
technological development while addressing societal chal-
lenges through indigenous solutions.

At its core, Vigyan Dhara focuses on three key com-
ponents. The Institutional and Human Resource Capacity
Building pillar supports scientific infrastructure at multi-
ple levels—departmental (Fund for Improvement of S&T
Infrastructure in Universities and Higher Educational
Institutions—FIST), university (Promotion of University
Research and Scientific Excellence—PURSE), regional
(Sophisticated Analytical Instrument Facilities SAIF), and
national (Sophisticated Analytical & Technical Help Insti-
tutes-SATHI)—while also providing training (Synergistic
Training program Utilizing the Scientific and Technologi-
cal Infrastructure—STUTI) and equipment maintenance
(Support for Up-gradation Preventive Repair & Mainte-
nance of Equipment—SUPREME) to fortify India’s S&T
ecosystem.*® Programs like Innovation in Science Pursuit
for Inspired Research (INSPIRE)?’ support young scientists,
while Women in Science and Engineering—Knowledge
Involvement in Research Advancement through Nurturing
(WISE-KIRAN) specifically promotes women researchers,

3 Department of Science and Technology - Institutional Capac-

ity Building, https://dst.gov.in/institutional-capacity-building-progr
ammes.

37 Department of Science and Technology - INSPIRE Program,

https://dst.gov.in/inspire-scheme-innovation-science-pursuit-inspired-
research.
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advancing gender parity in Science, Technology, Engineer-
ing, and Mathematics (STEM) fields.®

Additionally, the Innovation, Technology Development,
and Deployment component strengthens India’s startup eco-
system by supporting incubation, seed funding, and com-
mercialization, ensuring that research translates into market-
ready solutions.* The Research & Development component
of Vigyan Dhara promotes basic and translational research
in key areas such as sustainable energy, water, and other
critical sectors, while also strengthening India’s global
S&T engagement by advancing bilateral, multilateral, and
regional cooperation through science diplomacy and mega-
science projects, thereby reinforcing India’s role in interna-
tional scientific collaboration.*’

Support for startups, entrepreneurs
and industry

India’s entrepreneurial activities have witnessed unprec-
edented growth in recent years,*! driven by proactive gov-
ernment support.*? Initiatives like the AGNIi (Accelerating
Growth of New India's Innovations) mission are playing a
catalytic role by connecting innovators across sectors to mar-
kets, thereby enabling the commercialization and scaling of
transformative ideas.*

To sustain this momentum, various ministries have
launched targeted funding, incubation, and capacity-building
programs, laying the foundation for a vibrant, inclusive, and
future-ready startup ecosystem. The Department for Promo-
tion of Industry and Internal Trade (DPIIT) has introduced
several key financial instruments—including the Startup
India Seed Fund Scheme,** Fund of Funds for Startups,45
and Credit Guarantee Scheme—designed to de-risk early-
stage investments and ensure sustained support for start-
ups, particularly in high-tech and manufacturing sectors.

3% Department of Science and Technology - Women in Science,

https://dst.gov.in/scientific-programmes/wise-kiran.

3 Department of Science and Technology - Technology Develop-

ment, https://dst.gov.in/technology-development-and-transfer.

40" Department of Science and Technology - Research and Develop-
ment, https://dst.gov.in/research-development-programmes.

4 Startup India - Government of India, https://www.startupindia.

gov.in/.

42 DPIT - Department for Promotion of Industry and Internal Trade,
https://dpiit.gov.in/.

4 AGNIi Mission - Government of India, https://www.psa.gov.in/
agnii-who-we-are.

“ DPIIT - Startup India Seed Fund, https://seedfund.startupindia.
gov.in/home.

45 Fund of Funds for Startups - DPIIT, https:/pib.gov.in/PressRelea
selframePage.aspx ?PRID=1895964.

Complementing these efforts are regulatory reforms such
as self-certification under labour and environmental laws,
3-year income tax exemption for eligible startups, fast-track
exit mechanisms allowing winding up within 90 days, and
the abolition of angel tax-significantly enhancing the ease
of doing business for startups in India.

Fostering innovation from an early age, the Atal Innova-
tion Mission (AIM) under NITI Aayog nurtures creative and
problem-solving skills in students through Atal Tinkering
Labs—incubators of ideas at the school level that cultivate
an innovation mindset from the ground up.*

As startups move beyond ideation to development, the
DST plays a pivotal role in supporting technology-based
entrepreneurship through the National Initiative for Devel-
oping and Harnessing Innovations (NIDHI). This initiative
provides a comprehensive platform spanning the entire
startup lifecycle, including support for prototyping (NIDHI-
PRAYADS), early-stage fellowships (Entrepreneurs-in-Resi-
dence), growth funding (Seed Support Program), and robust
incubation infrastructure via Technology Business Incuba-
tors (TBIs), Inclusive TBIs (iTBIs), and Centres of Excel-
lence (CoEs).*’ These programs not only offer mentorship
and access to R&D facilities but have also demonstrated
strong impact—Ileveraging five times more private invest-
ment relative to government seed funding.

In the biotechnology sector, the Department of Bio-
technology, through BIRAC empowers entrepreneurs via
schemes such as the Biotechnology Ignition Grant (BIG)
and BioNEST incubators embedded within academic and
research institutions.*® The sector is being further strength-
ened through the BioE3 (Biotechnology for Economy,
Environment and Employment) policy, which focuses on
establishing biomanufacturing hubs, Bio-Al clusters, and
biofoundries, aimed at fast-tracking commercialization and
translating lab-scale innovations into market-ready solutions.

Parallelly, innovation in the defence sector has been
amplified through the iDEX (Innovations for Defence Excel-
lence) initiative by the Ministry of Defence, which provides
startups and MSMEs the opportunity to co-develop cutting-
edge defence technologies with assured procurement pipe-
lines, bridging gaps between civil innovation and military
needs.*

The digital innovation landscape is being powered by
the Ministry of Electronics and Information Technology
(MeitY), which runs multiple flagship programs such as

46 Atal Innovation Mission - NITI Aayog, https://aim.gov.in/.

47 NIDHI Program - Department of Science and Technology, https://
www.indiascienceandtechnology.gov.in/listingpage/startup-grants-
nidhi-programme.

48 BIRAC - Department of Biotechnology, https://www.birac.nic.in/.
4 iDEX - Ministry of Defence, https://idex.gov.in/.
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TIDE 2.0, MeitY Startup Hub, SAMRIDH, and GENESIS.
These initiatives support deep-tech startups in areas like Al,
IoT, blockchain, and robotics, while simultaneously nurtur-
ing domain-specific Centres of Excellence, Entrepreneur
Parks, and intellectual property (IP) creation by facilitating
patenting filing and technology protection.®

The Department of Space (DoS), via IN-SPACe, nurture
space startups, innovating in areas like satellite manufactur-
ing, launch vehicle propulsion systems and Al-driven data
analytics for space applications, positioning India as a rap-
idly emerging global hub for commercial space innovation.

As India positions itself at the frontier of deep technolo-
gies, the National Quantum Mission (NQM) and Cyber
Physical Systems (ICPS) Mission, both led by DST, are
establishing specialized Thematic Hubs and Technology
Innovation Hubs (TIHs) respectively to support startups
and researchers working in emerging fields such as quantum
sensing, metrology, cyber-physical systems, and materials
science, anchoring the country’s ambitions in future-tech
domains.

The cumulative impact of these efforts has transformed
India into the third-largest startup ecosystem in the world,
boasting over 170 lakh (10 lakh =1 million) DPIIT-recog-
nized startups and more than 110 unicorns collectively val-
ued at US$350 billion. This innovation surge is reflected in
India’s impressive rise in the Global Innovation Index, from
81stin 2014 to 39th in 2024, demonstrating a systemic shift
towards an innovation-driven economy.

Supporting these advances are key performance indica-
tors: patent filings have more than doubled, from 42,951
in 2014 to over 90,300 in 2023, while India now ranks
third globally in scientific publications. Moreover, startup

30 MeitY - Ministry of Electronics and Information Technology,

https://www.meity.gov.in/.
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investments have grown 15-fold since 2016, underscoring
India’s growing appeal as a global innovation and entrepre-
neurship hub:®! see Scheme 3.

Union government budget 2025-2026:
for powering the next era of innovation

The Union Budget for the fiscal year 2025-2026 reinforces
India’s commitment to innovation through landmark initia-
tives that strengthen research, technology development, and
sustainability; see Scheme 4. Recognizing the need for sus-
tained research investment, the government has introduced
a | lakh crore (1 trillion) Indian Rupees RDI Fund to boost
private sector R&D in deep-tech and sunrise sectors, posi-
tioning India as a global leader in product innovation.>?

To promote high-quality PhD research, the Prime Minis-
ter’s Research Fellowship (PMRF), launched in 2018 with a
1,650 crore Indian Rupees budget, has supported over 3600
scholars, leading to significant research output, patents, and
global collaborations. Expanding on this success, PMRF 2.0
(2024-2029) aims to increase fellowships to 10,000 include
more institutions beyond the Indian Institute of Technol-
ogy/Indian Institute of Science (IIT/IISc), and strengthen
industry-academia partnerships, focusing on interdiscipli-
nary research and translational innovation.>?

Strengthening geospatial infrastructure, the National
Geospatial Mission (NGM), announced in the Budget of
2025-2026, modernizes India’s geospatial ecosystem. The
mission builds on the National Geospatial Policy (NGP)
2022 to enhance geospatial data access and high-accuracy

3 Global Innovation Index - WIPO, https:/www.wipo.int/en/web/

global-innovation-index.

32 Union Budget 2025-26 - Ministry of Finance, https://www.india.
gov.in/spotlight/union-budget-2025-2026#.

33 PMREF - Ministry of Education, https://www.pmrf.in/.
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mapping and aims to transform land records management,
urban planning, and disaster response, leveraging advanced
geospatial technologies®; see Scheme 4.

Summary and outlook

India holds several distinctive advantages that strategically
position it as a rising global leader in science and technology.
With one of the world’s largest and youngest demographics,
coupled with a well-established STEM education system, the
nation benefits from a substantial and increasingly skilled tal-
ent pool. India’s premier academic institutions consistently
produce high-calibre scientists, engineers, and technolo-
gists, who contribute significantly to cutting-edge research
and innovation across diverse fields. Furthermore, India’s
R&D ecosystem offers a notable cost advantage, enabling
the generation of high-quality scientific and technological
advancements with greater resource efficiency compared to
many developed nations. The country has demonstrated sig-
nificant prowess in frugal innovation, developing affordable
and impactful solutions in critical sectors like healthcare,
space exploration, and renewable energy, while also driving
reverse innovation, where Indian technological advancements
find relevant and valuable applications on a global scale.

Robust policy support and government initiatives further
strengthen India’s position. Flagship initiatives such as Make
in India, Digital India, and Atmanirbhar Bharat have laid
the foundation for technological self-reliance, while tar-
geted national missions like the National Quantum Mission
and Semiconductor Mission have accelerated technological
advancements in strategic technologies. The 1 trillion RDI
Fund introduced in the 2025-2026 Union Budget is expected
to further strengthen research capabilities and accelerate
innovation.

The National Education Policy (NEP) 2020 emphasizes
interdisciplinary research, skill development, and industry-
academia collaboration, fostering a dynamic education and
innovation ecosystem.

India is actively strengthening industry-academia part-
nerships to accelerate innovation and translate research into
real-world solutions.

Government agencies such as the Defence Research
and Development Organisation (DRDO) and the Indian
Space Research Organisation (ISRO), in collaboration with
industries have played a crucial role in driving innovation
through joint research and technology transfer. India’s thriv-
ing startup ecosystem, ranked third globally in terms of total

3 Survey of India - Department of Science and Technology, https:/
dst.gov.in/survey-of-india-zone.

startups, is increasingly fostering deep-tech enterprises in
artificial intelligence, biotechnology, and clean energy.

Government policies increasingly prioritize translational
research and lab-to-market initiatives to streamline the
commercialization of scientific and technological outputs
for both domestic economic benefit and enhanced global
competitiveness. The country has established itself as a
rising leader in space technology, a global powerhouse in
pharmaceuticals, and a pioneer in digital innovation. ISRO’s
Chandrayaan and Aditya missions highlight the country’s
advancing space capabilities, while its pharmaceutical and
biotech sectors make it the world’s largest vaccine producer,
playing a critical role in global healthcare.

Additionally, India’s digital public infrastructure, exem-
plified by the success of Unified Payments Interface (UPI),
Unique Identification Authority of India (Aadhaar), COVID
Vaccine Intelligence Network (CoWIN), and Digi Yatra (a
seamless, facial recognition-based air travel system), show-
cases its ability to develop and deploy scalable, inclusive,
and efficient technology solutions.

Strategically, India is leveraging its geopolitical position-
ing to strengthen global collaborations, forming science and
technology partnerships with major global economies while
actively contributing to initiatives within the Global South.
Its participation in international alliances, such as QUAD,
G20, BRICS, and the International Solar Alliance, reinforces
India’s role in advancing global technological progress.

Moreover, India’s commitment to sustainability and green
technology is a key driver of its scientific advancements.
The country is a global leader in renewable energy, aiming
to achieve 500 GW of renewable capacity by 2030, while
also making significant investments in electric mobility and
hydrogen technology as part of its transition to clean energy.
Additionally, innovations in climate technology, including
carbon capture, sustainable agriculture, and waste-to-energy
solutions, underscore India’s proactive approach to environ-
mental sustainability.

India’s recent ascent in science and technology, exempli-
fied in this article, is thus evidently an outcome of strategic
policies, targeted investments, robust research frameworks,
and a commitment to innovation. By integrating these efforts
under Vigyan Dhara, ANRF (Anusandhan National Research
Foundation), and different mission-mode programs, the
country is steadily strengthening its global standing in
science and technology. Building on this momentum, the
2025-2026 Union Government Budget further accelerates
India’s innovation trajectory through landmark investments
in deep-tech research, geospatial infrastructure, and high-
value doctoral research fellowships, fostering a future-ready
knowledge ecosystem. With a powerful combination of tal-
ent, cost-effective innovation, strong government support,
and leadership in emerging technologies, India is steadily
advancing toward technological self-reliance product nation
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achieving strategic autonomy. By continuously fostering
research, innovation, and collaboration across sectors, the
country is well on its track to realizing its vision of Vik-
sit Bharat 2047—a future defined by scientific excellence,
innovation-driven economic growth, and global technologi-
cal leadership.>
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