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 India and the United States 
agreeing to advance space 
collaboration in several areas, under the 
‘initiative on critical and emerging 
technology’ (ICET) umbrella, including 
human space exploration and commercial 
space partnership, comes at a crucial 
time for both countries. This follows 
from the eighth meeting of the U.S. 
India Civil Space Joint Working Group 
(CSJWG), that was held on January 30 31, 
2023. 

Promotion of space research and 
mutual cooperation

 In November 2022, the U.S. kicked off its Artemis programme by launching the Orion spacecraft to-
wards the moon and bringing it safely back to earth. India itself is set to embark on its fi rst human space-
fl ight mission (Gaganyaan) in 2024. The two countries have also taken signifi cant strides in advancing the 
private space sector. Together, these endeavours will shape and impact U.S. and Indian space policies and 
programmes over the next decade. In this context, a U.S. India collaboration seems straightforward. 

 India could secure technologies and expertise by collaborating with an advanced spacefaring nation; the 
U.S. could strengthen its relationship with India on a matter that seems less controversial than others. But it 
is not straightforward: certain structural factors limit the extent to which the U.S. and India can collaborate 
in the short term. This is why India U.S. cooperation can advance at a measured pace, to enable sustainable 
long term civilian and military space partnerships. 
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India-US: A mismatch in                         
interests and capabilities

 The fi rst structural factor 
that limits long term India U.S. 
space cooperation is the mismatch 
in the two nations’ interests in out-
er space. The U.S. has committed 
to returning to the moon — and 
this time to stay there for the long 
term. Although the U.S. and its 
partners stress the importance of 
maintaining capabilities in low 
earth orbit, their ambitions are 
fi rmly set on the moon. 

 In this regard, the Artemis Pro-
gram, the Artemis Accords, and 
the Biden administration’s Nation-
al Cislunar Science & Technology 
Strategy constitute the foundation 
for American ambitions beyond 
earth orbits. Meanwhile, India’s 
scientifi c community focuses on 
building the nation’s capability in 
and under earth orbits. 

 The Indian Space Research 
Organisation (ISRO) currently 
undertakes fewer than 10 launches 
each year. The Gaganyaan human 
spacefl ight programme hopes to 
sustain India’s human presence 
in space for the long term. This is 
not to say that India does not aim 
for the moon, Mars or beyond. 
But India’s top priority is to 
substantially increase its satellite 
and launch capabilities in earth 
orbits and catch up with other 
spacefaring nations such as China. 

 NISAR observatory
 ●  NASA-ISRO Synthetic Aperture Radar (NISAR), an 

Earth-observation satellite, is being jointly developed by the 
National Aeronautics and Space Administration (NASA) and the 
Indian Space Research Organisation (ISRO).

 ●  NISAR is a Low Earth Orbit (LEO) observatory. NISAR will map 
the entire globe in 12 days and provide spatially and temporally 
consistent data for understanding changes in Earth’s ecosystems, 
ice mass, vegetation biomass, sea level rise, ground water and 
natural hazards including earthquakes, tsunamis, volcanoes and 
landslides. 

 ●  NISAR carries L and S dual band Synthetic Aperture Radar 
(SAR), which operates with Sweep SAR technique to achieve 
large swath with high resolution data. The SAR payloads mount-
ed on Integrated Radar Instrument Structure (IRIS) and the 
spacecraft bus are together called an observatory. Jet Propul-
sion Laboratories and ISRO, are realizing the observatory which 
shall not only meet the respective national needs, but also will 
provide the science community with data encouraging studies 
related to surface deformation measurements through repeat 
pass InSAR technique.

 ●  This fl agship partnership would have major contributions from 
both agencies. NASA is responsible for providing the L-Band 
SAR payload system in which the ISRO supplied S-Band SAR 
payload and both these SAR systems will make use of a large 
size (about 12m diameter) common unfurl able refl ector antenna. 
In addition, NASA would provide engineering payloads for the 
mission, including a Payload Data Subsystem, High-rate Science 
Downlink System, GPS receivers and a Solid State Recorder.

 ●  This would be the fi rst dual frequency radar imaging mission 
in L-Band & S-Band using an advanced Sweep SAR technique 
to provide L & S band space-borne SAR data with high repeat 
cycle high resolution and larger swath with capability of full 
polarimetric and interferometric modes of operation. 

 ●  The selection of lower frequency bands will cater to the need for 
better characterization of vegetation, which is vital for global 
carbon stock estimation and monitoring of carbon fl uxes from 
vegetation. Similarly, the selection of L- and S-band frequencies 
will enable characterizing targets beneath tree canopy and 
sub-surface features due to differential penetration of the signals 
in two frequency NISAR studying concepts for a Synthetic 
Aperture Radar mission is to determine Earth change in three 
disciplines ecosystems (vegetation and the carbon cycle), 
deformation (solid Earth studies), and cryosphere sciences (pri-
marily as related to climatic drivers and effects on sea level) 
NISAR will acquire data over the Indian Coasts and monitor 
annual changes in the bathymetry along the deltaic regions.
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 The asymmetry in capabilities is the second structural factor limiting India- U.S. space cooperation. 
The U.S. has the highest number of registered satellites in space. It also has a range of launch vehicles serving 
both commercial and national security needs. Private entity SpaceX, for example, managed to achieve a re-
cord 61 launches in 2022, far higher than the number of launches undertaken by any other commercial entity 
or country. The American private sector has also assumed the challenge of replacing the International Space 
Station by 2030 with many smaller stations. 

 The greatest challenge for India here is lack of capacity. The country has just over 60 satellites in orbit 
and cannot undertake double digit launches annually. The Indian government also opened the space industry 
to the private sector only in 2020. Since the U.S. already has an extensive network of partners for space co-
operation, it has few technical incentives to cooperate with India. Compounding these problems are disagree-
ments on how best to govern space activities on the moon and other celestial bodies. Even though countries 
have a mindset to collaborate, the structural factors overpower diplomatic incentives to pursue long term 
cooperation. 

Way Ahead: Some novel solutions 

 The standard solution to induce long term cooperation is to sustain the engagement between academics, 
the private sector and state led entities in the two countries. Sustained engagement could also take the form of 
collaborating on highly specialised projects such as the NASA-ISRO Synthetic Aperture Radar (NISAR) 
mission. But these solutions are slow and not entirely suited for the new space age, where diplomacy strug-
gles to keep up with the rate of technological innovation. 

 So, India and the U.S. must fi nd novel solutions to cooperate in the new space age to achieve a 
meaningful partnership. One form of cooperation is a partnership between state and private entities; or, as 
agreed in the most recent meeting, a convention of American and Indian aerospace companies to advance 
collaboration under the National Aeronautics and Space Administration’s (NASA) Commercial Lunar 
Payload Services (CLPS) programme. Such an arrangement could be taken further. India could send its as-
tronauts to train at American private companies. This could help India reduce its dependence on Russia while 
ISRO builds its own astronaut training centre. 

 Another novel arrangement could be a consortium led by the government owned NewSpace India 
Limited which involves private companies in the U.S. This setup could accelerate India’s human spacefl ight 
programme and give the U.S. an opportunity to accommodate Indian interests in earth orbits.
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Expected QuestionExpected QuestionExpected QuestionExpected QuestionExpected QuestionExpected QuestionExpected QuestionExpected QuestionExpected Question

Que.   With reference to NISAR (NASA-ISRO Synthetic Aperture Radar), consider 
the following statements-

1. There is a joint Earth observation mission between ISRO and NASA, which will be used for global 

observation of the entire Earth, including the polar cryosphere and the Indian Ocean region.

2. It is a dual-band (L-band and S-band) radar imaging mission with polarimetric and interferometric modes 

to observe small changes in land, vegetation and cryosphere.

 Which of the statements given above is/are correct?

(a) Only 1  (b)   Both 1 and 2

(c) Only 2  (d)  Neither 1 nor 2

Answer : B

Mains Expected Question & Format

Note: - The question of the main examination given for practice is designed keeping in mind the upcom-
ing UPSC mains examination. Therefore, to get an answer to this question, you can take the help 
of this source as well as other sources related to this topic.

Que.:  Discuss India’s achievements in the fi eld of Space Science and Technology. How the ap-
plication of this technology has helped India in its socio-economic development?

Answer Format : 

  Describe India's achievements in the field of space science and technology.

  Explain how the field of space science and technology has contributed to the socio-economic 
development of India.

  Give a balanced conclusion.


