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Summary

India has signalled its ambitions of taking its space programme to the next level with the
recently launched Indian Space Association (ISpA). Recognising the need for innovative
contributions from entrepreneurs in the private sector, ISpA is envisioned to play a crucial
role in opening India’s space sector. In the words of Indian Prime Minister Narendra Modi,
the Indian space sector has received “new wings”. Meanwhile, China’s private space sector,
which is also still in its nascent stages, is witnessing rapid progress. Amid the latest
developments in the space race between the two countries, the private sector is likely to play
a significant role in determining the future trajectory of this competition.

Introduction

Space has become a crucial element of a state’s economic, military and soft power. Every
space accomplishment is not only a matter of national prestige for countries; it also comes
with a myriad of security and economic advantages. Therefore, it is hardly surprising that
Sino-Indian competition has also been launched into space.? India’s space sector has seen
remarkable growth in the past decade, but China is still in the lead. India is estimated to
have spent nearly US$1.8 billion (5$2.46 billion) on space programmes in 2019-2020.2
Though the jump from previous levels of space expenditure has been impressive, it stands
at one-sixth of China’s space expenditure.? If the number of satellites launched by both
countries in the five years between 2015 and 2019 is examined, India averages at six
satellites per year while China’s approximate average is 26.% According to a March 2020
report by the Center for Strategic and International Studies, China owned 13.6 per cent of
all earth-orbiting satellites while India’s share was only 2.3 per cent.’

Even when India’s space programme lags behind China’s, the former has not shied away
from setting new benchmarks. India set a new world record in 2017 by successfully
launching 104 satellites in a single rocket (PSLV-C37).° It is also the first Asian country to
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reach Mars orbit successfully and the first in the world to achieve this feat on its first
attempt.” One needs to consider its lunar mission plans for a more recent picture of India’s
space ambitions. With its Chandryaan-3 mission scheduled for next year, India plans to land
on the moon’s south pole.? Also, India is simultaneously preparing for Gaganyaan — its
maiden human space mission; and is aiming for an earth-orbiting space station by 2030.°
China, meanwhile, also has enormous ambitions, one of which includes the construction of
an International Lunar Research Station in the moon’s south pole.*°

Apart from such ever-increasing accomplishments, India and China’s space sector is
undergoing a significant transformation: the growing involvement of private sector players
in their space profile. Traditionally, opportunities for non-state entities aspiring to venture
into space were limited in both countries. Space, an expensive and risk-prone domain, was
dominated by national space organisations. The presence of unfavourable domestic laws
also inhibited the growth of space entrepreneurship. However, with the current high
demand for superior and diverse innovations for space missions and applications, the
private sector has begun to make its mark in space technology. These private players will be
critical in the undergoing space race between India and China.

A Blooming Commercial Opportunity

States are increasingly focusing on the commercial aspects of the private space industry. In
spite of not having a massive commercial space sector, China has demonstrated excellent
efficiency in cashing in on its private space firms. In 2014, China kickstarted its private space
industry after the State Council’s report formally encouraged private capital’s participation
in civilian space infrastructure.'* From there on, China has seen a boom in space-technology
start-ups. It has established over 100 companies in the last seven years, and its commercial
space organisations have raised around US$6.5 billion (S$8.88 billion).'? China now hosts
more than 15 commercial launch companies that account for 50 per cent of the total
funding received since 2014.13 Earth observation activities and satellite manufacturing
received 20 per cent each of the total financing during this time.* The rapid growth that
these private ventures have made can be gauged from the example of Beijing Interstellar
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Glory Space Technology Ltd (iSpace) — China’s first private firm to achieve orbit. Within
three years of its establishment, this company launched the Hyperbola-1 rocket in 2019.%°

The advent of space-technology start-ups in India has been promising, but the growth has
not been as rapid as that of China. A 2019 report had found that though India has more than
120 active space-technology start-ups, space venture funding in India remained at low
levels.'® Last year, the Indian government established the Indian National Space Promotion
and Authorisation Centre (IN-SPACe) as an independent nodal agency to oversee the
availability of the Indian Space Research Organisation’s (ISRO) facilities to private players for
their innovative ventures.'” With the launch of Indian Space Association (ISpA), India has
taken another step forward to boost its private space sector. Additionally, the country is
revising its foreign direct investment (FDI) policy for the space sector.*® A recent analysis
projects that the Indian commercial space-technology market may offer opportunities
worth over US$77 billion (S$105.15 billion) by 2030.1° With these developments, it appears
that New Delhi has set its eyes on solidifying its space economy and also on expanding the
outreach of Indian space-technology companies abroad.

According to Merrill Lynch, the size of the space industry would touch almost USS3 trillion
(S$4.10 trillion) within three decades.?® Today, the majority of the revenue earned in the
space sector is from the earth-for-space economy. The earth-for-space economy?! involves
the use of space-based assets for applications such as telecommunication, geospatial data
acquisition, satellite internet services in under-served regions, surveillance, navigation and
geopositioning, among others. While China is taking massive strides in gaining from this
booming sector, India’s private sector is also gearing up. However, it remains to be seen
how effective India’s recent initiatives will be in helping its private space sector catch up
with China’s.

Nevertheless, India has the edge over China in making the most of space commerce
opportunities. Apart from its domestic market, India can cater to a more extensive
international base as security concerns hamper China’s ability to procure orders from
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abroad.?? It is worth noting here that the United States (US) Intelligence Community’s
‘Annual Threat Assessment’ report for 2021 has listed the Chinese space programme as a
major security concern.?® Although critics have argued that it is unfair to place China’s
military and civilian space ventures on the same plane, such allegations by the US can
damage the credibility of the Chinese civil space programme, at least among the former’s
allies.

Security Implications

Apart from the crucial role private space firms play in space commerce and trade, the India-
China space competition also has a security angle. India had previously expressed worries
over China’s technological advancement in space-technology, citing it as more than a
military concern — one that transcends to include national infrastructure too.2* Broadly
speaking, China’s Military-Civil Fusion strategy? aims to employ civilian innovation to
further the advancement of its military capabilities. The private space sector is also a vital
part of this strategy and start-ups that support China’s strategic technology needs get more
money and resources.?® An example is the Zhuhai satellite of the Harbin Institute of
Technology that comprises a constellation of high-quality satellites for earth’s monitoring.?’
The Harbin Institute of Technology, which specialises in satellite technology, is one of
China’s top defence research universities that enjoys closeness with the state-owned China
Aerospace Science and Technology Corporation.?®

In India’s case, it has been argued that the lack of a solid framework for military-civil
cooperation is hindering large-scale innovation and manufacturing of next-generation space
technology.?® Opening the space sector to private players may prove advantageous for the
defence sector. First, this will ease out the burden on ISRO, which has limited in-house
capacity to address the expanded objectives of India’s space programme, including defence
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and security requirements.3° Second, space technology can bolster the Indian armed forces’
operational capabilities by augmenting capabilities for surveillance and reconnaissance,
space situational awareness, intelligence gathering, etc. Former Chief of Defence Staff of
India, General Bipin Rawat, urged the Indian private industry to “step in and step forward”
with “cutting-edge space technologies” during the launch ceremony of ISpA.3!

India appears keen to create synergies between ISRO and the private space-technology
sector to attend to the country’s expanding defence needs, most of which can be attributed
to deteriorating relations with China.

Regional Space Diplomacy

Space diplomacy is also a reality that becomes more relevant as India and China vie for
stronger ties with the South Asian countries. ISpA’s aim of contributing towards the vision of
an Atmanirbhar Bharat®? that emerges as a global leader in the space arena will surely need
to pass the litmus test of regional diplomacy. India’s last concrete success in regional space
diplomacy was when ISRO launched the South Asia Satellite (GSAT-9) in 2017. It was
heralded as a sound geopolitical move where India shared the benefits of its space-
technology expertise with its neighbours (except Pakistan, which did not participate in the
collaboration), having a minor presence in space.33 China has also been active in the region,
having assisted Pakistan and Sri Lanka in launching their communication satellites.3*

With a boom in the number of private actors in the space ecosystem in both countries, new
avenues for regional space diplomacy will be available. China’s Belt and Road Initiative (BRI)
involves the Digital Silk Road, whose objectives are to deepen space cooperation among the
BRI countries.?> For example, SpaceOK, a private firm based in Shanghai, is known to
support the BRI and also uses its satellite data to provide services to countries that are part
of this initiative.3® With a sturdy private space sector, China will enhance its footprint in
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South Asia. Meanwhile, the space-technology start-ups of India are on an impressive
trajectory. If the latest space reforms can nurture the potential of private industry, India can
employ space to strengthen its neighbourhood diplomacy. For instance, consider the
Bangla-Bharath students satellite launch, a joint initiative of students from India and
Bangladesh.3” At the forefront of this project is SpaceKidz India, a leading private aerospace
company that will be training five students from Bangladesh in the satellite’s building. ISRO
will be involved in the launch of this satellite.

Developments in space technology also carry positive implications for digital connectivity.
Contributions from the private sector in facilitating space infrastructure can help enhance
digital connectivity between India and its neighbours. In the past, digital connectivity has
been vital in India’s efforts to strengthen its neighbourhood ties. For example, the Indian
government had endeavoured to boost its digital connectivity efforts by extending its
National Knowledge Network (NKN) to other Bay of Bengal Initiative for Multi-Sectoral
Technical and Economic Cooperation countries.?® NKN is a pan-India network with multi-
gigabit capability that provides high-speed connectivity to all educational institutions in the
country.? India’s rising private space sector and domestic space reforms can assist New
Delhi in similar policies to compete with Beijing’s space-related engagement in South Asia.

The Quad in Outer Space

The first-ever physical summit of the Quadrilateral Security Dialogue (Quad) leaders,
convened in September 2021, was deemed historic for reasons more than one. This summit
also marked the beginning of new cooperation on outer space issues. Post-summit, the joint
statement highlighted opportunities to collaborate on peaceful purposes and address
challenges common to the four-member states.*® These challenges include climate change
and natural disasters, among others. From India’s perspective, the inclusion of space as a
domain in the Quad’s agenda implies that it collaborates more closely with the American
space programme — one with the most considerable private sector contribution. America’s
SpaceX, arguably the most decorated space services company worldwide, has launched
satellites to monitor disaster relief, climate change, resource management, etc.*! The
Quad’s commitment to strengthen cooperation in space can mean a more significant role
for India’s private space sector in similar initiatives.
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With the Quad’s close cooperation on outer space, the Indian space-related start-ups can
benefit from collaborative arrangements with their counterparts. For instance, Australia is
aiming to triple its space industry from AS$4 billion to AS12 billion (S$3.91 billion to $$11.73
billion) by the next decade. This could open doors for collaborations between Australian and
Indian companies in space-related technology and applications.*? For example, Pixxel —an
Indian space data company constructing a constellation of hyperspectral earth imaging
satellites to obtain data and predict global phenomena® —is pursuing potential partnerships
with data application providers in Australia, which has remarkable expertise in satellite data
applications.*

There are multiple avenues for innovation where the Indian space-technology start-ups fit
brilliantly. The issue of space debris is a case in point. The Quad’s joint statement had
expressed commitment towards the sustainable use of outer space.*> Space debris is the
dark side of the increasing human activity in outer space. Collisions between satellites,
rocket exhaust particles, paint particles and other such fragments cause debris or space junk
that accumulates in the earth’s orbit. Tackling this problem is central in ensuring the
sustainable use of space. Digantara is a promising Indian space start-up that works on cost-
effective solutions to monitor space debris.

Similarly, the Quad’s cooperation in space-related domains also aims to enable capacity-
building initiatives for sustainable development in other countries of the Indo-Pacific.*®
Since many countries in the Indo-Pacific are vulnerable to risks and challenges posed by
climate change and natural calamities,*’ private players specialising in this domain will be in
demand. It opens up multiple opportunities for Indian space entrepreneurs to engage with a
broader audience in the Indo-Pacific. Moreover, Indian space-technology start-ups have
shown promising results while focusing on sustainability. For example, a Mumbai-based
start-up Manastu Space has developed a sustainable and safe propulsion system, |-Booster,
which can provide an alternative to environmentally hazardous chemical propulsions
containing toxic fuels.*® Another example is Bangalore-headquartered Bellatrix Aerospace
Pvt Ltd, which leads the development of a fully reusable micro launch vehicle — Chetak.*°
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If for India, the Quad’s space ambitions present greater opportunities for its private sector,
China’s private space sector too would need to step up to counter the collaborative strength
and efficiency of the Quad’s space ventures.

The Promise of International Collaborations

International collaborations and tie-ups with other players worldwide can go a long way in
helping a start-up stay competitive. One of the most striking developments in China’s
private space ecosystem was when some Chinese start-ups forged tie-ups with their
European counterparts.®® A notable example is an agreement between China’s Spacety and
France’s ThrustMe to develop low-cost satellite propulsion fuel.>! The two have been
working on an lodine-based propulsion technique for small satellites — a game-changing
alternative that significantly reduces risks related to the propulsive performance of
spacecraft.”? Interestingly, Spacety established its international headquarters in
Luxembourg in 2019 — just within three years of its launch.>® The example of Spacety’s
achievements and global networking speaks volumes of the value addition that
international collaborations bring to budding start-ups.

Indian space-related start-ups have also shown a penchant for such tie-ups. High-technology
products and services offering low-cost solutions make the Indian private space ecosystem
attractive for space-related firms worldwide. The Hyderabad-based Skyroot Aerospace Pvt
Ltd recently signed an agreement with Italy’s D-Orbit for a joint pilot mission.>* Another
prominent Indian space start-up — AgniKul Cosmos Pvt Ltd, has tie-ups in Europe and Japan
with players involved in space applications ranging from using satellites for planet imagery
to providing data storage in space.> Similarly, Digantara, has sighed Memoranda of
Understanding with a Taiwanese space start-up, Tensor Tech Ltd, to develop high-quality
satellites and a Germany-based company named OKAPI Orbits GmbH to work on a
sustainable space environment, among others.>®

If India’s space programme is to come close to matching the Chinese, its start-ups will need
to bag the best of opportunities for international collaborations.>” The Indian government’s
latest policies regarding the opening up of its space sector may result in an environment
more conducive to such global collaborations. In addition, the same argument about the
scepticism around China’s space programme that raises doubt about its potential to procure

50 Kartik Bommakanti, “The Chinese space programme marches ahead: Implications for India”, Observer
Research Foundation, 27 November 2020, https://www.orfonline.org/expert-speak/chinese-space-
programme-marches-ahead-implications-india/.

51 Ibid.

52 |bid.

53 For more details, see https://directory.eoportal.org/web/eoportal/satellite-missions/s/spacety.

54 “D-Orbit Signs Agreement with Commercial Indian Launch Operator Skyroot Aerospace”, DOrbit.space, 3
November 2021, https://75a8451e-2fb7-4c8f-830f-
36057291f2fe.filesusr.com/ugd/64a0e4 130aafa247de4199986799cb0722e3d0.pdf.

55 Huma Siddiqui, “Single fully 3D printed cryogenic rocket engine launched by space startup”, Financial
Express, 6 October 2021, https://www.financialexpress.com/lifestyle/science/single-fully-3d-printed-
cryogenic-rocket-engine-launched-by-space-startup/2345097/.

56 More details on https://nkn.gov.in/en/about-us-en.

57 Kartik Bommakanti, “The Chinese space programme marches ahead: Implications for India”, op. cit.



https://www.orfonline.org/expert-speak/chinese-space-programme-marches-ahead-implications-india/
https://www.orfonline.org/expert-speak/chinese-space-programme-marches-ahead-implications-india/
https://directory.eoportal.org/web/eoportal/satellite-missions/s/spacety
https://75a8451e-2fb7-4c8f-830f-36057291f2fe.filesusr.com/ugd/64a0e4_130aafa247de4199986799cb0722e3d0.pdf
https://75a8451e-2fb7-4c8f-830f-36057291f2fe.filesusr.com/ugd/64a0e4_130aafa247de4199986799cb0722e3d0.pdf
https://www.financialexpress.com/lifestyle/science/single-fully-3d-printed-cryogenic-rocket-engine-launched-by-space-startup/2345097/
https://www.financialexpress.com/lifestyle/science/single-fully-3d-printed-cryogenic-rocket-engine-launched-by-space-startup/2345097/
https://nkn.gov.in/en/about-us-en

international orders can be extended in the case of international collaborations too.® It has
been observed that even the private Chinese space companies need to submit to some level
of government interference and control, making the distinction between genuinely private
companies and the ones which, in reality, function as state actors sometimes fuzzy.>® This
could lead to a lack of trust from international partners.®® Consequently, this can be
detrimental to the intentions of space-related start-ups to establish significant
collaborations with their counterparts abroad. In the long run, this can even translate into
the Indian private space sector gaining an edge over the Chinese in securing international
collaborations.

Conclusion

Today, the space sector is thriving with commercial possibilities, and it is destined to
become more competitive with time. Space-related achievements are not only a symbol of
national prestige; they are also critical for a nation’s security and its overall growth and
development. Therefore, space makes up for an essential domain in the Sino-Indian
competition. With a fresh impetus to their respective private space sectors, the two rivals
have charted out a new trajectory for their space race. Since space is not immune to
contemporary geopolitics, this watershed moment caused by the entry of budding private
space ventures will greatly shape the rivalry between the two Asian giants.

Apart from introducing reforms such as IN-SPACe, ISpA and FDI revision, the Indian
government is focusing on boosting participation from young entrepreneurs and students.
One initiative in this direction is the Atal Tinkering Lab space challenge, jointly launched in
September 2021 by ISRO and National Institution for Transforming India Aayog.®! According
to ISRO chairman, K Sivan, the number of proposals from the private sector has increased by
30 per cent in 2021 compared to the previous year.?? In sum, a favourable environment for
space-technology innovation in India seems to be on the rise. Effective implementation of
its domestic space reforms will be vital in determining the sustainability of a vibrant
ecosystem for India’s private space sector. The success of these reforms and the intensity of
their subsequent impact on the India-China space race remains to be seen.
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