EMPOWERING INDIA’S SPACE
STARTUPS

HOWISRO CAN CATALYZE PRIVATE
SECTOR GROWTH

Rakesh Sood







This paper explores the potential for the Indian Space Research Organisation (ISRO) to support India’s
growing space startup ecosystem in the emerging "Second Space Age." As private sector involvement in
space rapidly expands, India’s space startups require greater access to infrastructure, financial support,
and regulatory facilitation to compete globally. The paper examines recent initiatives, such as the
formation of IN-SPACe and NSIL, and the implications of India’s 2023 Space Policy, outlining ways
ISRO can further catalyze innovation. By shifting focus from manufacturing to research and
development, ISRO can empower startups, helping India achieve its ambitious space economy goals by
2040.
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FOREWORD

The Indian space economy is entering a new era, driven by a significant increase in private industry
participation in space activities. Over a hundred space startups offering services ranging from rocket
launches to geospatial analytics have emerged in the last five years. In response to these changes, the
Union government has boldly reformed the country’s regulatory landscape. This aims to foster a vibrant
space ecosystem that leverages the core competencies of the private and public sectors, respectively.

Two key initiatives have been instrumental in shaping the transformation of India’s space sector. First,
the establishment of the Indian National Space Promotion and Authorization Centre (IN-SPACe) in 2020.
This entity serves as a single-window agency, regulating all space activities in India and, most
importantly, creating a level playing field for the space industry. Second, the Indian Space Policy - 2023
(ISP-23), released in April 2023, and the subsequent Implementation Guidelines published in May 2024,
are documents that not only clarify the role of the relevant government agencies but also lay down a
predictable policy framework for the private sector, empowering them to thrive in this new era of the
Indian space sector.

This policy paper by the Council for Strategic and Defense Research (CSDR) on optimizing the
utilization of the space spectrum is part of a series of five policy papers that aim to create a legal
knowledge base on India’s space policy, existing space laws, and laws and regulatory guidelines that
intersect with private sector space activities.

The Telecommunications Act of 2023 permits the assignment of satellite spectrum through the
administrative process, marking an essential step in bringing India’s regulation of the space sector in
line with globally recognized norms. This paper’s recommendations for assigning satellite spectrum go
one step further by proposing critical measures that the government must take to ensure that satellite
spectrum assignment takes place fairly and transparently.

Ananth Technologies is pleased to support CSDR in making these policy-oriented research papers
available to the public. | hope these research papers will stimulate a robust discussion among all
stakeholders in the Indian space ecosystem, including government policymakers, IN-SPACe, the private
space industry, policy experts, and civil society members.

Dr. Subba Rao Pavuluri
President, Satcom Industry Association (SIA-India) and CMD, Ananth Technologies



The decade of the 2020s marks the beginning of the Second Space Age, which has two defining
characteristics: the rapid growth of the private sector in the space economy and the increasing
democratization of space technology applications among low—and middle-income states.

The Second Space Age
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ISRO’s Space Journey

India’s modest entry into the First Space Age in the 1960s with the setting up of INCOSPAR (Indian
National Committee on Space Research) paved the way for ISRO (Indian Space Research
Organisation) and the Department of Space in 1972.[8] Three distinct scientific elements that could
contribute to India’s socio-economic development guided India’s civilian space program -
satellites for communication and remote sensing, space transportation systems, and application
programs. The gradual development of domestic capabilities and its demonstrated success in all
three areas has served the country well, and today, India is well-placed to emerge as a major
player in the Second Space Age. The challenge for the government is to create a supportive
regulatory ecosystem that can nurture the growth of new space startups and tap into growing
private sector capabilities.

Over the last decade, the annual budget of the Department of Space budget has varied between
.05 to .06 of the GDP; in absolute terms, it has hovered between Rs 11000 and 14000 crores



($1.5to $ 1.9 billion).[9] To reach the target of 9 percent of the global space economy, ISRO must
undergo an identity transformation. Some policy steps in this direction have been taken but must
be backed up with appropriate regulations and legislation. The pace of change is rapid, and if new
space has to become a growth driver just as IT was in the 1990s, government needs to be agile and
responsive. Since 2014, when there was one new space startup, there are now over 190, with over
a hundred set up during 2023-24.[10] As per 2022 data, these startups have raised over $250
million.[11] In addition, there is a network of nearly 1500 MSMEs who are well-placed with the
requisite technical skills to contribute to new space.

Notable Isro Missions in the Last 5 Years
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In 2021, Prime Minister Modi announced the government’s intention of bringing in the private
sector to meet the growing demand for space services. Two new organisations, IN-SPACe (Indian
National Space Promotion and Authorisation Centre) and NSIL (New Space India Ltd), were set up.
IN-SPACe “shall function as an autonomous government organization, mandated to promote,
handhold, guide, and authorize space activities in the country” by the government and non-
government entities.[12] It is expected to create a level playing field as ISRO, the sole player in this
field with a manpower of 15000, today owns and manages in-house facilities for fabrication,
assembly, testing, integration, tracking and telemetry, and launch. NSIL, a public sector
undertaking, has been made the commercial arm of ISRO to serve the needs of government and
non-government users and commercialize ISRO’s space platforms and technologies.

This was followed up with the India Space Policy in 2023 (ISP-23). In para 3, the document
mentions IN-SPACe’s responsibilities, inter-alia, “encouraging and promoting greater private
sector participation in the entire value chain of the Space Economy,” highlighting “support to
space sector startups” as an area of focus. Para 5 emphasizes the need for a level playing field “for
the utilization of all facilities created using public expenditure” and the need for formulating
appropriate procedures for prioritization between government and non-government entities.[13]

However, the Norms, Guidelines, and Procedures for Implementation of Indian Space Policy 2023
(NGP) concerning the authorization of space activities released in May 2024 does not spell out a
transparent set of rules, priorities, or financial costs for private companies to access facilities, as
mentioned in ISP-23.[14] The NGP touches upon the framework required for establishing and
operating a private launch facility. Still, it will take time before private players can set up such
facilities. The Indian case differs from the U.S., where new space companies like Space-X and Blue
Origin have deep pockets, and startups have multiple options.



The space economy value chain covers upstream, downstream, and auxiliary activities. Upstream
activities traditionally involve satellite design and fabrication, launch services, space
transportation, and associated infrastructure. Downstream activities encompass using satellite-
generated data for a broad and expanding range of applications covering communications (TV,
broadband, and mobile telephony), earth observation and multi-spectral imagery analytics
(terrestrial and maritime GIS for resource mapping, climate, meteorology and disaster monitoring,
and urban management) and PNT (position, navigation, and timing). The auxiliary segment consists
of services and technologies that support space operations and enable customized solutions for
expanding user demands (insurance, education, health, etc.).

FUTURE MISSIONS

> X-RAY POLARIMETER
SATELLITE (XPOSAT)

India’s first dedicated polarimetry
mission to study various dynamics of
bright astronomical X-ray sources in
extreme conditions

GAGANYAAN MISSIONS <
Comprising three missions, Isro will
launch the country’s first human space-
flight on Gaganyaan-3 after testing the
first two unmanned launches
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SHUKRAYAAN

An orbiter will be sent to Venus as part
of the interplanetary mission

> NASA-ISRO SAR (NISAR)

A Low Earth Orbit (LEO) observatory
being jointly developed by Nasa and

Isro to provide spatially and tempo-
rally consistent data by mapping the
Earthin 12 days KULASEKHARAPATNAM <
SPACEPORT
Isro’s second spaceport is being
developed at Kulasekharapatnam
in Tamil Nadu’s Thoothukudi
district for smaller launches

J> SPADEX

A space docking experiment

involving two spacecraft to develop
technologies related to orbital
rendezvous, formation flying for appli-
cations in human spaceflight, in-space
satellite servicing and other operations SAMUDRAYAAN <
Other than forays into outer space, Isro’s
Vikram Sarabhai Space Centre (VSSC) is
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> MANGALYAAN-2

A follow-up interplanetary
mission to Mangalyaan-1to study
the early Martian crust

also developing a titanium alloy submersible
for a 6,000-metre-deep undersea crewed
mission in association with the National
Institute of Ocean Technology (NIOT)
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Traditionally, ISRO has worked with a few public sector undertakings like Hindustan Aeronautics
Limited (HAL), Mishra Dhatu Nigam (MIDHANI), and Bharat Electronics Limited (BEL) and with large
industrial conglomerates like Godrej, Larsen & Toubro (L & T), and Walchandnagar Industries.
Access, security clearances, and financial and legal requirements have been managed ad hoc.
These entities often had dealings with the Ministry of Defence and the Services and were more
adept at dealing with bureaucratic processes. The industry conglomerates have multiple revenue
streams, and the ISRO-related work constitutes a small part of their balance sheet.

What Startups Need

The situation differs for startups as they depend on a single sector and need deep pockets. For
new space startups, access to AIT (Assembly, Integration, Testing) facilities and infrastructure is
essential. Today, in addition to ISRO facilities, there is only one in the private sector (Ananth
Technologies) for large satellites.Innovation and product development is an iterative process in a
complex domain like space technology, particularly in the upstream segment where timely access
to such facilities can make a difference between success and failure for the startup. Using AIT
facilities abroad could be financially unviable for resource-strapped startups. Further, access
should be based on open and transparent procedures.

Security agencies in the Ministry of Home Affairs (MHA) and the Ministry of Defence (MoD) have
now become significant users of space imagery for surveillance requirements and secure
dedicated communications. Currently, Indian agencies find the coverage provided by ISRO
inadequate and infrequent because of the limitations of satellite resources. ISRO has 53



operational satellites, of which 42 are for communication and earth observation, eight are
dedicated to navigation (NavIC), and three have dedicated scientific payloads.[15] Given current
resources, ISRO undertakes an average of four to five launches annually. In 2019, the Ministry of
Defence established a Defence Space Agency (DSA) with a dedicated Defence Space Research
Agency to provide R & D support. DSA has a dedicated satellite control centre and an image
processing and analysis unit.[16] In time, DSA is expected to evolve into a Defence Space
Command. In addition, state governments too are emerging as significant consumers of GIS data.
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The new space startups in the upstream sector are less than 30, but these are critical in developing
innovative solutions for technical challenges. They are designing and building components and
sub-systems for launch vehicles that need static test facilities, casting facilities for novel solid
propellants, integration facilities, fuel composition testing, launch pad, and interface with
telemetry. Satellite design, development, and fabrication need AIT, but before that, vibration
testing, thermo-vacuum testing, software testing, ground-based testing, and trajectory analytics
are necessary to validate the design. Satellite operations require telemetry and verified ground
stations that ensure cyber integrity. A separate Joint Programme Implementation Plan has to be
concluded by the startup with IN-SPACe for each facility, creating avoidable delays and
duplication.

The second challenge these startups face is assured demand from government agencies. This
creates a chicken and egg situation. Government agencies have complex tendering processes and
prefer to deal with entities with an established track record. Entering into long-term agreements
with startups runs contrary to their procurement procedures. Startups need more hand-holding as
they move from design and proof of concept to value propositions and a prototype. Ministry of
Defence has therefore set up iDEX and, in 2022, launched a Mission Def Space spelling out 75
challenges based on its user requirements.[17] Other government departments, especially ISRO,
need to learn from the iDEX experience how to deal with new space startups.



The Way Ahead

Para 6.8 of the ISP-23 directs that ISRO “transition out from the existing practice of being present
in the manufacturing of operational pace systems. Hereafter, mature systems shall be transferred
to industries for commercial exploitation,” leaving ISRO to focus on R & D in advanced technology.
[18] L & T has had experience in building to specs for ISRO, has formed a consortium with
Hindustan Aeronautics Ltd, and successfully concluded an Rs 860 crores deal with NSIL for
building four PSLVs (Polar Satellite Launch Vehicles) with a complete transfer of technology from
ISRO that has flown over 50 successful PSLV missions.[19] This is a successful example but only
demonstrates that ISRO finds it easier to deal with large conglomerates. So far, startups have
found it challenging to get ISRO contracts that can provide them the financial stability to engage in
technology development.

IN-SPACe is mandated to promote, hand-hold, guide, authorize, and regulate space activities while
creating a level playing field between government and non-government entities. However, non-
government entities come in different shapes and sizes. The needs of startups are very different
from those of established conglomerates like Tatas, L & T, and Godrej. To fulfil its ambitious
mandate, IN-SPACe must be empowered by suitable legislation to be truly autonomous.
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