
Commercial opportunities in space-based technologies are expanding 
rapidly. From satellite communications and Earth observation to space 
tourism and asteroid mining, the potential for businesses to capitalize on 
these emerging technologies is vast and known as “NewSpace.”1  

The NewSpace model is important for governments to understand because 
the dual-use nature of space, specifically its growing commercialization, will 
influence the types of space-based technologies that nations may leverage, 
and consequently, impact their national security paradigms. By capitalizing 
on the private sector’s agility and combining it with the essential research 
efforts and customer role played by the public sector, the NewSpace 
industry can play a critical function in addressing current and future national 
security challenges through public-private codevelopment.

As the NewSpace industry expands, the role of government is evolving 
from being the primary developer and operator of space assets to 
facilitating their commercialization, while still prioritizing key advancements. 
US and allied governments can capitalize on this competitive landscape 
by strategically investing in areas that align with their national security 
objectives. However, it is crucial for them to first understand and adapt to 
their changing roles within this dynamic environment.

Indeed, the benefits of the burgeoning NewSpace industry extend beyond 
the United States.  International collaboration and competition in this area 
can lead to faster technological advancements and economic gains. The 
global NewSpace landscape is driving down costs, increasing access to 
space, and fostering innovation that can improve not only economic well-
being, but also impact national security models. 

To that end, this paper will examine the broad state of the space market, 
discuss the industry drivers, and propose recommendations for US and 
allied policymakers as they consider future government investments in 
those enabling space-based activities that support wider national security 
ambitions.

1 Ken Davidian, “Definition of NewSpace,” New Space: The Journal of Space Entrepreneurship and 
Innovation 8, no. 2 (2020), https://www.liebertpub.com/doi/10.1089/space.2020.29027.kda.
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The Commercial Context
In recent years, the space industry has undergone 
significant commercialization (NewSpace) in which 
governments have partnered with private companies 
and invested more into the commercial space sector. 
NewSpace companies often carry many of the 
characteristics listed above in Figure 1.2 

NewSpace contrasts with the historical approach to 
space-based technologies, which typically involved a 
focus on standardization to ensure the reliability and 
quality of space components. This standardization was 
(and still is) essential for the safety of manned space 
flight, the longevity of systems, and the overall success 
of missions. Despite the increased collaboration between 
the public and private sectors, the failed January 2023 

2 Roger Handberg, “Building the New Economy: ‘NewSpace’ and State Spaceports,” Technology in Society 39 (2014): 117–128, https://www-sciencedirect-com.
iclibezp1.cc.ic.ac.uk/science/article/pii/S0160791X14000505. 

3 Peggy Hollinger, “Virgin Orbit Pledges to Return for New UK Satellite Launch,” Financial Times, January 12, 2023, https://www.ft.com/content/250b6742-a0a6-
4a96-bca6-d7a61883a975; Tariq Malik, “Astra Rocket Suffers Major Failure during Launch, 2 NASA Satellites Lost,” Space.com, June 12, 2022, https://www.
space.com/astra-rocket-launch-failure-nasa-hurricane-satellites-lost; “Mitsubishi/Rockets: Launch Failure Points to Drain on Resources,” Financial Times, March 7, 
2023, https://www.ft.com/content/30386ff6-eaea-442d-b285-82c19dbb1b19.

4 President John F. Kennedy, “Address at Rice University on the Nation’s Space Effort,” John F. Kennedy Presidential Library and Museum, September 12, 1962, 
https://www.jfklibrary.org/learn/about-jfk/historic-speeches/address-at-rice-university-on-the-nations-space-effort.  

Virgin Galactic launch in the United Kingdom, the failed 
March 2023 Mitsubishi H3 launch in Japan, and the failed 
June 2022 Astra launch in the United States serve as clear 
reminders of the challenges associated with NewSpace 
technology.3

Today, when considering who is spending what on space-
based technology research, US and allied governments 
can be viewed more as customers than as creators. 
This is in stark contrast to former US President John F. 
Kennedy’s famous 1962 speech launching the Apollo 
program, which put NASA at the forefront of driving the 
necessary technology and engineering needs.4 Indeed, 
the capital flows of research and development (R&D) 
from the US government relative to the private sector 
have shifted significantly since the era of Sputnik (1957), 

Figure 1: Characteristics of NewSpace Companies

KEY 
CHARACTERISTIC DESCRIPTION

Low-cost focus Aim to minimize the cost of space hardware or services, and target high-usage markets like 
space tourism to achieve lower costs through economies of scale.

Lower prices, bigger 
payoffs

Believe that lower prices will lead to bigger markets and thus bigger payoffs in the long run,  
while mainstream aerospace companies believe lower costs will reduce their revenues.

Incremental 
development

Follow a step-by-step approach to space development, starting with limited capabilities and 
gradually improving over time through profit-generating markets.

Consumer markets Aim to pursue commercial and consumer markets such as space tourism to achieve lower costs.

Operational focus Prioritize operational costs over system performance, and might sacrifice performance for 
improvements in reliability, reusability, and maintenance.

Innovation Might use innovative technologies or combine existing technologies in a new manner to achieve 
low-cost, robust space systems.

Small teams Have a tight structure with minimal bureaucracy and overhead.

Fixed-price contracts Prefer fixed-price contracts instead of cost-plus contracts that contribute  
to high space-hardware costs.

Humans in space Most see their technology as helping to lay the foundation for enabling large-scale human 
settlements in space.

https://www-sciencedirect-com.iclibezp1.cc.ic.ac.uk/science/article/pii/S0160791X14000505
https://www-sciencedirect-com.iclibezp1.cc.ic.ac.uk/science/article/pii/S0160791X14000505
https://www.ft.com/content/250b6742-a0a6-4a96-bca6-d7a61883a975
https://www.ft.com/content/250b6742-a0a6-4a96-bca6-d7a61883a975
https://www.space.com/astra-rocket-launch-failure-nasa-hurricane-satellites-lost
https://www.space.com/astra-rocket-launch-failure-nasa-hurricane-satellites-lost
https://www.ft.com/content/30386ff6-eaea-442d-b285-82c19dbb1b19
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a pattern that also is evident across many allied nations 
(see Figure 2).5 

For US space technology, this financial shift from public 
sector to private sector is arguably no surprise given the 
findings of a 2004 presidential commission on US space 
exploration, which recommended that:

NASA recognize and implement a far larger 
presence of private industry in space operations 
with the specific goal of allowing private industry 
to assume the primary role of providing services to 
NASA. NASA’s role must be limited to only those 
areas where there is irrefutable demonstration that 
government can perform the proposed activity.6

5 Gary Anderson, John Jankowski, and Mark Boroush, “U.S. R&D Increased by $51 Billion in 2020 to $717 Billion; Estimate for 2021 Indicates Further Increase to 
$792 billion,” National Center for Science and Engineering Statistics, January 4, 2023, https://ncses.nsf.gov/pubs/nsf23320 and https://eda.europa.eu/docs/
default-source/brochures/eda---defence-data-2021---web---final.pdf

6 A Journey to Inspire, Innovate, and Discover, Report of the President’s Commission on the Implementation of United States Space Exploration Policy, June 
2004, https://www.nasa.gov/pdf/60736main_M2M_report_small.pdf. 

7 The upstream market can be thought of as: satellite manufacturing; launch capabilities; and ground control stations. The downstream market can be thought of 
as: space-based operations and services provided, such as satellites and sensors.

As a result of the commission’s findings, Congress 
created the Commercial Orbital Transportation Services 
Program, which sought to create new incentives 
to support the privatization of both upstream and 
downstream space activities.7  In short, the aim of this 
legislation was to create market forces that would 
enhance innovation while driving down costs through 
competition.

To do this, a new approach was developed to shape the 
relationship between NASA and its private contractors. 
Instead of being a supervisor, NASA became a partner 
and customer of these companies. This shift was 
reflected in the change of contract type, replacing cost-
plus procurement with fixed-price payments for generic 
capabilities such as cargo delivery, disposal, or return, 
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Figure 2: US gross domestic product, R&D, and ratio of R&D to gross domestic product (and components): 1953–2021

Source: United States National Science Foundation, https://ncses.nsf.gov/pubs/nsf23321.

https://ncses.nsf.gov/pubs/nsf23320
https://eda.europa.eu/docs/default-source/brochures/eda---defence-data-2021---web---final.pdf
https://eda.europa.eu/docs/default-source/brochures/eda---defence-data-2021---web---final.pdf
https://www.nasa.gov/pdf/60736main_M2M_report_small.pdf
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and crew transportation to low-Earth orbit (LEO).8 As a 
result, the risk was transferred from NASA to private firms, 
leading to less intensive government monitoring of cost-
plus contracts and more encouragement of innovation.

Ripple Effects 
In recent years, the European Space Agency (ESA) has 
also prioritized commercialization activities. This, too, 
was an outcome of political and economic pressure 
to rethink European space policy to provide products 
and services for consumers, with a specific focus on 
downstream space activities. This policy shift toward 
greater commercialization was driven, in part, by those 

8 Matthew Weinzierl, “Space, the Final Economic Frontier,” Journal of Economic Perspectives 32, no. 2 (Spring 2018): 173–192, https://pubs.aeaweb.org/doi/
pdfplus/10.1257/jep.32.2.173.

9 Douglas K. R. Robinson and Mariana Mazzucato, “The Evolution of Mission-oriented Policies: Exploring Changing Market Creating Policies in the US and 
European Space Sector,” Research Policy 48, no. 4 (2019): 936-948, https://doi.org/10.1016/j.respol.2018.10.005. 

10 “Indian Startups Join the Space Race,” Economist, November 24 2022, https://www.economist.com/business/2022/11/24/indian-startups-join-the-space-race.
11 Robinson and Mazzucato, “The Evolution of Mission-oriented Policies.” 

structural changes (i.e., competition) emerging from the 
United States (NASA).9

Likewise, in India—following a 2020 change in Indian 
space policy—private firms are no longer only suppliers 
to the government, but the government is now supporting 
and investing in them, similar to the NASA model.10 These 
and other shifts in public policy have shaped much of the 
market we have today.11

However, this market arguably represents a challenge 
to government control over NewSpace firms and their 
technologies. NewSpace companies operate with more 
agility and flexibility than traditional government-led 

This image from April 24, 2021, shows the SpaceX Crew Dragon Endeavour as it approached the International Space Station 
less than one day after launching from Kennedy Space Center in Florida. Source: NASA, https://www.flickr.com/photos/iip-photo-
archive/51149622563/.

https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.32.2.173
https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.32.2.173
https://doi.org/10.1016/j.respol.2018.10.005
https://www.economist.com/business/2022/11/24/indian-startups-join-the-space-race
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programs.12 This rapid pace of innovation and commercial 
competition can make it difficult for governments to keep 
up with regulatory frameworks and oversight. Additionally, 
the increasing role of the private sector in space activities 
is arguably leading to a diffusion of state control, making 
it more challenging for governments to ensure the 
responsible use of space and manage potential security 
risks associated with dual-use technologies. Therefore, 
governments should look to partner, co-develop, and 
invest in NewSpace firms as alternative ways to influence 
the sector. Such an approach carries impacts not only on 
public-sector capital flows but also on national security 
paradigms.

The Global Space Market 
The space industry is a rapidly growing market that 
can bring about both commercial and national security 
benefits: the total sector was valued at $464 billion in 
2022 and is expected to reach around $1.1 trillion by 2040, 
with a projected compound annual growth rate (CAGR) of 
around 7 percent.13 Of today’s total market, the commercial 
sector accounts for around 75 percent.14 To put this in 
perspective, the 2021 global aerospace industry saw the 
top ten earning companies generate a combined revenue 
of $417.15 billion.15 Breaking this down further, the United 
States is currently the largest market for both public and 
private space activity, holding a 32 percent market share, 
while Europe and the United Kingdom hold a combined 23 
percent.16

However, Asia has experienced the most significant 
growth in this market over the last five years and now 
holds 25 percent of the market share.17 In terms of satellite 
launches, China has been the most active country in 

12 Amritha Jayanti, “Starlink and the Russia-Ukraine War: A Case of Commercial Technology and Public Purpose,” Belfer Center for Science and International 
Affairs, Harvard Kennedy School, March 9, 2023, https://www.belfercenter.org/publication/starlink-and-russia-ukraine-war-case-commercial-technology-and-
public-purpose. 

13 “Space Foundation Releases the Space Report 2022 Q2 Showing Growth of Global Space Economy,” Space Foundation News, July 27, 2022, https://www.
spacefoundation.org/2022/07/27/the-space-report-2022-q2/; and “Space: Investing in the Final Frontier,” Morgan Stanley, July 24, 2020, https://www.
morganstanley.com/ideas/investing-in-space.

14 “Space Economy Report 2022,” Ninth Edition, Euroconsult, January 2023, https://digital-platform.euroconsult-ec.com/wp-content/uploads/2023/01/Space-
Economy-2022_extract.pdf?t=63b47c80afdfe.

15 Erick Burgueño Salas, “Leading Aerospace and Defense Manufacturers Worldwide in 2021, Based on Revenue,” Statista, November 27, 2022, https://www.
statista.com/statistics/257381/global-leading-aerospace-and-defense-manufacturers/. 

16 “Space Economy Report 2022,” Ninth Edition, Euroconsult, January 2023, https://digital-platform.euroconsult-ec.com/wp-content/uploads/2023/01/Space-
Economy-2022_extract.pdf?t=63b47c80afdfe.

17 “Space Economy Report 2022.”
18 Andrew Jones, “China Wants to Launch Over 200 Spacecraft in 2023,” Space.com, January 27, 2023, https://www.space.com/china-launch-200-

spacecraft-2023. 
19 2022: A Year of Many Firsts for Indian Space Sector,” World Is One News (WION), updated December 30, 2022, https://www.wionews.com/science/2022-a-year-

of-many-firsts-for-indian-space-sector-heres-a-recap-548099; and “List of Satish Dhawan Space Centre Launches,” Wikipedia, accessed April 12, 2023, https://
en.wikipedia.org/wiki/List_of_Satish_Dhawan_Space_Centre_launches. 

20 “Space Economy Report 2022.”

the region, with a total of sixty-four launches in 2022, 
placing it behind only the United States, which launched 
eighty-seven times that year.18 Trailing China is India, 
which deployed over fifty satellites across four separate 
launches in 2022. 19

In China and India alike, commercial firms are supported 
by both government R&D and public programs designed 
for national needs (including requisite contracts), as well 
as mature commercial markets that demand advanced 
satellite systems. What this translates to is an upstream 
market that relies on government funding to thrive, 
while the downstream market is more evenly distributed 
and does not require significant upfront investment or 
government contracts to sustain itself. This downstream 
market is currently driven by NewSpace demand for 
connectivity and location-based services, and its growth is 
influenced by demographic and regional economic trends, 
as well as government efforts to close the digital divide as 
governments finance satellite connectivity.20

Challenges to and Opportunities for 
NewSpace Industry Growth
The key challenges to NewSpace industry growth are 
the regulatory landscape and access to financing. This is 
evidenced by the European NewSpace ecosystem where, 
at a structural level, regulatory frameworks do not facilitate 
the scaling of the financial resources (public and/or private) 
necessary to match the political and commercial intent 
(demand) espoused by European political and business 
leaders. This mismatch between demand and financial 
firepower results in slower development and uptake of 
NewSpace opportunities despite significant engineering 

https://www.belfercenter.org/publication/starlink-and-russia-ukraine-war-case-commercial-technology-and-public-purpose
https://www.belfercenter.org/publication/starlink-and-russia-ukraine-war-case-commercial-technology-and-public-purpose
https://www.spacefoundation.org/2022/07/27/the-space-report-2022-q2/
https://www.spacefoundation.org/2022/07/27/the-space-report-2022-q2/
https://www.morganstanley.com/ideas/investing-in-space
https://www.morganstanley.com/ideas/investing-in-space
https://digital-platform.euroconsult-ec.com/wp-content/uploads/2023/01/Space-Economy-2022_extract.pdf?t=63b47c80afdfe
https://digital-platform.euroconsult-ec.com/wp-content/uploads/2023/01/Space-Economy-2022_extract.pdf?t=63b47c80afdfe
https://www.statista.com/statistics/257381/global-leading-aerospace-and-defense-manufacturers/
https://www.statista.com/statistics/257381/global-leading-aerospace-and-defense-manufacturers/
https://digital-platform.euroconsult-ec.com/wp-content/uploads/2023/01/Space-Economy-2022_extract.pdf?t=63b47c80afdfe
https://digital-platform.euroconsult-ec.com/wp-content/uploads/2023/01/Space-Economy-2022_extract.pdf?t=63b47c80afdfe
https://www.space.com/china-launch-200-spacecraft-2023
https://www.space.com/china-launch-200-spacecraft-2023
https://www.wionews.com/science/2022-a-year-of-many-firsts-for-indian-space-sector-heres-a-recap-548099
https://www.wionews.com/science/2022-a-year-of-many-firsts-for-indian-space-sector-heres-a-recap-548099
https://en.wikipedia.org/wiki/List_of_Satish_Dhawan_Space_Centre_launches
https://en.wikipedia.org/wiki/List_of_Satish_Dhawan_Space_Centre_launches
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 Figure 3: Government Expenditure on Space Programs in 2020 and 2022, by Major Company (in billions of dollars)

Figure 4: Government Space Budget Allocations for Selected Countries and Economies (measured as a share of GDP in 2020)
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Source: Statista, https://www.statista.com/statistics/666095/value-of-investments-in-space-ventures/, accessed through author’s Imperial College London account.

Source: The Organization for Economic Cooperation and Development, https://www.oecd-ilibrary.org/sites/8bfef437-en/1/3/3/index.html?itemId=/content/
publication/8bfef437-en&_csp_=960b4892f748598a5607cbccfc369a41&itemIGO=oecd&itemContentType=book#figure-d1e8930
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and entrepreneurial talent residing within Europe.21 Figure 
3 shows the breakdown of global government investment 
in space technologies between 2020 and 2022 in real 
terms, and figure 4 shows how such expenditure relates to 
GDP,  while figure 5 shows the global private sector space 
investment breakdown, which highlights a significant role 
for venture capital (VC) firms.22 
Noting that the United States accounts for almost half 
of the world’s available VC funds, while Europe only 
accounts for around 13 percent, it is evident that the 
sheer scale of investment from the United States enables 
NewSpace to flourish within the US market, while many 
allies and partners struggle to access private funding.23 
For Europe to embrace the NewSpace model, conditions 
must foster timely connections between both public and 
private finance and NewSpace opportunities.24 That said, 
given the deep technology nature of NewSpace, and the 
long time horizons for venture capitalists to see a return, 
financing this sector writ large remains a challenge. 

21 OECD Space Forum, Measuring the Economic Impact of the Space Sector, Organisation for Economic Co-operation and Development, October 7, 2020, https://
www.oecd.org/sti/inno/space-forum/measuring-economic-impact-space-sector.pdf. 

22 “Space Industry Worldwide,” Statista, 2020, https://www.statista.com/study/59030/space-exploration/; and OECD Handbook 
on Measuring the Space Economy, Second Edition, OECD, July 12, 2022,  https://www.oecd-ilibrary.org/docserver/8bfef437-en.
pdf?expires=1678223695&id=id&accname=guest&checksum=34A62A18C888485A89F58BE6E5841B30.  

23 “Value of Venture Capital Financing Worldwide in 2020 by Region,” Statista, April 13, 2022, https://www.statista.com/statistics/1095957/global-venture-capita-
funding-value-by-region/. 

24 Matteo Tugnoli, Martin Sarret, and Marco Aliberti, European Access to Space: Business and Policy Perspectives on Micro Launchers (New York: Springer Cham, 
2019), https://doi.org/10.1007/978-3-319-78960-6. 

In addition to attracting financing, the business 
models of NewSpace companies rely on foundational 
technologies—often resourced by governments—to be 
in place.  Such technologies include: access to low-cost 
launch capabilities; conditions for in-space manufacturing 
and resource extraction for space-based production; 
foundational research to support space-based energy 
collection, combined with reliable radiation shielding; and 
debris mitigation efforts in an increasingly busy orbital 
environment. This indicates that there is a persistent role 
for governments to actively invest in deep technologies 
to help foster the commercial markets that NewSpace 
can bring about. Only governments have the financial risk 
tolerance (a tolerance that takes one beyond risk and into 
uncertainty) to undertake such endeavors. 

While each of these foundational technologies has limited 
profitability, together they form a self-sustaining system 
with enormous potential for profit when subsequently 
exploited through relatively cheap NewSpace 
technologies. Indeed, the economics of human space 

Figure 5: Value of investments in space ventures worldwide from 2000 to 2021, by type (in billion U.S. dollars)
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Source: Statista, March 23, 2023, https://www.statista.com/statistics/666095/value-of-investments-in-space-ventures/, accessed through author’s Imperial College 
London account.

https://www.oecd.org/sti/inno/space-forum/measuring-economic-impact-space-sector.pdf
https://www.oecd.org/sti/inno/space-forum/measuring-economic-impact-space-sector.pdf
https://www.statista.com/study/59030/space-exploration/
https://www.oecd-ilibrary.org/docserver/8bfef437-en.pdf?expires=1678223695&id=id&accname=guest&checksum=34A62A18C888485A89F58BE6E5841B30
https://www.oecd-ilibrary.org/docserver/8bfef437-en.pdf?expires=1678223695&id=id&accname=guest&checksum=34A62A18C888485A89F58BE6E5841B30
https://www.statista.com/statistics/1095957/global-venture-capita-funding-value-by-region/
https://www.statista.com/statistics/1095957/global-venture-capita-funding-value-by-region/
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activities often mean that the whole is greater than the 
sum of its parts. To that end, one might envisage how 
a potential self-reinforcing development cycle would 
support the space economy, with cheaper and more 
frequent rocket launches enabling short-term tourism 
and industrial and scientific experimentation, leading 
to demand for commercial space habitats, which would 
then create demand for resources in space. However, it 
is doubtful that this path will be easily achieved without 
government support.25

In addition to traditional space-based areas of monitoring, 
observation, and communications, the sectors listed 
above offer further commercial opportunities NewSpace is 
likely to exploit.26

Allied Advancements in NewSpace
While the above table represents a broad perspective, 
many US allies and partners are already at the leading 
edge of aggregating NewSpace technologies to take 
advantage of growing markets.

In Denmark, the government and private commercial 
actors are working on project BIFROST, with plans to 

25 Weinzierl, “Space, the Final Economic Frontier.”
26 James Black, Linda Slapakova, and Kevin Martin, Future Uses of Space Out to 2050, RAND Corporation, March 2, 2022, https://www.rand.org/pubs/research_

reports/RRA609-1.html. 
27 “BIFROST: Danish Project with International Collaboration to Explore AI-based Surveillance Applications from Space,” Gatehouse Satcom (website), August 22, 

2022, https://gatehousesatcom.com/bifrost-danish-project-with-international-collaboration-to-explore-ai-based-surveillance-applications-from-space/.
28 “Terma Delivers AI Model for Danish Surveillance Satellite Project,” Defence Industry Europe, January 28, 2023, https://defence-industry.eu/terma-delivers-ai-

model-for-danish-surveillance-satellite-project/.

launch in early 2024. BIFROST is a satellite-based system 
for advanced on-orbit image and signal analysis that aims 
to demonstrate artificial intelligence-based surveillance 
from space. The satellite will have versatile payloads on 
board to provide information on applied AI in space for 
Earth-observation missions—detecting ships, oil spills, 
and more. The main purpose of the mission is to establish: 
“a platform in space for gaining further experience in 
AI-based surveillance and sensor fusion using multiple 
on-board sensors. The satellite will also test means of 
communication between different satellites to achieve 
real-time access to intelligence data and demonstrate the 
feasibility of tactical Earth observation.”27 Additionally, the 
mission will evaluate the capability of changing AI models 
during its lifespan to improve the surveillance system.28

In Sweden and Germany, OHB (a German-based 
European technology company) is working with Swiss 
start-up ClearSpace SA for its space debris removal 
mission, ClearSpace-1. OHB will provide the propulsion 
subsystem and be responsible for the complete satellite 
assembly, integration, and testing. The mission is aimed 
at demonstrating the ability to remove space debris and 
establishing a new market for future in-orbit servicing. 
The mission will target a small satellite-sized object in 

Figure 6: Commercial Opportunities for NewSpace Companies

SECTOR OVERVIEW OF USE CASE
Agriculture Space agriculture and space-based support for terrestrial farming.

Climate protection Space applications for environmental conservation and combating climate change.

Energy Space energy creation and use for both terrestrial and space-based activities.

Manufacturing, 
servicing, and 
debris removal 

Building, repairing, and maintaining space-based structures, as well as manufacturing  
in space and monitoring terrestrial infrastructure.

Mining Space-based mining and monitoring of terrestrial mining.

Tourism Space-based tourism.

Communications Space-based secure communications. 

https://www.rand.org/pubs/research_reports/RRA609-1.html
https://www.rand.org/pubs/research_reports/RRA609-1.html
https://gatehousesatcom.com/bifrost-danish-project-with-international-collaboration-to-explore-ai-based-surveillance-applications-from-space/
https://defence-industry.eu/terma-delivers-ai-model-for-danish-surveillance-satellite-project/
https://defence-industry.eu/terma-delivers-ai-model-for-danish-surveillance-satellite-project/
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space and be launched in 2025. Carrying a capture 
system payload—“Space Robot,” developed by the ESA 
and European industry—it will use AI to autonomously 
assess the target and match its motion, with capture 
taking place through robotic arms under ESA supervision. 
After capture, the combined object will be safely 
deorbited, reentering the atmosphere at the optimum 
angle to burn up.29

In Belgium, entities such as Interuniversity 
Microelectronics Centre, known as imec, are at the 
leading edge of developing nanotechnology that is being 
commercialized for space. Imec’s Lens Free Imaging 
system is a new type of microscopic system that is 
not dependent on traditional optical technologies and 
fragile mechanical parts. Instead, it operates through 
the principle of digital holography, which allows images 
to be reconstructed afterward in software at any focal 

29 “OHB Sweden Contributes to ClearSpace-1 Mission,” December 8, 2020, OHB, https://www.ohb.de/en/news/2020/ohb-sweden-contributes-to-clearspace-1-
mission.

30 “Imec Technology Taking Off to Space,” Imec (website), January 25, 2021, https://www.imec-int.com/en/articles/imec-technology-taking-space.
31 “Imec Technology Taking Off.”

depth. This eliminates the need for mechanical focusing 
and the stage drift that occurs during time-lapse image 
acquisition, making it a more robust and compact system 
suitable for use in space.30 Imec is also perfecting 
manufacturing in space leveraging microgravity, 
which minimizes “gravitational forces and enables the 
production of goods that either could not be produced 
on Earth or that can be made with superior quality. This 
is particularly relevant for applications such as drug 
compound production; target receptor discovery; the 
growth of larger, higher-quality crystals in solution; and 
the fabrication of silicon wafers or retinal implants using 
a layer-by-layer deposition processes,”31 all of which are 
enhanced in microgravity.

In the United Kingdom, collaboration between the 
agricultural and space sectors seeks to enhance societal 
resilience through more efficient and self-sustaining crop 

The SpaceX Falcon 9 rocket carrying the Dragon capsule lifts off from Launch Complex 39A at NASA’s Kennedy Space Center in Florida 
on July 14, 2022. Source: SpaceX, https://commons.wikimedia.org/wiki/File:NASA-SpaceX_CRS-25_Liftoff_(KLS01-0007).jpg.

https://www.ohb.de/en/news/2020/ohb-sweden-contributes-to-clearspace-1-mission
https://www.ohb.de/en/news/2020/ohb-sweden-contributes-to-clearspace-1-mission
https://www.imec-int.com/en/articles/imec-technology-taking-space
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 production. Research entities such as the Lincoln Institute 
for Agri-Food Technology is commercializing technologies 
on LEO satellites to improve the spatial positioning of 
robots in agriculture to enhance their precision weeding, 
nutrient deployment, and high-resolution soil sampling 
capabilities.32 Furthermore, UK start-ups such as Horizon 
Technologies have developed novel ways of creating 
signals intelligence focusing on specific parts of the 
electromagnetic spectrum, allowing the company to 
leverage meta data for both commercial and government 
clients. An important component to Horizon’s success 
is the reduction in productions costs combined with 
accessibility to space launches.  

Across Europe, the ESA is conducting R&D to harness 
the sun’s solar power in space and distribute that energy 
to Earth. Under Project Solaris, space-based solar 
power is harvesting sunlight from solar-power satellites 
in geostationary orbit, which is then converted into 
microwaves, and beamed down to Earth to generate 
electricity. For this to be successful, the satellites would 
need to be large (around several kilometers), and Earth-
surface rectennas33 would also need to be on a similar 
scale. Achieving such a feat would enhance Earth’s 
energy resilience, but would first require advancements 
in in-space manufacturing, photovoltaics, electronics, and 
beam forming.34

The United States also partners with allied firms 
on foundational research to support upstream and 
downstream NewSpace technologies. The Defense 
Advanced Research Projects Agency (DARPA) Space-
Based Adaptive Communications Node (BACN) is a 
laser-enabled military internet that will orbit Earth. The 
Space-BACN will create a network that piggybacks on 
multiple private and public satellites that would have been 
launched regardless, using laser transceivers that are able 
to communicate with counterparts within 5,000 km. The 
satellite network will be able to offer high data rates and 
automatic rerouting of a message if a node is disabled, 
and it will be almost impossible to intercept transmissions. 
DARPA is working with Mynaric, a German firm, which 
designs heads for Space-BACN, and MBryonics, an Irish 
contractor, which uses electronic signals to alter light’s 

32 “Lincoln Institute for Agri-Food Technology,” homepage accessed February 2023, https://www.lincoln.ac.uk/liat/.
33 A rectenna (rectifying antenna) is a special type of receiving antenna that is used for converting electromagnetic energy into direct current (DC) electricity.
34 “Wireless Power from Space,” European Space Agency, September 11, 2022, https://www.esa.int/ESA_Multimedia/Images/2022/11/Wireless_power_from_

space. 
35 “DARPA, Lasers and an Internet in Orbit,” Economist, February 8, 2023, https://www.economist.com/science-and-technology/2023/02/08/darpa-lasers-and-an-

internet-in-orbit. 

phase, with the aim of having a working prototype in 
space in 2025.35

While US allies and partners offer a plethora of specific 
space-based commercial opportunities, the criteria 
for successful development remains constant: the 
combination of multiple technologies, reduction in 
production and maintenance costs, and safe access to 
operate in space. With that in mind, the US government 
can play two roles to help further expand this market:  

 ■ Act as a reliable, adroit customer who can issue 
contracts quickly (noting that many NewSpace 
firms do not carry large amounts of working capital 
and therefore cannot wait months for contractual 
confirmation). 

 ■ Continue to invest in deep technologies and develop 
those foundational upstream building blocks that 
NewSpace will seek to leverage.

Notably, however, some US executives are deliberately 
registering firms in allied jurisdictions and conducting 
all research and patenting there, too, to avoid the 
bureaucratic challenges of dealing with US International 
Traffic in Arms Regulations (ITAR) and, specifically, the 
tight controls associated with exporting NewSpace 
dual-use products for commercial use. This suggests 
two things: The first is that, while allies may lack financial 
firepower, they have jurisdictional strengths that can 
attract NewSpace firms to their shores; and the second 
is that US ITAR controls impacting dual-use technologies 
need to be updated to enable NewSpace firms to thrive.  
If such companies are blocked from selling to allied 
and partner markets, then the very model of dual-use 
becomes diminished and governments will be unable 
to benefit from the competition and iterative technology 
development that spill over from such commercial 
settings into the public sector. As Figure 2 shows, the 
US government does not currently invest enough in 
technologies relative to the private sector to enable 
such a stringent export controls program in the context 
of NewSpace. The two policies are incongruous: limited 
government R&D spending and excessive export controls. 

https://www.lincoln.ac.uk/liat/
https://www.esa.int/ESA_Multimedia/Images/2022/11/Wireless_power_from_space
https://www.esa.int/ESA_Multimedia/Images/2022/11/Wireless_power_from_space
https://www.economist.com/science-and-technology/2023/02/08/darpa-lasers-and-an-internet-in-orbit
https://www.economist.com/science-and-technology/2023/02/08/darpa-lasers-and-an-internet-in-orbit
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Recommendations for US and Allied 
Policymakers
Taking all the above into account, US and allied 
policymakers should focus on enhancing regulations and 
financial resources. Governments need to continue to 
create the conditions for the NewSpace market to prosper 
by playing the roles of a nimble customer and deep 
technology investor, enabling NewSpace companies to 
quickly access government contracts, while also helping 
mature next-generation space-based technologies. 
This helps such companies grow, become competitive, 
and enhance the sector. Specifically, US and allied 
governments should consider the following:

Recommendation #1: US and allied governments must 
continue to provide a stable and progressive regulatory 
environment for the NewSpace industry. This includes 
providing a clear and predictable legal framework for 

36 Author’s video interview with multiple American NewSpace executives, December 2022.

commercial space activities, as well as ensuring that 
regulations are flexible and adaptable to the rapidly 
changing technology and business models of the industry. 
ITAR is one area that needs urgent reform, given the dual-
use nature of many new space technologies. This problem 
is exemplified by US talent establishing next-generation 
space companies in Europe to avoid overly controlling and 
outdated ITAR constraints, according to interviews with 
industry participants.36 Given the cross-cutting nature of 
ITAR, the US National Security Council should examine 
ITAR rules and their utility for dual-use technologies 
impacting NewSpace, assessing such rules from a holistic 
perspective covering defense, trade, and economics.

Recommendation #2: US and allied governments should 
maximize coinvestment with industry in R&D to support 
the codevelopment of new technologies and capabilities 
for both the public and private sectors. This includes 
funding for research into new propulsion systems, as 

An increasing number of nations are launching an increasing number of space missions. United Launch Alliance Atlas V rocket carries 
Cygnus cargo vessel OA-6 for commercial resupply services supporting the International Space Station. Credit: United States Air Force 
Flickr, https://www.flickr.com/photos/usairforce/25422547293/.
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 well as materials and nanotechnologies that will enable 
more cost-effective and reliable access to space. To 
support such funding—and noting the challenge of 
private investment finding its way to allied entrepreneurs 
and engineers—the US government should consider 
establishing with allies and partners a new multilateral 
lending institution (MLI) focused on space technology to 
provide funding and other forms of support to companies 
in the commercial space industry. The MLI or “space bank” 
could provide loans, grants, loan guarantees, insurance, 
and other forms of financial assistance to companies 
engaged in commercial space activities, helping to 
mitigate the high costs and risks associated with space 
ventures. This could be modeled after any of the MLIs of 
which the United States is already a member.37 

Recommendation #3: Furthermore, the US government 
could provide tax credits and grants to NewSpace firms 
(US and allied) based on certain provisions that support 
wider government objectives—such as manufacturing 
locations, supply network participants, and expected labor 
market impacts. 

Any such credits and grants should be complemented by 
leveraging a suitable financial vehicle to conduct direct 
investment to take equity in NewSpace firms both at home 
and abroad. Crucially, this should be conducted without 
the government owning any of the intellectual property, 
as this impacts export opportunities and thus undermines 
the dual-use model. Such an effort would go some way in 
minimizing the socialization of risk and the privatization of 
rewards, and could be a role for either In-Q-Tel and/or the 
Department of Defense’s new Office of Strategic Capital.38 

Recommendation #4: To further support such an 
approach, the US government might create a national 
space co-R&D center of excellence for government and 
industry to work hand in glove to drive the codevelopment 
of breakthrough technologies, taking inspiration from a 
conceptually similar UK model of designing government 
contracts to address specific problems and awarding them 
to capable small companies.39

37 Rebecca Nelson, Multilateral Development Banks: U.S. Contributions FY2000-FY2020, Congressional Research Service, January 23, 2020, https://sgp.fas.org/
crs/misc/RS20792.pdf. 

38 In-Q-Tel is an independent, nonprofit strategic investor for the US intelligence community, created in 1999, https://www.iqt.org;  The US Secretary of Defense 
created the Office of Strategic Capital (announced December 2022), https://www.cto.mil/osc/.  

39 “Niteworks,” UK Ministry of Defence, March 28, 2018, https://www.gov.uk/government/collections/niteworks; and “UK MOD Front Line Commands Set to Benefit 
from New Decision Support Capability That Replaces Former Niteworks Service,” Qinetiq, June 4, 2021, https://www.qinetiq.com/en/news/futures-lab. 

Conclusion
NewSpace is making significant strides in developing 
cost-effective and innovative technologies for both public- 
and private-sector customers. This is important because 
it drives economic growth and can enhance national 
security through the delivery of new, cost-effective, and 
resilient technologies. Indeed, the NewSpace market is 
unquestionably growing, and governments, including 
the United States and its allies, have a critical role to play 
in shaping this market by acting as both customers and 
codevelopers with NewSpace firms. Such an approach 
allows governments to exert a degree of influence in the 
sector without constraining its creativity. However, this 
way of working may carry wider implications for national 
security paradigms in terms of dual-use technologies and 
public/private partnerships.

While use cases for NewSpace are almost limitless, 
multiple US allies and partners are already forging niche 
NewSpace areas of excellence that can bring about a 
degree of comparative advantage. To make best use of 
such opportunities, the United States should: 

1. Keep its market as open as possible to encourage 
competition and thus drive innovation. 

2. Provide specific programs and locations for 
codevelopment between allied academia, 
government, and industry without taking any 
intellectual property. 

3. Act as a nimble customer. 
4. Ensure there is a pragmatic balance between 

regulations that protect US space interests (i.e., 
ITAR) and those that unleash innovative dual-use 
endeavors. 

5. Create new financial instruments with allies through 
an MLI bank to support the financial investment 
needed to help the private sector commercialize 
the next generation of breakthrough space-based 
technologies.

https://sgp.fas.org/crs/misc/RS20792.pdf
https://sgp.fas.org/crs/misc/RS20792.pdf
https://www.cto.mil/osc/
https://www.gov.uk/government/collections/niteworks
https://www.qinetiq.com/en/news/futures-lab
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