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Strengthening India’s Space Supply Chain Ecosystem

Introduction

India’s space ecosystem is on the cusp of a
transformative journey. With a vision to become a
dominant space power, contributing $44 billion to the
global space market by 2033, this ambition positions
India as a pivotal player in the global space race,
standing alongside economies like the US, China
and the European Union.

The Indian Space Policy 2023 and the Decadal Vision
emphasize the importance of collaboration among
government entities, private players, start-ups and
academia to create a robust and sustainable supply
chain ecosystem. This briefing paper highlights the key
stakeholders, challenges, opportunities and actionable
solutions required to build a globally competitive space
supply chain for India.
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Overview of India’s
Space Ecosystem

The Indian space ecosystem is multifaceted,
consisting of various segments that contribute
to its overall functionality. Understanding this
ecosystem is crucial for identifying areas for
improvement and innovation.

Space supply chains encompass the networks and
systems required to design, manufacture, launch, and
operate space-related technologies and infrastructure.
These supply chains integrate diverse components,
materials and test equipment that are integral to

the satellites, launch vehicles, ground stations and
software systems sourced from a combination of
public and private sector entities globally.

Challenges in space supply chains include

Strengthening these supply chains requires building
global partnerships, enhancing local capabilities,
investing in research and development, and
promoting policies that support innovation and
collaboration across the space ecosystem.

The World Economic Forum, in collaboration with the
Indian National Space Promotion and Authorization
Center (IN-SPACe), hosted the first National Space
Dialogue, themed Strengthening Space Supply
Chains through Global Partnerships, on 7 January
2025. This quarterly series will address key issues
such as manufacturing, international collaboration
and venture capital investment, providing a platform
for thought leaders, policy-makers, industry experts
and academia to exchange insights and tackle
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Satellite manufacturing

Designing and producing satellites for
various applications, including
communication, Earth observation,
Navigation and scientific research.

India’s GSAT & RISAT series enable
communication, agriculture and disaster
management.

Private players like Pixxel lead in
hyperspectral imaging for advanced
Earth observation.

Global benchmarks from such
companies as Airbus and Boeing
showcase scalability and innovation.

dependency on imports, lack of standardization,
limited domestic manufacturing capacity, non-
availability of skilled manpower and the need

for advanced digital tools to improve efficiency.

Components of the space supply chain

Launch vehicles

Launch vehicles are vital for placing
satellites into their designated orbits.

— PSLY, often called the "workhorse" of
the Indian Space Research Organisation
(ISRO), has achieved over 50 successful
launches, including landmark missions
such as Chandrayaan and Mangalyaan.

GSLV Mark lll, rebranded as the LVMS3,
has demonstrated its capacity to launch
heavier payloads, making India a
competitive player in the global market
for satellite launches.

Private players like Skyroot Aerospace
and Agnikul Cosmos are pioneering
advancements in small launch vehicle
technology, focusing on rapid
deployment and customizable
payload solutions.

sectoral and societal challenges.

This briefing paper is based on insights and
discussions from the dialogue.

Ground stations

These systems include infrastructure

for satellite control, data acquisition, and
processing, forming the backbone of
space operations.

Indian Deep Space Network
(IDSN) supports Chandrayaan
and Mangalyaan.

TTC stations (MCF, Bengaluru) manage
GEO and LEO satellite control.

Ground station-as-a-service policy
boosts private sector participation.
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FIGURE 2 | Key stakeholders and their roles

Government bodies

Indian Space Research Indian National Space Promotion and NewSpace India Limited (NSIL)
Organisation (ISRO) Authorization Center (IN-SPACe) -
— Commercializes space
~ R&D and tech development - Regulates and authorizes all technologies and platforms created
— Infrastructure development space activities. through public expenditure.
— Scientific mission - Acts as a single window agency. — Manufactures, leases, or
— Human space flight — Enables and promotes industry. procures space components,
— Share tech products, processes - Works with academia to widen the technologies, platforms and other
and best practices with NGEs s%ace ecosyjtem a:nienables assets from industry.
i industry-academia linkages.
and/or government companies v ) y - Services the space-based needs
— Creates common-use infrastructure. of all users
— Facilitates access to ISRO facilities '
and technologies, and enables the
transfer of technology.
— Promotes international outreach.
Private sector
Space players Non-space players
— Innovates in satellite manufacturing, small launch vehicles — Non-space industries like telecommunications,
and space-grade components while collaborating with logistics and IT to leverage space-based applications
ISRO and government entities. and data services.
— Builds and operates rockets, satellites and space — Investors, venture capital (VC) firms and private
assets, offering commercial services for domestic equity players to finance space start-ups and
and international markets. emerging ventures.
— Absorbs technology transfers (ToT) from ISRO, — Insurance companies in mitigating financial risks
accelerating the commercialization of matured and associated with satellite launches and space missions.

operational technologies.

Start-ups

— Specialize in specific domains such as EO analytics, hyperspectral imaging and space situational awareness (SSA).

— Develop cost-effective small satellite solutions for commercial, defense and scientific applications.
— Enhance accessibility to space data through Al-powered analytics and cloud-based platforms.

— Drive advancements in satellite propulsion, reusable launch vehicles and deep-space exploration tools.

Academia and research institutions

— Foster expertise in aerospace engineering, astrophysics and satellite technology through specialized programmes.

Partner with ISRO and private enterprises for research, technology transfer, and commercialization of innovations.

— Conduct research on the space economy, market aggregation and policy frameworks to drive industry growth.

Develop cutting-edge satellite payloads and support fundamental research in planetary exploration and materials engineering.

International partners

— Provide Indian space companies with advanced technologies and global market opportunities.

— Collaborate on satellite constellations, exploration missions, launch services and research programmes as exemplified by
the Indo-French Megha-Tropiques mission.

— Strengthen cooperation in space situational awareness (SSA), planetary defense and sustainable space policies.
— Facilitate partnerships with global space agencies (NASA, ESA, JAXA) to drive cross-border innovation.

— Create international opportunities for Indian space products and services through joint ventures and procurement programmes.
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Core Challenges
and Opportunities

Space supply chain challenges

Dependence on imports

India heavily relies on imported components like
semiconductors, carbon fiber and propulsion
systems, creating vulnerabilities to geopolitical
risks and disruptions. For example, during the
COVID-19 pandemic, the delay in importing critical
parts hindered the progress of satellite launches.
India’s Production Linked Incentive (PLI) schemes
in electronics and semiconductors are designed to
boost local manufacturing, attract global players
and reduce reliance on imports, showcasing the
country’s commitment to building a resilient and
self-reliant supply chain.

Long procurement lead times
The time required to procure critical components,

often exceeding 12-16 months, significantly delays
project timelines. In 2021, delays in importing high-

performance solar cells impacted the readiness of
a communications satellite in India. This incident
underscores the challenges faced by Indian

space technology start-ups due to global supply
chain disruptions, including increased lead times
for critical components like chips and sensors.

In addition, there is a long gestation period, as
manufacturing often starts only after the purchase
order is issued.

Standardization and quality assurance

The absence of an Indian Space Quality Standard
leads to inconsistencies and reduced trust in
domestically produced components. ISRO has
encountered challenges in marketing domestically
produced satellite components internationally,
primarily due to the absence of globally recognized
certifications. This lack of certification hampers

the competitiveness of Indian components in the
global market, as international customers often
require adherence to stringent quality and reliabilit
standards. Addressing this issue is crucial for India
to enhance its position in the global space industry.

Limited domestic demand

To sustain a vibrant manufacturing ecosystem, the
domestic market for satellite components needs
to expand. Currently, private sector capacity

in satellite manufacturing remains underutilized
due to limited governmental and commercial
demand. In contrast, the US space sector thrives
on a balanced mix of governmental contracts

and private-sector-driven projects like SpaceX’s
Starlink constellation. Expanding international
collaboration and access to global markets could
help bridge this gap by creating new opportunities
for private players.

Skill and infrastructure gaps

The lack of specialized training programmes and
inadequate infrastructure impedes India’s ability to
meet the demand for space-grade manufacturing.
For example, start-ups often need to send
prototypes abroad for testing due to the absence of
advanced facilities in India.

Lack of visibility and awareness

Limited awareness among stakeholders about the
ecosystem and available resources often results in
inefficiencies. For instance, start-ups frequently face
difficulties accessing specialized components due to a
lack of knowledge about suppliers or testing facilities.

Space supply chain opportunities

Indigenization

— Prioritize the localization of high-value
components such as semiconductors, space-
grade batteries, and advanced alloys. Recent
investments under India’s Semiconductor
Mission can serve as a model for this initiative.

— Develop domestic manufacturing clusters
for small and large satellites to meet growing
demands. For instance, the successful
production of the NavIC constellation highlights
India’s capability to manufacture navigation
satellites at scale.

Digital transformation

— Leverage digital technologies to enhance
regulatory compliance and supply chain resilience.
Real-time tracking systems, supported by a
centralized repository of compliance requirements,
can monitor adherence to regulatory standards
at both enterprise and ecosystem levels
across design, development, production, and
sourcing. Additionally, predictive analytics, Al
and automation can strengthen supply chains
by identifying potential disruptions — such as
geopolitical events or natural disasters —and
enabling proactive risk mitigation strategies.

Strengthening India’s Space Supply Chain Ecosystem 6
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— Collect and analyse structured and unstructured
data generated across the supply chain using
Al and machine learning tools. Use this data to
generate actionable insights that can improve
operations, decision-making and policy
formulation at the enterprise, government and
ecosystem levels. Al and machine learning
is being used in agriculture sector to analyse
data from various sources, including weather
patterns, soil health and crop yield reports.
This data-driven approach has helped improve
decision-making, optimize resource allocation
and enhance policy development for better
support of farmers.

— Develop a centralized digital platform, such as
an Indian Space Gateway, that maps resources,
streamlines communication, and consolidates
and showcases available technologies,

components and skill sets within the ecosystem.

Global partnerships

— Collaborate with space-faring nations to
co-develop satellite constellations, R&D
initiatives and advanced technologies. India’s
recent participation in the Artemis Accords
demonstrates its potential to integrate into global
exploration programmes. It is worth noting
the US-India human spaceflight cooperation.
Missions like Axiom Space’s Ax-4 mission
aim to strengthen India’s indigenous human
spaceflight capabilities, and such partnerships
can fuel operational capabilities and workforce
development for India’s Gaganyaan and
Bharatiya Antariksha Station programmes.

— Leverage partnerships with emerging space
nations to open avenues for collaboration in
satellite constellations, mission development
and technology exchange, building broader
industry synergies.

Standardization and certification

— Establish globally recognized quality
standards for components and processes.
These standards, modelled on the European
Cooperation for Space Standardization
(ECSS), would enhance India’s reputation
as a reliable supplier.

— Introduce vendor certification programmes
and testing facilities to ensure compliance
with international benchmarks, enabling
easier export of space-grade components.
A successful example is ISRO’s recent
certification of several private players for
supplying launch vehicle components.

Developing and implementing space standards

to enhance the space sector’s interoperability,
quality and global competitiveness. A significant
development is the collaboration between the
Bureau of Indian Standards (BIS), Indian Space
Research Organisation (ISRO), and Indian National
Space Promotion and Authorization Center (IN-
SPACe) to create a comprehensive “Catalogue of
Indian Standards for Space Industry.” This catalogue
serves as a foundational framework for standardizing
various aspects of space missions, including design,
manufacturing and testing processes.

Cross-sector collaboration

— Leverage expertise from industries such
as automotive, telecommunications and
advanced manufacturing. For example,
the automotive sector’s advancements in
lightweight materials and electronics could be
applied to satellite design and production.

— Establish innovation hubs where
interdisciplinary teams work on solving critical
challenges, drawing inspiration from models
like Silicon Valley’s cross-sector accelerators.

Policy and financial support

— Expand financial incentives, such as tax
breaks, subsidies and grants, to attract
private investment in space manufacturing
and R&D. Additionally, structured public-
private partnership (PPP) frameworks could be
developed to share risks and rewards. Initiatives
like the Production-Linked Incentive (PLI) and
Demand-Linked Incentive (DLI) schemes can be
leveraged to provide financial support and boost
manufacturing in the space sector.

— Simplify FDI norms further to encourage foreign
companies to set up manufacturing units and
R&D centres in India, contributing to technology
transfer and capacity building. India’s successful
experience in the telecom sector through relaxed
FDI norms can serve as a guiding framework.
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Role of government

The role of the government in strengthening India’s
space supply chain ecosystem is multifaceted and
crucial. India can learn from global benchmarks to
refine its policies and infrastructure. For instance,
NASA's collaboration with private companies under
its Commercial Crew Program demonstrates how
PPPs can drive innovation and efficiency.

Policy and regulation

— Implement the Indian Space Quality Standard
to ensure reliability and address counterfeit
components. Drawing from the European
Cooperation for Space Standardization (ECSS),
India can develop a framework that is both
globally recognized and tailored to local needs.

— Establish clear pathways for space start-ups
to access funding and international markets.
The US Small Business Innovation Research
(SBIR) programme serves as a useful model
for supporting innovative SMEs in the space
sector. (In India, IN-SPACe'’s Seed Fund Scheme
is a step in this direction, providing grants to
early-stage space start-ups to develop and

+ Key Actionable Iltems

commercialize innovative technologies. Scaling
up such initiatives with dedicated venture funding
and export facilitation can further strengthen
India’s private space ecosystem.)

Infrastructure development

— Build centralized testing and certification facilities
to reduce bottlenecks and enhance efficiency.
For example, Japan’s Space Development
Agency provides subsidized access to advanced
testing facilities for private players.

— Develop shared infrastructure, such as satellite
integration centres, to lower entry barriers for
new entrants in the market.

Talent development

— Establish a Space Skill Development Council
under NSDC to train the next generation of
space engineers. Partner with academia for
tailored space technology courses.

— Offer sabbaticals for government ISRO employees
to work and train the private sector. Tapping into
the pool of retired ISRO scientists and leveraging
their skill sets.

Strengthening India’s Space Supply Chain Ecosystem 8
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Role of industry

Innovation and R&D

— Invest in the development of small satellite
constellations, reusable launch vehicles and
space-grade components. Companies like
SpaceX have set benchmarks in innovation
through private sector-led R&D.

— Collaborate with ISRO for co-development
of satellite payloads and ground segment
technologies. Partnerships like that between
SpaceX and NASA can result in shared
expertise, faster product development and
cost-effective solutions.

— ldentify key components where domestic
alternatives are unavailable or insufficient and
reduce or eliminate tariffs on their import. Work
with government in rationalizing duties on such
specialized materials would make indigenous
production more competitive and encourage
investment.

Indigenization

— Focus on the domestic production of critical
components to reduce import dependence.
For example, India has successfully indigenized
its PSLV and GSLV rockets, which have
significantly reduced the country’s reliance on
foreign space technology.

— Establish manufacturing hubs and space clusters
for satellite and launch vehicle production. The
Bengaluru space cluster serves as an example.

Cross-sector engagement

— Collaborate with non-space sectors to adopt
best practices and share resources. L&T plans
to leverage its long-standing relationship with
ISRO to manufacture launch vehicles and tap
into the increasing demand for commercial
satellite launches.

— Promote co-branding opportunities to attract
new suppliers.

— Participate in call to action from governments
like the RFP to set up a space park by the
Government of Karnataka.

Role of academia and research
institutions

Talent and research

— Develop academic programmes focused
on space-grade manufacturing, satellite
design and EO analytics. ISRO and lISc are
collaborating on an Advanced Certification

Programme in Space Technologies, where ISc
faculty and ISRO scientists jointly design and
deliver the course to empower students with
space technology expertise.

— Facilitate joint R&D projects with industry and
government. lISc’s partnership with ISRO
exemplifies this.

— Attract more youth to the space sector through
rolling certification programmes or specialized
training initiatives, similar to those introduced
by IN-SPACe.

Knowledge sharing

— Establish Centres of Excellence (CoEs) for
algorithm development and data analytics.

— Provide access to ISRO’s algorithms and APIs
for private sector innovation.

Role of international partners

Technology transfer and co-development

— Share expertise in satellite manufacturing,
propulsion systems and hyperspectral imaging.

— Participate in joint missions and satellite
constellation development, as seen in India’s
partnership with NASA on NISAR.

Global market access

— Enable Indian suppliers to qualify for international
certifications, similar to how ISRO’s commercial
arm, Antrix Corporation, has facilitated Indian
companies in accessing global markets for
satellite launches and services. Establish a
level playing field by promoting fair competition
and ensuring Indian companies can compete
effectively on the global stage.

— Facilitate the export of “Made in India” space
products and services to both developing
and mature space economies. This includes
frequent information dissemination to
keep Indian companies updated on global
opportunities and market trends.

— Stimulate demand through international
collaborations and events, while aggregating the
market to create larger opportunities for Indian
space businesses.
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Global Collaboration

Space is inherently a globalized sector that transcends
national boundaries. India’s space industry can benefit
significantly from international collaborations. India’s
collaboration with NASA on the NISAR mission
highlights the benefits of joint development, with
opportunities to partner with ESA on Earth observation
satellites and Japan on space debris mitigation.
Aligning with global standards, such as the European
Cooperation for Space Standardization (ECSS) and
NASAs quality assurance benchmarks, can enhance
India’s credibility and boost its export potential. South
Korea’s successful adoption of international aerospace
standards serves as a model for India to follow.

Cross-sector partnerships with telecom giants

like SES or OneWeb can aid in deploying India’s
satellite-based internet services to underserved
regions. Additionally, engaging with the automotive
sector for advanced material technologies could
drive innovation in lightweight satellite components.
SpaceX’s collaboration with multiple international
automotive manufacturers for reusable material
technologies demonstrates the mutual benefits of
cross-sector partnerships.

India’s partnerships with emerging space nations in
Africa and South-East Asia can build technological
exchange. For instance, training programmes for
satellite design and data analytics in these regions
could strengthen their capacities while opening
markets for Indian technologies. Collaborating with
the United Arab Emirates and Saudi Arabia on
lunar and Mars missions could offer India access
to well-funded programmes, creating pathways for
long-term joint exploration initiatives.

Creating multilateral forums akin to the Asia-Pacific
Regional Space Agency Forum (APRSAF) could
enable sustained dialogue and shared innovation.
India’s leadership in forming such platforms would
solidify its position as a key player in the global
space sector. The Artemis Accords, which India
recently joined, provide an excellent framework for
fostering international collaboration in exploration
and resource utilization.

A B
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The Indian space supply chain ecosystem holds
immense potential to position the country as a
global leader in the space economy. Realizing
this vision requires a concerted effort from all
stakeholders — government, the private sector,
academia and international partners.

By addressing the core challenges and leveraging
emerging opportunities, India can build a resilient,

s A Call to Action

indigenized and globally competitive space
supply chain.

The time to act is now. Together, through a “whole-
of-nation” approach, India’s space ambitions can be
turned into reality and make significant contributions
to the global space sector.
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