
S C I E N C E  &  T E C H N O L O G Y  P O L I C Y  I N S T I T U T E

Trends in Russian Space Development

Pavel Panko
Luba Katz

Dylan H. Cohen
Asha Balakrishnan, Project Leader

October 2024
Approved for public release; 

distribution is unlimited.

IDA Product 3001835

IDA SCIENCE & TECHNOLOGY 
POLICY INSTITUTE

1701 Pennsylvania Ave., NW, Suite 500 
Washington, DC 20006-5805



The Institute for Defense Analyses is a nonprofit corporation that operates three 
Federally Funded Research and Development Centers. Its mission is to answer 
the most challenging U.S. security and science policy questions with objective 
analysis, leveraging extraordinary scientific, technical, and analytic expertise.

About This Publication

This work was conducted by the IDA Science and Technology Policy 
Institute under contract NSFOIA-0408601, Project ET-20-5115, “Russian 
Space Development.” The views, opinions, and findings should not be 
construed as representing the official positions of the National Science 
Foundation or the sponsoring agency.

Acknowledgments

The authors appreciate the contributions of Mr. Evan M. Wright, a former 
Science Policy Fellow, who conducted research in the initial phases of this 
study. The authors would also like to acknowledge Mr. Travis S. Cottom 
and Mr. Matthew A. Hallex, IDA Systems and Analyses Center; and Dr. 
Rebecca K. Miller, IDA Science and Technology Policy Institute, who 
served as technical reviewers for this work.

For More Information

Asha Balakrishnan, Project Leader 
abalakri@ida.org, 202-419-5480

Kristen M. Kulinowski, Director, Science and Technology Policy Institute 
kkulinow@ida.org, 202-419-5491

Copyright Notice

© 2024 Institute for Defense Analyses 
730 East Glebe Road, Alexandria, Virginia 22305-3086 • (703) 845-2000.

This material may be reproduced by or for the U.S. Government pursuant 
to the copyright license under the clause at FAR 52.227-14 [Dec 2017].



S C I E N C E  &  T E C H N O L O G Y  P O L I C Y  I N S T I T U T E

IDA Product 3001835

Trends in Russian Space Development

Pavel Panko
Luba Katz

Dylan H. Cohen
Asha Balakrishnan, Project Leader





iii 

Executive Summary 

The former Soviet Union has a long and distinguished history in space exploration. 
As the first country to launch a satellite into orbit and send the first human into space, the 
space program is one of the country’s proudest accomplishments. Since the collapse of the 
Soviet Union, the space program has been in transition. Russia remains a major space 
power despite recent economic hardships and technological challenges, and has publicly 
committed to maintaining its role as a global space leader. However, in recent years Russia 
has fallen behind other leading spacefaring nations that have adopted new concepts, such 
as reusable launch vehicles and proliferated small satellite constellations. Over the next 
decade, efforts to modernize Russia’s space capabilities may help Russia maintain its 
stature as a global power, but it is not assured. This study, performed by the Science and 
Technology Policy Institute (STPI), attempted to assess how the Russian space program 
may evolve by examining its recent activities, public policy announcements, role of the 
commercial sector, challenges, and other key areas that are critical for a robust space 
program. Specifically, STPI addressed the following questions: 

1. What space capabilities does Russia currently have and what capabilities does 
the country seek to preserve, develop, and acquire in the short term and longer 
term?  

2. What are the biggest challenges facing the Russian space enterprise over the 
next decade? 

3. Which Russian space companies are poised to emerge as industry leaders within 
Russia and in the world? Which companies may fail to maintain their current 
status as leaders? 

4. To what extent is Russia extending the timelines and life of its systems in orbit? 

5. How do these space capabilities and development efforts support military and 
national security objectives? 

The study drew on several open sources in English and Russian languages. These 
included: (a) government documents, including priority statements regarding space (when 
available), annual reports from Roscosmos (Russia’s state-owned space corporation), and 
budgets for the Federal space program; (b) analyses of satellites launched as well as launch 
vehicles based on Jonathon McDowell’s General Catalog of Artificial Space Objects 
database (McDowell 2024); and (c) unstructured discussions with Russia space experts to 
contextualize the reporting and publications about the Russian space program. To 
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characterize the commercial space actors, the study team compiled a list of companies from 
newspaper articles, reports, opinion pieces, and similar published literature, and 
TechSuccess documents (a rating scheme developed by the Western financial auditing firm 
PricewaterhouseCoopers to score domestic high-tech companies).  

Conducting research on the Russian space sector comes with a number of challenges 
and limitations, including a dearth of credible information about Russia’s space program.  

As such, STPI was unable to gather suitable information with adequate confidence on 
Russia’s space capabilities and development efforts that support military and national 
security objectives, rendering it challenging to answer the final study question.  

Russia seeks to maintain or preserve a set of active satellite constellations, launch 
services, and some (limited) lunar exploration capabilities 

Maintain existing constellations 

After the annexation of Crimea in 2014, the lack of access to Western technology 
prompted the Russian space industry to begin transitioning to a domestic model of 
production for key systems, such as GLONASS (Russia’s global navigation satellite 
system). The expanded international sanctions imposed on Russian companies in the wake 
of the invasion of Ukraine in 2022 have forced Roscosmos to shift to producing most 
spacecraft components domestically, which strongly affected satellite systems because 
most modern Russian satellites include microelectronics and other components produced 
by Western manufacturers. The shift in the production model has delayed the anticipated 
launch dates of most Russian satellites. In particular, GLONASS satellites had to be 
redesigned completely due to their heavy reliance on imported technologies and are now 
severely behind schedule when compared to the reported launch timeline prior to the war.  

Launch services 

Russia’s launch services continue to be the most stable aspect of its space program. 
The Proton and Soyuz workhorse vehicles are highly reliable, and Roscosmos has 
extensive domestic expertise in producing successful launches. Despite the initial delays 
in production, Russia’s relatively new cosmodrome, Vostochny, is now hosting launches 
and is being expanded to increase its capacity. That said, the competition between 
Roscosmos’ subsidiaries, shortages of funding, constant changes in leadership, and lack of 
strategic consensus have produced an incoherent vision for Russia’s future launch vehicles. 
Most tellingly, after being in development for decades, the most mature next-generation 
launch vehicle program, Angara, has only seen a handful of test flights. In addition, the 
status of the Baikonur cosmodrome based in Kazakhstan and currently leased to Russia is 
unclear. Despite these challenges, a reliable and trusted set of launch vehicles and its own 
spaceport enable Russia to maintain in-orbit presence through the use of domestic 
capabilities. 
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Lunar exploration 

The launch of the Luna-25 lander in 2023 has signaled Russia’s intention to continue 
the lunar exploration missions begun by the Soviet Union. However, the launch took much 
longer than expected based on public announcements, in part due to lack of resources 
assigned to the effort compared to the Soviet Luna missions. The timeline for the launch 
of Luna-25 was consistent with the deprioritization of scientific space missions by the 
Russian government, which has traditionally pursued more commercially aligned 
programs. 

Russia seeks to develop a serial manufacturing capacity for satellite constellations, 
establish a new orbital space station, and build a stable workforce 

Serial Manufacturing 

As it searches for additional streams of revenue, Roscosmos has been attempting to 
reach parity with Western satellite services, focusing on large low-orbit small satellite 
constellations. Compared to the United States and China, Russia has yet to begin its 
transition to serial production methods to produce commercial constellations. Roscosmos 
leadership has repeatedly expressed the need for Russia to “catch up” to other major 
spacefaring nations in terms of satellite production.  

Orbital Space Station 

The sunsetting of the International Space Station (ISS) has accelerated the need for 
Roscosmos to transition to the next-generation space station. Roscosmos has announced 
the Russian Orbital Station (ROS) will be in service by 2027. ROS’ expanded facilities 
seek to increase the range of possible applications, including facilitating production of 
materials for possible commercial use. Activating ROS by 2027 would require a new 
crewed spacecraft, a launcher for this new crewed vehicle, and the completion of a host of 
ground infrastructure projects, including monitoring stations and launch pads. Experts are 
dubious of Roscosmos’ ability to achieve the intended plans for ROS by 2027, and public 
statements from Roscosmos current leadership suggest that it is likely to attempt to extend 
the lifetime of the ISS past the currently planned deorbiting date of 2031. 

Economic Stability and a Sufficient Space Workforce 

To carry out its future plans for the development of its space enterprise, Russia 
requires sufficient funding and highly skilled workers. The latest projections for the 
Russian economy in 2024 are favorable, suggesting that it will expand, due in part to the 
realignment of its trade partners and seemingly limited impact of the sanctions. However, 
if the Russian economy begins to decline, civil space programs may lose funding as the 
Russian government will likely shift its priorities to more critical necessities. In particular, 
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civil satellite systems, experimental launch vehicles, and scientific missions are the most 
likely directions to be halted given historical trends.  

Russia’s space workforce is in a similarly precarious position. Roscosmos’ workforce 
is aging, with many current specialists close to retirement. STPI’s previous study found 
that Roscosmos may find it difficult to replace them and to maintain the necessary level of 
workers because the production of graduates in relevant fields is in decline, brain drain is 
high, and working in the space sector is no longer viewed as desirable.  

Russia seeks to develop a domestic commercial space sector, regain its space services 
market share, and grow its partnerships 

Seeking a Domestic Commercial Sector  

Roscosmos’ Director has gone on record of late in stating the need to develop the 
commercial space sector in order to assist Roscosmos in developing Russia’s space 
services economy. Historically, Roscosmos has stifled competition from the commercial 
sector to the benefit of its subsidiary companies, many of which are holdovers from the 
Soviet Union. This shift is indicative of Russia’s desire to capitalize on the new space trend 
observed in Western countries. At the same time, the barrier to entry for new space sector 
companies remains high due to the difficulties during the licensing process, shortage of 
components, and competition from Roscosmos-owned organizations. Consequently, the 
majority of new Russian entrants to the space sector are large private sector organizations 
for whom space services are a natural extension of their supply chain or products, and they 
have sufficient government contacts that can usher them through the licensing process.  

Seeking to Regain a Substantial Share of the Space Services Market  

Roscosmos is eager to regain the loss of launch revenue stemming from the war and 
the international competition. To increase its share of the domestic space services market, 
Roscosmos is expanding its pay-for-service capabilities—aimed at both government and 
private sector customers—and is attempting to monopolize the sale of Earth-observing 
data. Internationally, Roscosmos has engaged other BRICS countries with interest in 
prospective satellite constellations and the forthcoming Russian space station, attempted to 
market launch services to nations in the developing world, and is in the process of 
developing a new generation of launch vehicles that can feasibly compete in the 
international launch services market.  

Strengthening Foreign Partnerships 

Historically, Russia’s partnerships with the United States have resulted in a number 
of highly successful space projects, most notably the ISS. Since the termination or pause 
of the ISS partnership, the Russian space program has not shown the capacity to carry on 
major space exploration projects independently. Moreover, the severance in relations with 
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the West has brought Russia closer to China in terms of its strategic goals, which include 
the development of joint civil space capabilities and collaboration on military projects. 
Russia was the first partner with China on the International Lunar Research Station (ILRS). 
While China is a logical partner for Russia’s deep space ambitions, the Russia-China space 
partnership has yielded few tangible results despite the strong rhetoric from both sides. 
China does not view Russia’s contributions as critical to its strategic space projects, while 
Russia does not want to lose face by accepting a role as China’s junior partner. The state 
of Russia’s current capabilities suggests that it will have to accept China’s leadership to 
realize its major deep space projects.  

Russia has sought new foreign partners to offset its dependence on Western-produced 
technologies and loss of revenue from severed contracts with Western countries 
(Vedomosti 2023b; Zak n.d. dd). As part of this trend, Roscosmos is engaged in a 
marketing campaign across the developing world, seeking both customers for its space 
services and partners to collaborate with on space projects. 

Russia lost significant revenue and production capacity due to the severance of 
partnerships after its invasion of Ukraine, and its historical posture makes the 
prospect of adapting to the current circumstances difficult 

Prior to the conflict with Ukraine, Russia maintained a significant share of the 
international space services market, particularly in the area of launch services. In addition, 
Russia facilitated the majority of the crewed flights to the ISS, and sold RD-180 and RD-
181 rocket engines to the United States for use on the Atlas V and Cygnus U.S. launch 
vehicles. STPI estimates that Russia’s average revenue (adjusted in constant 2020 dollars) 
from 2006 to 2023 was approximately $1B per year for a total of $18.5B (Figure ES-1). 
The invasion of Ukraine severed these revenue streams, leaving Roscosmos with only a 
small proportion of its funding from sources other than the Russian government. STPI 
estimates that in 2021 the revenue from foreign sales and services accounted for an average 
of 30 percent of Roscosmos’ total (with a peak of 57 percent in 2020) revenue from non-
military projects.  
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Figure ES-1. Combined Estimated Revenue from Rocket Engine Imports, Sale of ISS Seats, 

and Launch Costs of Foreign Payloads 
 

STPI concluded that many aspects of Russia’s civil space sector—its programs and 
priorities, manufacturing and production capabilities, supply of talent, funding, and 
partnerships—are facing challenges. The conditions for maintaining a leadership position 
remain unfavorable for Russia as its space sector is hampered by an obsolete industrial 
base, weak to nonexistent commercial sector, and loss of historical partnerships.  

Sanctions placed on Russia from its invasion of Ukraine have created a shortage of 
key spacecraft components including microelectronics. While Russian manufacturers are 
capable of producing some of the required technologies, much of the software and 
microelectronics previously supplied by Western firms cannot be easily replaced by 
domestic substitutes, which has created further delays due to the need to redesign space 
systems across the board. Finally, Russia’s commercial space sector is hampered by 
Roscosmos’ historical priorities. Roscosmos is a regulator of commercial space companies 
overseeing their activities. At the same time, Roscosmos, a state-owned enterprise, is both 
a supplier to the Russian government as well as the biggest customer of space services in 
the Russian market. This dual role carries an inherent conflict of interest, which Roscosmos 
has exploited to its own financial advantage. First, its subsidiaries are prioritized in 
competitions for government contracts, stifling competition. Second, new ventures in the 
space sector are required to obtain permits from Roscosmos, giving it full control over any 
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potential competitor. As a result, Russia’s non-Roscosmos commercial space sector 
companies have struggled to compete with Roscosmos and its subsidiaries to the detriment 
of the space sector at large. 

Russia has been unable to stimulate a vibrant commercial space sector and as a 
result no company or entity is poised to become an industrial leader  

Roscosmos’ role as both a regulator of the space industry and a corporation in its own 
right places constraints on the development of Russia’s private space sector. Throughout 
the years, Roscosmos has guarded the interests of its subsidiaries against private sector 
competition, including in the development of launch vehicles, remote sensing services, and 
fulfillment of military contracts.  

A picture of a relatively weak commercial space sector emerged from this study. 
Relative to other technology sectors in Russia, investments in space and space-adjacent 
companies are small by Russian technical industry standards. Of the 117 space and adjacent 
companies established within the different application areas between 2010 and 2020, 15 
percent are on the path to bankruptcy based on absent revenue. Furthermore, the active 
space companies appeared to be more financially volatile and smaller in terms of revenue 
than other tech sectors. Companies specializing in launch services or products appeared to 
be more vulnerable, presumably due to a combination of the Ukraine war and competition 
from Roscosmos’ subsidiaries.  

STPI has not identified any Russian companies poised to emerge as a leader in the 
global space industry and to compete for the global market share.  

The life expectancy of GLONASS satellites has increased over the decades 
demonstrating high quality engineering, but the pace of replacement has waned 
suggesting the full functionality of the GLONASS system may not be maintained in 
the future. 

Two trends emerged from investigating lifetime performance of GLONASS satellites 
over time: (1) as new generations of GLONASS satellites were introduced, their expected 
lifetimes increased but Russia often relied upon those satellites beyond their planned life 
expectancy; and (2) given the longer lifetimes for subsequent programs, fewer satellites 
were launched each year resulting in a constellation that is past its prime. In addition, 
because of supply chain disruption due to international sanctions, Roscosmos is 
redesigning future GLONASS satellites to rely primarily on domestically produced 
components. These trends suggest that Russia is struggling to manufacture enough 
satellites to maintain full functionality of the GLONASS constellation and to replace 
GLONASS satellites in a timely manner, without relying on in-service satellites to 
overperform their expected lifetime.  
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1. Introduction 

Russia has been the leader in many great achievements in space. It launched the first 
satellite into orbit in 1957, opened up the possibilities of human space exploration by 
sending the first cosmonaut to space in 1961, and placed a space station into orbit in 1971. 
Generations of Russians have looked to the space program as a source of inspiration and 
pride. After the fall of the Soviet Union, the Russian Federation and other partner nations 
collaborated and built off the Russian Mir module to construct the International Space 
Station (ISS). In the past 25 years, many spacefaring nations continued to rely on Russia’s 
Soyuz vehicle to launch astronauts and payloads into orbit.  

Russia remains a major space power despite recent economic hardships and 
technological challenges, and has publicly committed to maintaining its role as a global 
space leader. However, in recent years Russia has fallen behind other leading spacefaring 
nations that have adopted new concepts, such as reusable launch vehicles and proliferated 
small satellite constellations. Over the next decade, efforts to modernize Russia’s space 
capabilities may help Russia maintain its stature as a global power, but it is not assured. 

The Science and Technology Policy Institute (STPI) assessed Russia’s current space 
capabilities, future challenges, and the presence and viability of the future Russian space 
enterprise guided by the following questions:  

1. What space capabilities does Russia currently have and what capabilities do they 
seek to preserve, develop, and acquire in the short term and longer term?  

2. What are the biggest challenges facing the Russian space enterprise over the 
next decade? 

3. Which Russian space companies are poised to emerge as industry leaders within 
Russia and in the world? Which companies may fail to maintain their current 
status as leaders? 

4. How do these space capabilities and development efforts support military and 
national security objectives? 

5. To what extent is Russia extending the timelines and life of its systems in orbit? 

A. Data Sources and Methodology 
We drew on several open sources to address these research questions. These included 

government documents, such as priority statements regarding space (when available), 
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annual reports for Roscosmos (Russia’s state-owned space corporation), and budgets for 
the Federal space program. These documents provided valuable insights regarding the 
investments and priorities for space that the Russian government was publicly discussing. 
We also relied on Russian and English language reports, newspaper articles, and websites 
discussing Russian space activities.  

Second, analyses of satellites launched as well as launch vehicles were based on 
Jonathon McDowell’s General Catalog of Artificial Space Objects database (McDowell 
2024). We used this source to analyze data on Russian rocket launches as well as the 
payloads carried on these rockets to understand the frequency, breadth, and scope of the 
Russian launch sector. Though McDowell categorizes the payloads into application areas, 
we refined and merged some categories.  

Third, we had a small set of unstructured discussions with Russia space experts, when 
feasible. These conversations provided context on the reporting and publications about the 
Russian space program coming out of the Russia.  

Fourth, to identify Russian commercial space companies, the study team drew on 
several sources of data to identify private companies including newspaper articles, reports, 
opinion pieces and similar published literature, and TechSuccess (ТехУспех).1 
TechSuccess is a rating scheme developed by the Western financial auditing firm 
PricewaterhouseCoopers (PwC) to score domestic high-tech companies. TechSuccess uses 
experts to rate companies for innovativeness, growth, and export potential based on 
financial data, technologies owned, leadership, number of employees, products/services, 
customers, and other indicators. From this source we obtained company names, main 
products/services, and revenue levels for 2018, 2019, and 2020—the most recent years 
available. We also obtained information about companies included in the “space and 
aviation” category from the Skolkovo innovation center, which maintains a database of 
companies it funded. Finally, we used data from the Russian Science Foundation, a 
research and development (R&D) funder similar to the National Science Foundation in the 
United States to find commercial recipients of grants on the topics related to space.  

The list of companies gathered from these sources was reviewed to identify all 
companies that offered space or space-adjacent products. For these companies, we 
collected additional data, including their website addresses, whether the company was 
active, revenue over the most recent 3 years to the extent available, number of employees, 
evidence of partnerships or business relationships with Roscosmos and the Russian 
Ministry of Defense, and foreign customers.  

 
1  The rating was developed by PwC in 2013 (http://ratingtechup.ru/en/about/) 
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B. Limitations 
Conducting research on the Russia space sector comes with a number of challenges 

and limitations. In October of 2021, the Russian government issued a decree that limited 
Russian nationals from sharing information on domestic space activities with foreign 
citizens (Reuters 2021). Consequently, STPI did not contact any Russian residents 
knowledgeable about the space sector to avoid putting them at risk. Furthermore, many 
Roscosmos websites and other information about the agency—including its financial 
status, annual reports, and plans—became inaccessible.  

We had no way to validate the accuracy of information found on public Russian 
websites beyond a small number of interviews. The Russian government is protective of 
the reputation of its space sector and any negative data may be suppressed and positive 
data exaggerated. Similarly, we had no way to confirm the information reported in news 
articles or English-language websites. Finally, the space activities and the geopolitical 
situation are highly dynamic.  

Regarding the Russian commercial companies, STPI could not verify the accuracy of 
information, other than to note whether the websites were working and if the revenue data 
were similar across TechSuccess, Skolkovo, and other public sources of financial 
information. For some companies, it was difficult to reconcile the names from different 
sources, due to the use of full names, acronyms, and transliterations. Therefore, it is 
possible that in some cases the same companies remain on the list under slightly different 
names.  

C. Organization of Report 
The report is organized into eight chapters. Chapter 2 contains a background of 

Russia’s space history, national policies, space budgets, priorities, and challenges. Chapter 
3 discusses Russia’s launch sector; Chapter 4 focuses on Russia’s civil space systems, and 
Chapter 5 briefly touches on the future of Russian space exploration. In Chapter 6, we turn 
our attention to Russia’s commercial space sector. Chapter 7 provides a lifetime analysis 
Russia’s global navigation satellite system—GLONASS. Chapter 8 is another analysis 
investigating the revenue from space services Russia has benefited from over the years. 
The report culminates in a final chapter that summarizes the findings from the study.  
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2. Space Priorities and Challenges 

A. Background 
On October 4, 1957, the Soviet Union shocked the world as it successfully launched 

the first artificial satellite, Sputnik 1, into Earth’s orbit. For decades, the Soviet Union 
continued to maintain its leadership in space, becoming the first nation to launch and return 
a living organism into orbit, reach the surface of the Moon with a spacecraft, and most 
importantly, send the first human being into space (Aliberti and Lisitsyna 2019). 
Throughout its existence, the Soviet Union maintained space as a priority, devoting 
significant funds to the realization of its space program. 

 After the dissolution of the Soviet Union in 1991, the Russian space sector 
experienced a period of decline due to a steep drop in government funding (Zak n.d. x). 
The space sector trends are reflected in Figure 1, which describes the Russian launch 
activity from 1991 onward. Lack of funding led to delays or outright cancellations of space 
programs outside of launch and propulsion (Mathieu 2010), which resulted in the 
degradation of on-orbit capabilities and an exodus of experts from the space workforce 
(Aliberti and Lisitsyna 2019). Moreover, the fragmentation of the Soviet Union, which 
distributed its space industry among its constituent republics, resulted in Russia having to 
work across foreign borders to maintain ties with key organizations abroad (Mathieu 2010). 

Consequently, the 1990s and early 2000s were a challenging period for the Russian 
satellite sector as developers struggled to maintain on-orbit capabilities by repurposing 
Soviet programs and developing novel customer bases (Zak n.d. t). In the early 1990s there 
was a great deal of activity, but that activity dipped later in the decade as cooperation with 
the United States and other allied partners gained traction, particularly with the ISS. 
Although certain companies within the Russian space industry, such as launch vehicle and 
propulsion manufacturers, fared better due to foreign commercial interest, satellite 
manufacturing was deprioritized. As the economic conditions improved in the mid-2000s, 
the Russian government renewed its interest in funding civil space programs, while 
protecting the struggling space sector organizations from foreign competition (Zak n.d. t). 
The launch trend picked up again in the early 2010s as the commercial satellite sector began 
flourishing with more missions and the United States lacked transportation for its 
astronauts to and from the ISS.  

Figure 1 describes the number of launch vehicles Russia placed in orbit over time.  
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Source: McDowell (2024) 

Figure 1. Number of Russian Launches Over Time, 1991–2023 

 
During the 2010s and 2020s, expansion of the Russian civil space sector came into 

conflict with the ambitions of the Russian government. The war against Georgia and later 
Ukraine undermined Russia’s geopolitical standing and resulted in economic losses for the 
space sector due to the international sanctions imposed by the United States and its allies 
(Aliberti and Lisitsyna 2019). Nevertheless, despite the military annexation of Crimea in 
2014, Russia’s launch services were still highly sought after in the West, and Russia was 
able to maintain a place in the international launch services market (Aliberti and Lisitsyna 
2019). 

The invasion of Ukraine in February 2022 precipitated a major shift in Russia’s 
relationship with its most important international partners in space, including the United 
States, the European Union, and the United Kingdom. Russia’s space program had to 
change their production models due to lack of access to Western space-grade components 
(de Selding 2023). The changes to the component base along with the steep drop in revenue 
from severed contracts with former Western partners has caused delays to many space 
programs (RIA Novosti 2023g). 

Russia’s space agency, Roscosmos, has addressed its challenges and outlined a set of 
priorities, both through the media (Cordell 2022; RBK 2023a) and through action on the 
international stage (Interfax 2023b). Roscosmos’ ability to accomplish its stated goals is 
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best understood in the context of Russia’s space enterprise and policy landscape. The 
following sections discuss the structure of Russia’s space sector as well as the legislation 
and funding for space activities. 

B. Russian Space Enterprise 
The Russian space enterprise consists of two major components: (1) the civil program, 

overseen by the Prime Minister and centered around Roscosmos, and (2) the defense 
program, overseen by the Ministry of Defense and embedded within the armed forces. The 
focus of this report is on the civil arm of the Russian space sector. 

Roscosmos is a state-owned corporation formed in 2015 through a merger of the 
Russian Federal Space Agency and the United Rocket Space Corporation. It controls all 
aspects of Russia’s rocket and space industry, including strategic planning and 
policymaking, industrial production and launch of spacecraft, training of cosmonauts, 
collaboration with international space agencies, and operation of the ISS. Roscosmos also 
controls dozens of subsidiaries and (importantly) regulates the commercial space sector, 
including issuing licenses to start-up companies.  

Roscosmos is organized around eight areas: (1) human space flight, (2) launch 
systems, (3) unmanned spacecraft, (4) rocket propulsion, (5) military missiles, (6) space 
avionics, (7) special military space systems, and (8) flight control systems (Aliberti and 
Lisitsyna 2019). Figure 2 notionally describes how Roscosmos’ priorities are established 
and how it carries out those priorities. The central government establishes the priorities of 
Roscosmos through a central budgeting process, described in the next section. The 
development of priorities is done in collaboration with the Russian Academy of Science, 
which engages both with the budget process and directly with Roscosmos. Finally, the 
Ministry of Defense contracts with Roscosmos to execute some of its missions and, as a 
result, the lines between the civil and military space programs can be blurred. 
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Source: Aliberti and Lisitsyna (2019) 
* Indicates that Roscosmos has reorganized and changed names a few times. 

Figure 2. Roscosmos Space Corporation Governance, Oversight, and Partners 
 

STPI used public sources (including the Roscosmos website that was accessible until 
the fall of 2022) to characterize the structure of the agency, which at the time was composed 
of 85 organizations. Of these, 74 appeared to be active, 6 had been liquidated or likely 
liquidated, and the status of the remaining 5 was either not available or contradictory 
depending on the source. The number of Roscosmos components differed depending on 
the year or the source, but whether these discrepancies were due to mergers and 
acquisitions or inaccuracies in the data could not be determined.  

A review of the available information on the activities of each component revealed 
that 67 of 85 Roscosmos components were involved in research, development, and 
manufacturing. The remaining were service providers, training units, suppliers, and 
financial/management organizations. Table 1 presents the Roscosmos organizations by the 
focus areas, to the extent these could be determined. 

 
Table 1. Roscosmos Organizations by Focus Area 

Organization Focus Areas 
Number of 

Organizations 
Guidance, Navigation and Control 16 
Propulsion 9 
Economics, Policies, Management 7 
Launch Vehicles 7 
Missiles 6 
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Organization Focus Areas 
Number of 

Organizations 
Satellite Communications; Remote Sensing 6 
Ground Infrastructure 5 
Spacecraft Integrator 5 
Materials 3 
Test Infrastructure 3 
Purchasing 3 
Power supply and storage 2 
Training 2 
Prototypes 1 
Transportation 1 
Human Space Flight 1 
Unknown 8 

Note: STPI Coded these organizations by focus area based on limited information. Each organization was 
coded into a single focus area. 

Source: Roscosmos Annual Report (2020)  

 
STPI used an open source database to gather financial data on individual Roscosmos 

components for 2020, the most recent year available. According to the database, revenue 
for 79 components with data ranged from ₽33B to nearly ₽400B. The top 10 organizations 
by are shown in Table 2 and includes well-known entities such as Energia, Progress, and 
Reshetnev. 

 
Table 2. Top 10 Roscosmos Organizations with the Highest Assumed Revenue,  

Average from 2011 to 2020 

Short 
Name Full Organization Name Focus area 

Average 
Revenue, billion 

Rubles - ₽ 

MITT Corporation Moscow Institute 
of Thermal Engineering  

Intercontinental missiles 56.7 

Progress Rocket and Space Center 
Progress 

Launch vehicles, remote sensing 
and scientific spacecraft 

33.9 

TSENKI Ground-based space 
infrastructure operation center 

Cosmodromes 33.7 

Energia S.P. Korolev Rocket and 
Space Corporation Energia 

Launch vehicles, satellites, 
automatic interplanetary 
stations, manned space 
vehicles, manned orbital 
stations, ballistic, cruise and 
other missiles 

32.3 
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Short 
Name Full Organization Name Focus area 

Average 
Revenue, billion 

Rubles - ₽ 
Khrunichev Khrunichev State Space 

Research and Production 
Center 

Launch vehicles, orbital modules 30.3 

Votkinsk 
Plant 

JSC Votkinsk Machine 
Building Plant 

Missiles 30 

Reshetnev Academician M.F. Reshetnev 
Information Satellite Systems 

Satellites 24.9 

Titan-
Barrikady 

Federal Research and 
Production Center “Titan-
Barrikady” 

Missiles and weapons systems 20.8 

Pilyugin Academician N.A. Pilyugin 
Research and Production 
Center of Automatics and 
Instrument Engineering 

Control systems 16.6 

Lavochkin Lavochkin Research and 
Production Association 

Landers, scientific payloads, 
rocket upper stages 

14.8 

Note: Average revenue in raw Rubles between 2011–2020 
Sources: E-Dossier, public websites of Roscosmos organizations, when available 

 
Operating revenue for these subsidiaries comes from direct Roscosmos funding but 

also from other sources such as the Ministry of Defense, other Roscosmos subsidiaries, and 
other State-owned Enterprises (SOEs).  

C. National Space Policies and Funding 
In response to the new economic and geopolitical challenges that faced the Russian 

Federation after the collapse of the Soviet Union, the Russian government adopted new 
legislation to govern and regulate space activities. The first major piece of legislation 
adopted by the Russian government was the 1992 Presidential Decree on Space Activities 
Administration Structure in the Russian Federation, which formed the governmental 
organization responsible for regulating and administrating space activities: Roscosmos. 
The second major piece of legislation was the Law of Space Activities passed in 1993, 
which became the main federal law governing space activities conducted by Russia and 
defined the parameters for government financing for space activities.  

The Law on Space Activities has been amended several times throughout the years 
and continues to serve as the main legislation regulating space activities in the Russian 
Federation (Buzko 2021). The Law on Space Activities includes provisions for empowering 
Roscosmos to draft long-term planning documents that lay out the Federal Space Program 
(FSP), which must be approved by the President of the Russian Federation, with input from 
government stakeholders from the Ministry of Defense, the Ministry of Finance, the 
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President’s Security Council, and the Russian Academy of Sciences (Aliberti 2019). FSP 
documents typically outline 10-year plans for development of the major components of 
Russia's space infrastructure, including the following (Roscosmos 2021): 

• Development, expansion, and maintenance of the Russia's national satellite 
constellation; 

• Development of launch systems; 

• Development and maintenance of Russia’s spaceports; 

• Scientific and technical aspects of Russia’s manned space flight program, 
including the training of cosmonauts and the use and development of modules 
for the ISS; 

• Deep space exploration and other scientific missions in space; and 

• National socioeconomic development with respect to space. 

FSPs are funded through both the federal budget as well as extra-budgetary sources 
and profit from commercial activities such as launch services and satellite development 
provided to foreign customers (Aliberti 2019). Beyond the federal space program, several 
planning documents have been adopted to guide specific programs, called Federal Targeted 
Programs (FTPs).  

As part of President Vladimir Putin's second term in office during 2004–2008, the 
space sector received additional stimulus, due in part to the growth of Russia's energy 
export business at the time (Aliberti 2019). During this period, the Russian government 
adopted the FTP on the Development of Russia’s Cosmodromes (2006–2015), which 
allocated funding specifically for developing ground infrastructure at the new Vostochny 
cosmodrome and the Dombarovsky launch site, as well as municipal enhancements and 
accommodations for the workforce in those regions; the FTP on the Development of 
Cosmodromes was renewed for 2017–2025 (The Government of Russia 2017). In addition, 
the GLONASS system, Russia's primary system for satellite navigation, had been severely 
depleted due to lack of funding in the 1990s (GLONASS Consumer Application Center 
n.d.; Mathieu 2010; Zak n.d. x). Given the necessity of a satellite navigation system for 
both civil and defense-related goals, the Russian government adopted an FTP on the 
Development of GLONASS (2002–2011), which was renewed for 2012–2020. Subsequent 
to the two FTPs on GLONASS, funding for development and maintenance of the system 
was folded into the federal budget. 

Table 3 shows the total federal budget allocated to space activities during years 2014–
2024, along with projected budgets for 2025–2026. The trend in federal funding over the 
years has been relatively stable, despite numerous cuts to spending on space. Data for 2023 
to 2026 are speculative based on documents of expected budgets for space activities. The 
future GDP deflators and exchange rates are estimated based on data from 2022. It is 
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important to be aware that the budget figures in Table 3 do not include military space 
programs, personnel, or maintenance for military space assets (e.g., Plesetsk cosmodrome), 
or extra-budgetary funding (Luzin 2021b). 

 
Table 3. Total Federal Budget of Space Activities, 2014 to 2026 

Year 

Russian FSB 
Budget 

(Billions of 
Current 
Rubles) 

GDP 
Deflator, 

World Bank 
Data, Base 
Year = 2016  

Russian FSB 
Budget 

(Constant 2016 
Rubles) 

Exchange 
Rates 

Rubles to 
Dollars 

Russian FSB 
(Billions of 

Constant 2016 
Dollars) 

2014 178 90.662 196.334 38.378 5.116 
2015 166 97.234 170.721 60.938 2.802 
2016 164 100.000 164.000 67.056 2.446 
2017 173 105.350 164.215 58.343 2.815 
2018 181 115.883 156.192 62.668 2.492 
2019 195 119.664 162.956 64.738 2.517 
2020 198 120.739 163.990 72.105 2.274 
2021 203 143.668 141.298 73.654 1.918 
2022 217 166.374 130.429 68.480 1.905 
2023 258 166.374 155.072 85.160 1.821 
2024 286 166.374 171.902 85.160 2.019 
2025 272 166.374 163.487 85.160 1.920 
2026 258 166.374 155.072 85.160 1.821 

Note: Data in italics is future data and assumed. 
Sources: Russian FSB budget taken from FCP economy website, GDP deflator from World Bank 

(NY.GDP.DEFL.ZS), Exchange rates taken from International Monetary Fund (ENDA_XDC_USD_RATE) 

D. Priorities 
To understand the state of the space sector in Russia, STPI examined official policy 

documents describing space priorities as well as interpretation and evaluation of these 
priorities in published literature. In addition, STPI attempted to look beyond the official 
statements to validate and clarify the priorities by interviewing a few knowledgeable 
individuals originally from Russia but currently residing in Europe or the United States.  

1. Launch Infrastructure and Vehicles 
As a result of the current economic and geopolitical challenges facing Russia, the 

Russian government and Roscosmos are prioritizing the preservation of their launch 
capabilities, including both infrastructure and vehicle development. Historically, Russia 
has had a robust launch infrastructure for both domestic use and for providing access to 
space as a service to other countries. Russia seeks to preserve and maintain a launch 
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program that is suitable to the needs of Roscosmos’ main customers and is largely 
independent from foreign organizations or states (Zak n.d. z). It seeks to ensure 
uninterrupted deployment and maintenance of on-orbit space assets through the stable 
development and exploitation of launch vehicle programs that can perform light-, medium-
, and heavy-lift operations (RIA Novosti 2023a; Pyadushkin and Klotz 2021; Lukin et al. 
2021). Subsequent sections in this report will go into depth about Russia’s intentions 
towards launch vehicle programs, launch sites, and their launch services programs.  

2. Key Satellite Programs 
Russia has a number of legacy programs that support its communication, remote 

sensing, and position, navigation, and timing (PNT) missions. Figure 3 describes the 
number of these payloads launched over time. Russian payloads are predominantly 
communication payloads followed by remote sensing, training, and test payloads 
(McDowell 2024). Chapter 4 will discuss the major programs Russia’s civil space program 
continues to support as well as the current outlook for future programs.  

 

 
Source: McDowell (2024) 

Figure 3. Annual Number of Russian-Owned Payloads, by Payload Category,  
Launched by Russia, 1991 to 2023 

3. Space Exploration 
Russia boasts a series of firsts when it comes to human space flight (termed manned 

spaceflight in the Russia translation). Russia saw the first human in space, Yuri Gagarin, 
in 1961. Russia is also responsible for the first woman in space in 1963 and the first 
spacewalk or extravehicular activity (EVA) in 1965. In more modern times of the Russian 



 

14 

Federation, Russia joined the ISS, the most lauded international scientific partnership in 
this generation. Russia signed the International Governmental Agreement (IGA) on Space 
Station Cooperation with the United States, Japan, Canada and 11 participating European 
Space Agency (ESA) countries.  

Since 2022, Russia’s commitment to continue working with other nations on the ISS 
has been in question. In April 2022, the then head of Roscosmos, Dmitry Rogozin, 
threatened withdrawing from the ISS in response to sanctions from the West due to 
Russia’s invasion of Ukraine (Wall 2022). In July 2022, Rogozin was dismissed from his 
position and his successor Yury Borisov seemingly confirmed Rogozin’s plan to withdraw 
from the ISS “after 2024” and transition to Russia’s own Orbital Space Station (Foust 
2022). However, Russian space officials simultaneously informed the National 
Aeronautics and Space Administration (NASA) that the date of “after 2024” actually meant 
“not earlier than 2028.” Luzin (2022b) suggested that Roscosmos was issuing conflicting 
and vague deadlines to stall for time to build its own space station, while trying to avoid 
antagonizing the Kremlin. 

4. Space Services 
Despite owning a major share of the Russian space sector, Roscosmos has struggled 

to turn a profit in recent years (Luzin 2021a). Prior to Russia’s conflict with Ukraine, 
Roscosmos had a strong position in the launch services market, and was in the process of 
expanding its base of international customers. However, due to Russia’s conflict with 
Ukraine and the incendiary rhetoric of its management, Roscosmos has lost the majority of 
its international revenue stream (Zak n.d. dd). Since his appointment in 2022, Roscosmos 
director Yuri Borisov has made repeated public overtures about creating a space services 
market with Roscosmos at its center. According to Borisov, this market would cater 
primarily to domestic government and private customers, providing services such as 
telephony, high-speed internet, and imaging of the Earth’s surface (Luzin 2021c; RBK 
2023a; RIA Novosti 2023a; Russian News Agency TASS 2023d). As part of this market, 
Borisov seeks to promote private space businesses that have been historically marginalized 
due to competition with Roscosmos and to develop cost-effective launch systems that 
would help Russia regain its position in the launch services market (RIA Novosti 2023e). 

5. Satellite Production 
Roscosmos intends to shift its satellite production model away from custom-built, 

large satellites to semi-automated small satellite assembly lines. This shift is due in part to 
Roscosmos’ stated perception that Russia’s share of in-orbit satellites is shrinking, as its 
foreign competitors and partners outpace its yearly satellite production capacity (RBK 
2023a), as well as Roscosmos’ desire to stay competitive in the satellite services market by 
modernizing its offerings. To do so, Roscosmos is encouraging both its subsidiaries and 
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private space companies to invest in small satellite manufacturing and is building factories 
to increase its satellite manufacturing capacity (RBK 2023a; RIA Novosti 2023a). 
Roscosmos director Borisov has stated that modernizing Russia’s satellite production 
model is coming “too late” and that Russia’s private sector will need to contribute in order 
to reach Roscosmos’ goals for the number of satellites in orbit (RBK 2022a). 

6. Commercial Space Sector 
Roscosmos acts as both a provider of space services, being the owner of the majority 

of Russia’s major space companies, and a regulator of Russia’s space sector. In this 
contradictory role, Roscosmos has treated its space subsidiaries preferentially, thereby 
creating an unfavorable climate for other commercial space companies (Vidal and Privalov 
2023). Consequently, Russia’s non-Roscosmos commercial space sector is relatively small 
and underdeveloped compared to that of the other major spacefaring nations (Vidal and 
Privalov 2023).  

To offset the recent loss of foreign contracts, Roscosmos plans to outsource a subset 
of space services to the private sector (RIA Novosti 2023a; Russian News Agency TASS 
2023d). To do so, Roscosmos now seeks to incentivize new and emerging Russian space 
companies without harming its subsidiaries (Luzin 2021c). Chapter 5 will describe the state 
of Russia’s commercial space industry and characterize the types of services provided by 
private sector actors.  

7. Partnerships 
Due to its increasingly isolated position, Russia has sought new foreign partners to 

offset its dependence on Western-produced technologies and loss of revenue from severed 
contracts with Western countries (Vedomosti 2023b; Zak n.d. dd). As part of this trend, 
Roscosmos is engaged in a marketing campaign across the developing world, seeking both 
customers for its space services and partners to collaborate with on space projects (Interfax 
2022b; Interfax 2023b; Russian News Agency TASS 2023o; Zak n.d. r).  

Moreover, the severance in relations with the West has brought Russia closer to China 
in terms of its strategic goals, which include the development of joint civil space 
capabilities and collaboration on military projects (Harvey 2021; Jones 2021). However, 
despite frequent rhetoric about collaboration on major civil projects in space, the China-
Russia partnership has not yet resulted in overt accomplishments. Experts interviewed by 
STPI suggested that any progress made on this front remains behind the scenes. 

E. Challenges 
A number of sources, both domestic and foreign, concluded that despite its successful 

past, the Russian space sector suffers from many deficiencies. These include poor 
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management and corruption, obsolete industrial base and absence of healthy private sector, 
declining workforce, and lack of funding stemming from slashed government budgets and 
loss of commercial revenue. 

1. Corruption  
Roscosmos bureaucracy, top-down management, and low pay foster corruption 

(Moltz 2020), of which Vostochny is the most emblematic example because of its scale. 
According to an exposé in the Moscow Times published in 2018, 17,000 violations have 
been uncovered since construction had begun 4 years before, amounting to ₽10 billion 
($152 million) in losses or 10 percent of the construction budget (The Moscow Times 
2018a; Moiseev et al. 2021; The Moscow Times 2018b). More than 140 criminal cases 
have been brought against 1,000 officials and contractors (The Moscow Times 2018b). In 
2019, the opposition leader Alexei Navalny also alleged widespread corruption across the 
Russian space enterprise, starting with personal enrichment of its then-director Rogozin 
(Berger 2021). In 2021, Russia’s Federal Security Service declared nearly all information 
about Roscosmos off-limits to foreigners on national security grounds—probably at least 
in part as an effort to shield the agency plagued with corruption from scrutiny (The Moscow 
Times 2022). 

2. Space Specific 

a. Poor management 
The Russian space sector remains a highly centralized bureaucracy, where 

programmatic and operational decisions are shrouded in secrecy (Vidal 2023) and funding 
for projects is decided based on politics. An enormous and questionable investment in 
building Vostochny—described as “a cosmodrome without a mission,” and “a sacrifice to 
the political altar”—is an especially poignant example of failed government-driven 
decision-making (Bodner 2019; Zak n.d.a.). An effort to piece together space sector 
priorities unearthed a series of vaguely worded and constantly updated official policy 
documents, suggesting that the space sector lacks long-term vision and strategy. As noted 
in one Russian-language source, even space experts cannot identify Russia’s space goals 
and priorities (Жданов 2022). 

Government control of the space sector is also apparent in the choice of Roscosmos 
leadership. Anatoly Zak points out that as an R&D-focused agency with a technical 
workforce, Roscosmos should be led by “an intelligent technocrat and an experienced 
administrator” rather than “commands-barking military men” or the political hacks who 
ran Roscosmos for the past 20 years (Zak n.d.a; Varlamov.ru 1 июня 2020). 

To illustrate his point, Zak describes how in 2009 Roscosmos leadership was rushing 
the launch of the unprepared and untested Phobos-Grunt spacecraft, and only the refusal of 
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its own scientists and of the Russian Academy of Sciences to go along stopped Roscosmos 
from moving forward. However, even the most influential scientists could not prevent the 
disastrous launch of Phobos-Grunt 2 years later. A controversial restructuring of the 
Russian Academy of Sciences in the 2010s diminished its influence (Stone 2014) and 
ensured that its experts play a minimal role in steering the scientific direction of Roscosmos 
or evaluating its needs (Уваров 2021). In another clear example of questionable 
investment, Roscosmos has begun construction of new, lavish headquarters on the premises 
of the Khrunichev Space Center in Moscow (Vidal 2023). 

Finally, a group of Russian industry experts said in published interviews that defense-
related technologies are the strongest components of the space sector. However, placing 
military and civilian space programs within the same agency makes the structure of 
Roscosmos inflexible and unable to adapt to changing market conditions (Платформа 
2019). 

b. Obsolete industrial base 
The Russian space sector suffers from many structural and technological deficits, 

prompting repeated but unmet modernization goals from every new head of Roscosmos 
over the past decade. In his analysis of the sector, Vidal notes that much of the space 
infrastructure was built during the Soviet times, in closed cities scattered throughout the 
vast territory (Vidal 2023). The operating facilities were organized around these entities 
and often had redundant tasks.  

A Russian-language report of expert interviews conducted by authors also concluded 
that the space sector has a “technological culture” of the 20th century (Платформа 2019). 
Many tasks, such as grounding of engine blades, are still performed manually. The experts 
also reported that the space program lacked the capacity for serial production of satellites, 
which is required for orbital constellations. Finally, this and other reports concluded that 
Roscosmos has not been successful in developing alternative suppliers or establishing 
domestic production for vital parts embargoed in 2014 (Платформа 2019; Moltz 2020). 

c. Workforce problems 
A recently completed study by STPI (Katz 2023) concluded that Russia’s scientific 

workforce is depleted and unlikely to meet the needs of the space sector, although recent 
public statements from Roscosmos leadership suggest that the agency is unlikely to 
maintain all of its programs. But the fact remains that low salaries, loss of Soviet-era 
prestige, onerous security requirements, absence of commercial companies, and oppressive 
climate make the space sector unattractive for the new generation of scientists, who instead 
seek jobs in IT, finance, and other more lucrative industries.  
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d. Funding shortages and emergence of new powers 
While it is difficult to determine the amount of government funding for Russian space 

programs, recent literature suggests a downward trend. According to Russian-language 
sources, the state budget for space programs will be cut by 16 percent annually between 
2022 and 2024. The 2022 budget, which is set to ₽210 billion ($2.9 billion), is also a 
significant reduction from the previous year, by ₽40.3 billion ($557 million; Berger 2021).  

Ten years ago, Russian commercial launch services were more widely used, 
generating a considerable source of revenue for Roscosmos (Grunet 2022). One study 
estimated that in 2011 Russia generated $700 million in launch revenue, compared to none 
by the United States. However, over the past few years Russia lost its monopoly on launch 
services due to 2014 sanctions, failure to modernize its fleet, and entrance of new private 
launch providers such as SpaceX, which offered similar services at drastically lower prices 
(Moltz 2020). In addition, Roscosmos lost almost all of its revenue from the sales of RD-
180 engines and seats on Soyuz spacecraft, which used to bring ₽15–20 billion a year 
(Vidal 2023). Within days of the invasion of Ukraine, Russia lost its only launch service 
contract with OneWeb (Zak 2022). The loss of commercial revenue is significant, as it was 
the sole source of funding for Roscosmos’ human space flight programs and, to a lesser 
extent, science programs (Moltz 2020). The war in Ukraine and the resulting sanctions 
threaten to permanently push Russia out of the commercial space market (Grunet 2022). 

Finally, even before the war the entry of new state actors was changing the 
geopolitical landscape. China, India, and Japan “have asserted their aspirations with the 
launch of national space programs.” China is also making large investments in small 
satellite start-ups (Vidal 2023).  

e. Absence of healthy private sector  
Much of the innovation driving the global market in space technology comes from 

the private sector, in particular small commercial start-up companies (Moltz 2020). 
However, for Russian start-ups, entry into the space sector and integration with the 
government-run space enterprise is extremely difficult (Vidal 2023). Russia’s intellectual 
property laws date back to the Soviet times; entrepreneurs are required to register with the 
Federal Security Service in order to compete for funding; and Roscosmos actively blocks 
start-ups it sees as potential competitors for government contracts (Moltz 2020) 
(Платформа 2019). The state remains the dominant force behind R&D spending, and there 
are few venture capital investors (Weiss 2021).  

The investment of billions of rubles in the Skolkovo innovation center outside of 
Moscow and smaller tech incubators in other parts of the country was the signature 
initiative of Dmitri Medvedev’s presidency 2008–2012 (Weiss 2021). However, these 
initiatives have not changed the trajectory of the Russian private sector. A few of the more 
promising start-ups have closed their doors (see Chapter 6), and even Russian malign 
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influence operations, such as interference in the U.S. elections in 2020, were not 
technologically advanced. The Intellectual Property Organization ranked Russia 45th of 
132 economies on the Global Innovation Index (United Nations 2021), and Russia’s own 
experts concluded that the country’s failure to develop advanced technologies (such as 
electronics, optoelectronic, and information and communication technology) may lead it 
to be “permanently left behind” in global markets (Стогова, E. 2021). 
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3. Evolution of the Launch Sector 

A. Background 
From the world’s first successful space launch placing Sputnik 1 into orbit to its 

reliable Soyuz launches to the ISS, Russia’s status as a major launch provider has persisted 
across many decades. In addition to launching payloads, Russia has consistently provided 
launch services cargo and crew to the ISS since 1999. However, its share in the number of 
launches began to decline in 2014–2015, mirroring a dramatic increase in launches 
worldwide (Figure 4). This chapter discusses the evolving landscape of Russia’s launch 
sector. 

 

 
Figure 4. Total Number of Launches (orange); Russia’s Share of All Launches (blue),  

1991–2023 

B. Launch Vehicle Programs 

1. Launch Vehicles Currently in Use 
Russia's access to space relies on two aging launch vehicle families, the heavy-lift 

Proton-M and medium-lift Soyuz-2. Several follow-on programs are currently in 
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development, including the Angara launch vehicle family. While the Proton-M and Soyuz-
2 are still functional, both designs are beginning to show their age. Consequently, 
Roscosmos maintains significant interest in developing the next generation of launch 
vehicles in order to maintain a stable launch rate and remain competitive in the global 
launch services market. However, balancing the political pressures from the Russian 
government with the needs of the launch vehicle developers under Roscosmos' 
management makes the task of executing a coherent development strategy challenging. 
The political expediency to maintain a steady space workforce and competition between 
launch vehicle developers has resulted in Roscosmos simultaneously producing several 
next-generation launch vehicles in various stages of development, many of which have 
overlapping intended uses. Figure 5 describes the status of the three launch vehicle families 
in recent years. 

 

 
Sources: McDowell (2024), Zak (n.d.s) 

Figure 5. Status of Russian Launch Vehicles, 2023 

The Soyuz-2 family, developed as a predecessor to the successful Soviet-era Soyuz 
rocket series, is the primary medium-lift launch vehicle currently in use by Russia. Three 
main versions of the Soyuz-2 have been developed since the mid-1990s, including Soyuz-
2.1a, Soyuz-2.1b, and Soyuz-2.1v (TASS 2015). The Soyuz-2 family can launch manned 
or unmanned payloads, but primarily carries satellites, spacecraft, and ISS supplies. Since 
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2006, the three Soyuz-2 variants have been launched approximately 108 times (McDowell 
2024; Ryumin 2021).  

The Proton rocket family originated as an intercontinental ballistic missile in the 
1960s called the UR-500, but was repurposed as a launch vehicle during the development 
process (Howell 2018). The M variant of the Proton was first launched in 2001 and remains 
in use as Russia’s commercial workhorse launcher, despite its relatively high rate of failure. 
It is expected that Proton will remain operational until 2025, at which point it will be 
replaced by the Angara-A5 (Zak 2019). The Proton-M rocket and its variants have 
launched approximately 100 times since 2006, with its most recent launch in 2023 
(McDowell 2024). 

The Angara family of launchers includes the medium-lift Angara 1.2 and the heavy-
lift Angara-A5 (Mooney 2021; Zak 2023a). The development of the Angara family of 
vehicles, which began in the mid-90s, is behind schedule despite stable funding for at least 
a decade (Zak n.d. f). Despite the long development time, neither Angara vehicle sees 
regular use.  

Angara 1.2 underwent an initial flight test in 2014, with its maiden flight occurring in 
April 2022 (Mooney 2022). Both the April 2022 flight and a subsequent October 2022 
flight were reported as successful. At the same time, both Angara 1.2 launches resulted in 
suspected spacecraft failure: the satellite launched in April 2022 but decayed in orbit in 
May 2022 (Zak n.d. c) and the satellite launched in October 2022 reentered in December 
2022 (Zak n.d. d); neither made any noticeable maneuvers. As of the publication of this 
report, the Angara 1.2 has had no other flights. 

Angara-A5, which has only undergone three flight tests (Zak n.d. e), is slated to have 
a major role in Russia's long-term objectives, such as the ability to place geostationary 
satellites in orbit, and deliver modules of the planned Russian Orbital Station (ROS) and 
vehicles to ROS. The Angara-A5’s first test flight was in 2014 (Zak n.d. e), and two 
subsequent test flights in 2020 and 2021 were successfully conducted from the Plesetsk 
cosmodrome (TASS 2023c). The third test flight failed to reach orbit due to an engine 
failure in its upper-stage booster (Rao 2021). Angara-A5 is intended to replace Proton-M 
on the global launch services market (Zak 2019), but is facing an uphill battle. Concerns 
remain about its high cost, making the vehicle uncompetitive in a market dominated by 
SpaceX, in addition to the lack of interest in Russia’s products due to the political situation 
(Egorov 2018). 

As of 2023, Roscosmos has not yet completed the Angara-A5 launch pad and 
assembly facility at the Vostochny cosmodrome, and currently relies on the secondary 
launch facilities at the Plesetsk cosmodrome for flight testing (Khrunichev State Research 
and Production Space Center n.d.). Vostochny is slated to be the main launch pad for 
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Angara-A5 (Russian News Agency TASS 2020d), signaling a major shift away from the 
main spaceport at Baikonur. 

2. Prospective Launch Vehicles in Development 
Beyond Soyuz, Proton, and Angara, several additional programs are currently being 

developed, namely Soyuz-5 (Irtysh), its super-heavy lift variants STK-1 “Yenisei” and 
STK-2 “Don,” and the reusable vehicles Soyuz-7 (Amur) and CORONA (RIA Novosti 
2023a; Pyadushkin and Klotz 2021; Lukin et al. 2021). These vehicles are in various stages 
of development and have faced problems with funding, making their future uncertain. The 
development timelines for both the in-use and prospective launch vehicles are shown in 
Figure 5. 

a. Soyuz-5 
The Soyuz-5 (Irtysh), originally written into the FKP 2016–2025 as project “Feniks,” 

is an in-development heavy-lift vehicle with similar capabilities to Proton-M and Angara-
5. Despite lagging behind the Angara-5 in development, the Soyuz-5 was initially selected 
to carry the next-generation crew vehicle based on the assessment of its prime developer 
RKK Energia (Zak n.d. s), which is also the company heading the manned spaceflight 
program. The reasoning given was that the Soyuz-5 is expected to be cheaper to produce 
than the Angara-5 (Zak n.d. s).  

The development of the Soyuz-5 launch infrastructure is currently at an impasse. In 
2017, RKK Energia signed an agreement with the Kazakh authorities to convert the now-
defunct Zenit launch vehicle facilities at Baikonur into Baiterek, a launch complex intended 
for Soyuz-5 that would be developed jointly between Roscosmos and the Kazhcosmos, the 
national space agency of Kazakhstan (Russian News Agency TASS 2023q). However, in 
early 2023, due to a disagreement about the fulfillment of contractual obligations by 
Roscosmos, Kazakhstan impounded Russian space assets at Baikonur, seeking significant 
monetary reimbursement. The Kazakh authorities also have halted the construction of the 
Baiterek facility until 2025, delaying the schedule of the Soyuz-5 even further (Zak n.d. z). 

The Soyuz-5 is intended to be developed as a modular base that can accommodate 
modifications suitable for heaver lift missions. In particular, STK-1 “Yenisei,” a 
reconfigured Soyuz-5 with 6 boosters, would accommodate a payload weighing over 100 
tons to low-Earth orbit (LEO; Russian News Agency TASS 2023r). A further modification, 
STK-2 “Don,” would increase the possible weight to 130 tons (RIA Novosti 2019b). 
However, the STK program has faced a number of challenges, primarily related to lack of 
funding (Vedneeva 2021). Moreover, a number of analysts have indicated that a heavy-lift 
vehicle is unnecessary for Russia given the lack of achievable near-to-midterm goals for 
deep space exploration and prospective customers for the system in the near term (Zak 
2018; BFM.ru 2021; Vedneeva 2021). 
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b. Amur 
The original idea for the launch vehicle that would become the Amur rocket (first 

called Soyuz-5, then Soyuz-7) was conceived by TsKB Progress in 2013 (Vorontsov 2013), 
as a future methane-powered replacement for the Soyuz-2 (Russian News Agency TASS 
2020a). According to the director of TsKB Progress, the impetus for the concept was the 
necessity to develop a modern alternative to the aging Soyuz-2 design; the proposed vehicle 
would be an entirely new design, focused on limiting the number of necessary parts, 
thereby reducing the burden of assembly and manual labor, which would consequently 
result in cost savings (RIA Novosti 2015b; Russian News Agency TASS 2020b). 
Representatives of TsKB Progress argued that in comparison to the Soyuz-2, the new 
launcher would be able to deliver payloads to a greater range of orbits, and feature an 
engine powered by a propellant with a broader raw material base and more eco-friendly 
properties than the kerosene-based fuel traditionally used for Soyuz launchers (RIA 
Novosti 2015b). 

Initially, the development of the Amur vehicle was internally funded by TsKB 
Progress, with assistance from NPO Energomash (Interfax 2018). In 2020, Roscosmos 
placed an open request for tenders for the development of the “Amur-SPG” and the 
associated launch pad at Vostochny (Zakupki.gov n.d.). The open request entailed an initial 
award of ₽407 million for the development of a launch platform with a reusable first stage 
and a methane-based engine that could support a minimum of 10 launches, with the total 
launch service cost not exceeding $22 million per launch. 

Despite competition from a private sector company that reportedly offered to 
complete the work for half the initial award, TsKB Progress won the bid for the 
development of Amur-SPG (Interfax 2020a; Russian News Agency TASS 2020b). The bid 
called for the completion of the schematic design for Amur by the end of 2020, but the 
schematics were not finalized until 2022 (RIA Novosti 2021a). In 2023, TsKB Progress 
secured a government contract to continue the technical development of Amur, stipulating 
completion by the end of 2024 (Russian News Agency TASS 2023p). However, the 
development of the RD-0169 methane-powered engine for Amur, currently under 
development by the Chemical Automatics Design Bureau (KBKhA), has been delayed. 
The first engine was planned to completed in 2023, but the date has since been extended to 
2025 (RIA Novosti 2021c). While Roscosmos continues to tout Amur, with its director 
Yuri Borisov boasting that each first stage could be reused 50 or 100 times (RIA Novosti 
2023e), the test flight of the vehicle is not planned until 2028–2029 (Russian News Agency 
TASS 2023i). 

c. CORONA 
The CORONA launch vehicle is a prospective single-stage-to-orbit fully reusable 

launcher currently being developed by Makeev rocket design bureau. Although CORONA 
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has been in development since the 1990s (Fishman 2017), information about the launcher 
is not readily available. The lack of funding for CORONA has resulted in little progress 
beyond the technical design stage and multiple pauses to the development of the launcher 
(RIA Novosti 2017b). 

In 2017, Makeev announced the intention to continue the development of CORONA 
(RIA Novosti 2017b) and has engaged a number of Roscosmos’ subsidiaries and 
educational institutions as partners (Russian News Agency TASS 2023t). As of 2023, 
CORONA is in the technical design stage (Russian News Agency TASS 2023u). 

From the perspective of its designers, the selling points of CORONA are its cost-
effectiveness and versatility. CORONA is intended to be fully reusable, without the need 
to refurbish expendable components, thereby making launch cheaper (estimated at ₽2 
billion as of 2017; Fishman 2017) and faster. Given its reusable design, CORONA would 
also be able to both place payloads in orbit and to repair and refuel or return in-orbit 
spacecraft (Russian News Agency TASS 2023t). However, CORONA’s unique design 
requires an appropriate propulsion system: Makeev is currently working with NPO 
Energomash on a prototype engine for CORONA as there is no existing equivalent that can 
support CORONA’s intended missions (Russian News Agency TASS 2023u). 

C. Spaceports 
A major aspect of a vibrant launch sector is access to launch sites. Russia operates 

two civil cosmodromes, Baikonur and Vostochny, and performs select civil and test 
launches from its military base in Plesetsk. Baikonur, originally the Soviet Union's flagship 
cosmodrome, is located on the territory of neighboring Kazakhstan, and is currently leased 
to Russia until 2050 for approximately $115M annually (RIA Novosti 2021b). The Russian 
government, unable to extricate its space assets from Baikonur after the Soviet Union's 
collapse, has continued to use Baikonur as its primary cosmodrome while attempting to 
build its own modernized cosmodrome concurrently. These efforts started in the early 
2000s at the Svobodny missile test site, which was later renamed Vostochny.  

The Vostochny cosmodrome, long in development, has only begun to host space 
flights in 2016, and is only capable of accommodating Soyuz-2 unmanned launches (Zak 
n.d. bb). Plesetsk is Russia’s primary launch site in Europe, and has been used to launch 
military and dual-use satellites as well as to perform flight tests for prospective launch 
vehicles such as Angara 1.2 and Angara-A5 (Khrunichev State Research and Production 
Space Center n.d.). Figure 6, adapted from an online document created by the Center for 
Strategic and International Studies, shows the location of each launch site (CSIS 2023). 
Figure 7 describes the number and volume of launches from the various Russian-operated 
spaceports. 
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Source: CSIS (2023) 

Figure 6. Adapted from Spaceports of the World (1957–2022) 
 

 
Source: J. McDowell (2024) 

Figure 7. Number of Russian Launches by Spaceport, 1992–2022  
 

A transition from Vostochny to Baikonur has been rocky for Roscosmos. The 
ecological impact of hosting a cosmodrome is often a sticking point in Kazakh politics 
(Abdrazak and Musa 2015; McGuire 2024), and the recent geopolitical ramifications 
Russia has faced since the invasion of Ukraine in 2022 have incentivized the Kazakh 
government to negotiate for a more favorable agreement. By contrast, Vostochny is not yet 
ready to serve as Russia’s primary space port and is still missing functionality as compared 
to Baikonur, such as a launch facility for previous-generation launch vehicles (i.e., Proton-
M) and manned launch vehicles (i.e., Soyuz-2.1a; Zak n.d. bb). The launch pad for new 
Angara-A5 rockets is currently under construction at Vostochny (Bodner 2019). While 
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Russia and Kazakhstan publicly downplay the seriousness of the disagreement, Roscosmos 
will remain at the mercy of the Kazakh government until its new cosmodrome is fully 
functional. 

To further exacerbate the issue, in 2023, the Kazakh authorities seized Roscosmos’ 
assets due to unfulfilled contractual stipulations (Putz 2023). The Kazakh authorities 
alleged that Roscosmos’ main operator at Baykonur, TsENKI, the Center for Utilization of 
Ground-based Space Infrastructure, owes approximately $29 million in debt to the Joint 
Kazakh-Russian Enterprise Baiterek JSC (Putz 2023). In retaliation for the infringement, 
Kazakhstan impounded TsENKI assets and has barred Roscosmos from exporting those 
assets outside Kazakh borders, until the lawsuit filed against TsENKI by the Government 
of Kazakhstan is resolved (Katin 2023). Although both sides downplay the seriousness of 
the situation and the cadence of Russia’s launches has not been impacted, this event serves 
as yet another reminder of the tenuous nature of maintaining launch facilities in a foreign 
country for the Kremlin. 

Finally, Russia had also maintained the Soyuz Launch Complex (SLC) at the Guiana 
Space Center in Kourou, French Guiana, which was constructed as part of an agreement 
with ESA in 2002 (Via Satellite 2002). SLC hosted 27 Soyuz launches of ESA and 
commercial payloads (e.g., OneWeb) before 2022. Roscosmos’ director at that time, 
Dmitriy Rogozin, announced the suspension of Soyuz operations and discontinuation of its 
partnership in Guiana with ESA in response to European Union sanctions implemented 
after the invasion of Ukraine in early 2022 (Foust 2022; RIA Novosti 2022d). 

D. Launches of Foreign Payloads 
Over the past 20 years, Russia has built up its commercial service launch sector. In 

the mid- and late 1990s, it launched modules and cargo to the ISS, followed by crew. From 
2007 to 2021, between 30 and 50 percent of Russia’s launches contained at least 1 foreign 
payload (McDowell 2024). Due to constellations and multiple satellites being launched, an 
equally healthy share of the payloads Russia launched into space were non-Russian. 
However, demand for payload delivery services fluctuated because of Russia’s domestic 
and international conflicts (Figure 8). For example, Russia experienced a decrease in 
foreign payload launches in the year after the invasion of Crimea in 2014 and again after 
the invasion of Ukraine in 2022. However, in most years the number of launches was less 
than half of its peak in the early 1990s.  

STPI also examined the data on what foreign countries used Russia’s delivery 
services and what was being delivered. The U.K. (469), U.S. (262), Germany (55), ESA 
(26), and France (25) have historically been Russia’s top customers, representing 
approximately 41 percent of all foreign payloads launched by Russia from 1992–2022. 
Figure 8 describes the share and totals of Russia’s launch vehicles providing launches to 
foreign payloads.  
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Source: McDowell (2024) 

Figure 8. Russian Launch Vehicles with at Least One Foreign Payload  
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4. Civil and Dual-Use Satellite Programs 

The origins of Russia’s major civil satellite programs can be traced back to the Soviet 
military and dual-use programs of the 1970s (Fedorov 2018; Podvig 2002; Bihovskiy and 
Dyachkova 2008), as several of Russia’s mainstay satellite families are successors to Soviet 
precursors. The gains in satellite capabilities lapsed in the wake of the collapse of the Soviet 
Union in 1991, as budgets for Russia’s non-critical space programs shrank dramatically 
(Mathieu 2010). After the downturn of the 1990s and early 2000s, Russia’s government 
and private space companies expanded investment in civil applications due the influx of 
oil revenue and the perceived commercial interest in space applications (Aliberti and 
Lisitsyna 2019). This period marked the inception of many of Russia’s space 
communication and Earth observation satellite programs aimed at telecommunications, 
broadcasting, and data transmission services, including those intended for cartography, 
weather forecasting, and monitoring natural resources as well for the GLONASS satellite 
navigation system. 

Former Soviet space institutions, such as NPO Prikladnoi Mehaniki (NPO PM; now 
ISS Reshetnev), NPO Lavochkin, and NPO Energia (now RKK Energia), played a key role 
in preserving and developing Russia’s space communications capacity. These 
organizations, particularly NPO PM, were initially struggling to maintain Russia’s orbital 
group, but over time began attracting funding from domestic government and a few foreign 
sponsors. NPO PM and other domestic stakeholders in Russia’s satellite sector began 
relying on foreign organizations to develop payloads for communications satellites (RIA 
Novosti 2022a; Zak n.d. y).  

Russia’s space industry is attempting to both onshore the manufacture of space 
technologies necessary for constructing satellites and to modernize its own existing satellite 
constellation (Vedomosti 2023b). Specific efforts include streamlining satellite production 
through the use of domestic or ally-produced technologies (Vedomosti 2023b), serializing 
the production of certain satellite families (Rossiyskaya Gazeta 2023), and broadening the 
range of satellite services offered, including expanding access to high-definition television 
(HDTV) broadband satellite internet (Aviasat 2023) and broadening Earth-observing (EO) 
capabilities. However, these efforts face a plethora of challenges, including the necessity 
to redesign existing assets (Lenta 2023a; Interfax 2023a), delayed launch schedules, 
reduction of on-orbit capacity, and, critically, a lack of investment from both domestic and 
international sources (Vedomosti 2023b). The following sections describe more details 
about Russia’s satellite communications, remote sensing, PNT, and partnerships.  
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A. Satellite Communications 

1. Overview 
Russia maintains a multifaceted network of civil satellite constellations to address 

communication requirements across its vast territory. With a landmass spanning multiple 
time zones, including remote and sparsely populated areas, Russia relies on its space 
communications assets to ensure efficient and reliable communication services across the 
country. The space communications assets facilitate access to a variety of services for 
individuals as well as private and governmental organizations; these services include 
personal communications, public broadcasting, internet connectivity, and telephony. 

Although Russia’s domestic satellite manufacturers showed the capacity to produce 
communications satellites independently during the 1990s (ISS Reshetnev 2009), during 
the 2000s and 2010s, Russian satellite operators have relied heavily on Western 
manufacturers for the procurement of satellite components, such as communications 
payloads (Henry 2016; Hajiyeva 2018) and advanced components (RBK 2019b). Russia’s 
invasion of Crimea in 2014 strained relationships with Western manufacturers and 
prospective clients, while the 2022 invasion of Ukraine severed many of those ties 
completely. Consequently, Russian companies have experienced limited access to Western 
expertise, investment, and technologies, resulting in delays in both ongoing and planned 
satellite programs. 

2. Satellite Communications Programs 

a. Gonets system 
In 1989, NPO PM began the development of a civil equivalent of the Strela military 

satellite called Gonets-D, the first member of the Gonets (meaning courier) satellite series. 
The Gonets satellites were designed for personal communications and data transfer 
functions in low orbit, and used for tasks such as passing messages across secure channels 
or to remote sites. The satellites perform “store-dump” communications, recording 
messages when in proximity of the sender and later transmitting the information to the 
intended receiver when in range (Zak n.d. j). These satellites facilitate the Gonets 
communications system, which includes both the satellite constellation and the ground 
infrastructure. The Gonets system performs a number of critical functions, including 
process monitoring as well as remote tracking and control. The customer base of the Gonets 
system is primarily government, but also includes companies in several private sector 
industries such as transportation, meteorology, and forestry (Roscosmos n.d.). 

The first two satellites of the Gonets series (Gonets-D) were successfully launched in 
1992 as a demonstration, and the system was picked up by Roscosmos. By 1994, the 
funding for the Gonets system was incorporated into the Russian Federal Space Program 
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1992–2000, with NPO PM named as developer of the satellite constellation (Kuzovnikov 
n.d.). The operation of the Gonets system was given to AO Gonets, now part of Roscosmos. 
Nine Gonets-D satellites were launched by 2001 (McDowell 2024). 

The Russian Space Program 2006–2015 approved the development of a successor 
satellite series, the Gonets-M1 with the objective to provide faster data transmission than 
the Gonets-D (Zak n.d. j). The first Gonets-M1 satellites were launched in 2011, along with 
a newly developed military equivalent called Rodnik. As of 2024, the Gonets satellite 
constellation consists of 20 satellites (McDowell 2024). 

Despite the relatively large size of the Gonets constellation, several of its member 
satellites are reaching their end of life and are currently being replaced with Gonets-M 
satellites that were first put into service in 2010. The follow-on generation, Gonets-M1, 
has been redesigned to only include domestically manufactured components (Chupov 
2022), and while the design phase for this generation of satellites was reportedly completed 
in 2022, the flight tests are not scheduled until 2028 (Chupov 2022). Additionally, given 
the smaller size of the Gonets family, ISS Reshetnev plans to produce the Gonets-M1s 
serially (Russian News Agency TASS 2023c). 

b. Ekspress 
By the early 1990s, the Gorizont telecommunications constellation, initially 

developed in the 1970s, was rapidly aging. NPO PM saw an opportunity to develop a series 
of state-of-the-art telecommunications satellites for the Russian Satellite Communications 
Company (RSCC), Russia’s primary civil telecommunications satellite operator (Federal 
Communications Agency 2010). This led to the development of the Ekspress series, which 
was intended to provide transmission of television channels, supporting direct-to-home 
broadcasting. The first two satellites in this series were developed domestically under the 
leadership of NPO PM, and launched in 1994 and 1996 respectively (Lantratov and 
Kamentsev 1999). 

Following the successful deployment of the first Ekspress satellites, NPO PM sought 
to incorporate cutting-edge technology into its next family of satellites. Without the ability 
to develop the desired technologies domestically, NPO PM subcontracted the development 
of the communications payload for Ekspress-A1, launched in 1999, to a foreign 
manufacturer, Alcatel (Zak n.d. g). The outsourcing of communications payloads became 
a staple of the Ekspress family—all Ekspress satellites developed after 1996 either include 
a payload developed by a foreign manufacturer (e.g., Thales Alenia, Airbus) or were 
manufactured abroad entirely (Airbus Defense Space. n.d.; Ustinova 2018; Zak n.d. g). 

Future satellites in the Ekspress series are reportedly being developed exclusively by 
ISS Reshetnev (Russian News Agency TASS 2022b). Based on statements by an RSCC 
spokesperson, the next Ekspress satellite is to be launched in 2026, with two more planned 
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after 2028 (RIA Novosti 2022c). The delay is ascribed to the influence of international 
sanctions as future Ekspress satellites are being developed using primarily domestically 
produced components (Russian News Agency TASS 2022b). 

c. Yamal 
During the late 1990s, Gazprom, a large Russian oil and gas company, recognized the 

need for reliable communication infrastructure to support its operations in remote regions 
(Zak n.d. aa). Gazprom created a subsidiary, Gazprom Space Systems (GSS), to establish 
and operate a satellite communication system that would service Gazprom’s operational 
needs and provide spare satellite communications capacity as a service to other private or 
government organizations (Zak n.d. aa). GSS engaged RKK Energia, formerly a major 
satellite communications manufacturer that was then looking to regain its position in the 
satellite services market (Zak n.d. aa), to act as the developer of a series of satellites named 
Yamal, after a peninsula featuring a prominent site of Gazprom operations. 

RKK Energia began the development of the first Yamal satellites in 1996, contracting 
with Space Systems/Loral for the development of the communications payload (Semenov 
2001, 801–806). These satellites featured a hermetically sealed design that provided an in-
orbit lifespan of up to 12–15 years. Yamal-101 and Yamal-102 were launched into 
geostationary orbit in 1999, but Yamal-101 was lost soon after launch. GSS ordered 
another two satellites from RKK Energia in 2001, which were launched in 2003. 

Although RKK Energia planned to continue the development of the Yamal series, 
disagreements about the contract led GSS to seek a new developer (Finmarket 2008). In 
2009, GSS contracted with ISS Reshetnev to develop Yamal-300 and with the French 
company Thales Alenia Space to develop Yamal-401 and 402. GSS continued contracting 
with Thales Alenia, despite the pressure to offer the contract to a Russian developer (Zak 
n.d. n), resulting in a total of three Thales Alenia-developed satellites in orbit by 2019. 

Building on their relationship, GSS and Thales Alenia signed an agreement in 2019 
to develop a capacity for producing market-competitive spacecraft on Russian territory 
“using advanced European technologies” (National Association of Oil and Gas Services 
2019). The agreement included a proposal for Thales Alenia to assist with the development 
of a spacecraft assembly facility near Moscow, potentially providing GSS with the ability 
to produce Yamal satellites independently (Aerospace Technology 2019). However, the 
assembly facility was still in development during the start of Russia’s invasion of Ukraine, 
and due to the limits placed by the resulting sanctions, Thales Alenia chose to temporarily 
halt the work (Russian News Agency TASS 2022a). In 2023, Roscosmos signed an 
agreement to assist GSS in creating production capacity for spacecraft technologies 
(Russian News Agency TASS 2023g). It is unclear to what degree Roscosmos will 
incorporate or continue the construction started by Thales Alenia. 
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Given the reliance on Thales Alenia, the planned replacement of the Yamal satellites 
has gone off schedule. Reportedly, Yamal-501 was scheduled to be launched in 2024 to 
replace Yamal-402, which will be out of fuel by that time, but the launch of Yamal-501 
has been delayed until 2026 (Gazprom Space Systems n.d.). Nevertheless, Gazprom Space 
Systems plans to launch eight Yamal satellites by 2035 (Interfax 2020b). 

d. Luch 
In the 1980s and early 1990s, the Soviet Union undertook several ambitious projects 

in the field of manned spaceflight, including the crewed space stations of the Salyut series, 
Mir, and the Buran spaceplane (Zak n.d. cc). To ensure the success of these projects, NPO 
PM was tasked with developing a data-relay system responsible for two-way 
communications between ground control and the space-based assets. Beginning its 
development in the late 1970s, the first satellite of the Luch constellation, based on the 
earlier KAUR-4 platform, was launched in 1985 (Zak n.d. cc). Four additional satellites 
were launched in the first generation of the Luch constellation, but due to their 3-year 
lifespan and inability to replace retired satellites due to lack of funding (Zak n.d. cc), the 
constellation stopped operating by 1998. 

Renewed by increased government funding and recognizing the need for a long-term 
solution for data-relay needs, Roscosmos contracted with NPO PM for the development of 
a modern variant of the Luch constellation in 2005, which would be included as part of a 
Multifunctional Space Relay System (MSRS), funded through the Russian Space Program 
2006–2016 (Roscosmos 2015) and operated by AO Gonets (AO Gonets n.d.). The orbital 
calibration testing of the new Luch satellites was completed in 2015, and the MSRS became 
operational. Facilitated by Luch satellites with a 15-year lifespan, the MSRS boasted 
enhanced capabilities compared to its previous instantiation, including the ability to 
monitor and control space objects (launch vehicles, rocket stages, spacecraft) and 
retransmit telemetry information, meteorological readings, signals from COSPAS-
SARSAT beacons, differential corrections for GLONASS, and data transmission of 
television channels and video conferencing services (ISS Reshetnev 2009). 

The second-generation Luch satellites are quickly reaching their expected end of life, 
and Roscosmos plans to add two satellites modeled after Luch-5B to the constellation in 
2024 and 2025, respectively, as a way to bridge the gap between the second-generation 
series and the forthcoming third series (RIA Novosti 2019c). Luch-5X was launched in 
March 2023, but it is unclear whether this satellite is one of the two planned replacement 
satellites (Izvestiya 2023b). 



 

36 

B. Satellite Remote Sensing 

1. Overview 
Russia’s on-orbit assets include satellite systems intended for Earth observation and 

remote sensing. These systems provide a variety of services, including digital imaging of 
the Earth’s surface, tracking climate patterns, disaster response, and management. EO 
satellites also have a dual-use purpose for Russia; several satellite series, such as Meteor-
M and Kondor-FKA are contracted by the Ministry of Defense. In addition, many civil 
satellite series have been developed based on a precursor intended for military use. Apart 
from the Ministry of Defense, a number of government and private organizations rely on 
space Earth observation, including the Ministry of Agriculture, the Ministry for Natural 
Resources and Ecology, and the Russian Service for Hydrometeorology and 
Environmental Monitoring (ROSHYDROMET). 

The current model for developing EO satellites for Russian manufacturers is similar 
to that of the communication satellites manufacturers, focusing on large custom-built 
satellites. Much like the communication satellite sector, the effect of Western sanctions has 
placed constraints on the productions of EO satellites, and programs are facing across-the-
board delays. Unlike communications satellite programs, the manufacture of EO satellites 
and their major components is not typically outsourced to foreign companies, but it is 
unclear to what extent this will insulate Russia’s EO satellite producers. 

2. Earth Observation Programs 

a. Arktika 
The Arctic is a key area of economic interest for the Russian Federation given the 

abundance of natural resources in the region and the growing accessibility of those 
resources due to climate change. Since the 2000s, the Russian government has recognized 
that the utilization of those natural resources requires expanded infrastructure in the region, 
including space-based assets (Paradiso 2023). Consequently, Roscosmos began planning 
for the development of a satellite constellation, called the Arktika project, that would 
provide services including space communication, remote sensing, and weather monitoring 
in the Arctic. 

Under the direction of Roscosmos, NPO Lavochkin began the development of the 
Arktika satellites in 2012, using the Electro-L satellites as a base. The initial Arktika-M 
configuration was equipped with a multi-spectral imager and a transponder for emergency 
communications (eoPortal 2022; Krebs n.d. a). The Arktika satellites would be launched 
into a “Molniya” orbit, a highly elliptical orbit that would allow the satellites to provide 
better coverage of the northern hemisphere (Zak n.d. p). 
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Roscosmos had intended to partially fund the development of the Arktika system 
through extrabudgetary means. Statements made by NPO Lavochkin and other Roscosmos 
officials in 2013–2014 indicated foreign interest in the Arktika program by Finland and 
Canada, among others (Cheberko 2015). However, foreign partners withdrew after Russia's 
invasion of Crimea. Consequently, the development of Arktika was entirely funded by the 
Russian government and faced delays as a result of foreign sanctions. Initially, the first pair 
of Arktika satellites was scheduled to be launched in 2013, but due to the delays in 
obtaining the necessary components, the launch had to be moved several times (Borisov 
2016; Cheberko 2015). 

The first Arktika-M satellite was launched in 2021, followed by a second in 2023 
(Russian News Agency TASS 2023b). Three more Arktika-M satellites are scheduled to 
launch in 2024–2025 (Krebs n.d. a). Statements from Roscosmos officials outlined plans 
to develop additional configurations of Arktika satellites to facilitate communication. 
These include Arktika-MS1, developed by Gazprom Space Systems (Borisov 2016; Zak 
n.d. p), and Arktika-MS2, developed by Roscosmos (Borisov 2016; Zak n.d. p). Arktika-
R, also developed by Roscosmos, would perform environmental monitoring (Mapgroup 
2016). In 2023, Roscosmos announced plans for the development of next-generation 
Arktika-MP satellites in 2026 (Interfax 2023d). 

b. Electro-L 
The Electro-L satellite constellation consists of a series of geostationary remote 

sensing satellites designed to provide meteorological information and facilitate weather 
forecasting (NPO Lavochkin 2015). The original Electro satellite series, developed in the 
Soviet Union, had a relatively short life: the final satellite was out of commission by 1998, 
only 4 years after the launch of the first Electro satellite in 1994. The loss of the Electro 
constellation severely weakened Russia's weather satellite network, necessitating a follow-
on project (Zak n.d. h). 

In 2001, the Russian government awarded the contract for the Electro successor 
series, Electro-L, to NPO Lavochkin—the first of which was launched in 2011 (Zak n.d. 
h). The Electro-L satellite was designed to provide hydro-meteorological data of the Earth's 
atmosphere and surface as well as to transmit collected data and KOSPAS-SARSAT 
signals to ground stations (eoPortal 2012a). The instruments onboard the Electro-L were 
developed in collaboration with Moscow State University, the Pilyugin center, and 
ROSHYDROMET, which is the main customer of the Electro-L (Zak n.d. h). 

To date, four of five Electro-L satellites have been launched, three of which are 
operational (RBK 2016). The last Electro-L satellite is scheduled to be launched in 2025, 
after which NPO Lavochkin will begin producing an improved satellite series, the Electro-
M (Russian News Agency TASS 2023h). The Electro-M would boast a higher resolution 
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and additional spectral channels, but it is not scheduled to launch until after 2030 (Russian 
News Agency TASS 2023h). 

c. Kanopus-V 
The Kanopus-V constellation of EO satellites is intended for monitoring natural and 

human-made disasters, such as earthquakes and wildfires, as well as agricultural, aquatic, 
and coastal resources (VNIIEM 2016). The Kanopus-V series was developed by the All-
Russian Scientific Research Institute of Electromechanics (VNIIEM) in collaboration with 
Surrey Satellite Technology Limited (SSTL), which assisted with satellite avionics, power 
management, data handling, and system design (eoPortal 2012b). The main customers of 
Kanopus-V are Ministry of Natural Resources and Ecology, the Ministry of Emergency 
Situations, ROSHYDROMET, and the Russian Academy of Sciences (Krebs n.d. b; Zak 
n.d. k). 

The first Kanopus-V satellite was launched in 2012, with four additional satellites of 
the same configuration launched in 2018. In 2017, Roscosmos launched a modified 
Kanopus-V-IK satellite that included an additional module for greater capacity of detecting 
wildfires (Krebs n.d. b). Two additional Kanopus-V satellites are scheduled to be launched 
in 2024 and 2025, respectively (Russian News Agency TASS 2020c). 

d. Kondor-FKA 
The Kondor-FKA satellite series is a civilian version of the Kondor all-weather 

military reconnaissance satellites (Zak n.d. o). The design of the original Kondor satellite 
was presented to the Russian Ministry of Defense by NPO Mashinostroyenia (NPO Mash) 
in 1998. However, the space funding crisis of the 1990s prevented the project from 
proceeding until the mid-2000s (Zak n.d. o). The first domestic Kondor satellite did not 
launch until 2013 (NPO Mash 2024; RIA Novosti 2023c). 

Despite the lengthy development, the Kondor program garnered international interest 
in the 2000s (Zak n.d. o). After a marketing campaign across Africa, Latin America, and 
the Middle East, NPO Mash secured a sale of an export version of the satellite to South 
Africa in 2006, designated Kondor-E (Zak n.d. o). However, the purchase of the satellite 
was unpopular within the South African government; national security concerns arose 
around Russia's level of access to the data gathered by Kondor-E (Zak n.d. o). These 
concerns, along with a stated lack of necessity (Zak n.d. o) for the project relative to its 
high cost, led the South African government to temporarily halt the project (Campbell 
2014). Nevertheless, Kondor-E was launched in 2014 (NPO Mash 2024) and reportedly 
handed over to South Africa (RIA Novosti 2015a). Kondor-E was later reported to have 
had a partial failure (Interfax 2015), which may have been resolved; the current satellite 
operator and degree of functionality of Kondor-E are unknown. 
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In 2014, NPO Mash was reported to be working on a civilian version of the Kondor-
E satellite, Kondor-FKA. In addition to the Ministry of Defense, the Ministry of 
Agriculture, and the Ministry of Emergency Situations would be the main customers of 
Kondor-FKA (Zak n.d. o). Subsidiaries of the Rostec State Corporation developed on-
board instruments and the satellite body for Kondor-FKA (Rostec 2023a; Rostec 2023b). 

The first Kondor-FKA was launched on May 27, 2023 (NTs OMZ 2023; Lenta 
2023b), with a second currently scheduled to launch in 2024 (Russian News Agency TASS 
2023s). Two additional Kondor-FKA satellites are promised in 2029 (Russian News 
Agency TASS 2023j). NPO Mash has stated that the follow-on Kondor-FKA-M satellite 
series will be built using domestically produced technologies, with a test flight planned for 
2030 (Russian News Agency TASS 2023j). 

C. Position, Navigation, and Timing  
GLONASS, Russia’s global navigation satellite system, is one of the primary 

components of Russia’s on-orbit capabilities. Prior to GLONASS in the 1970s, the Soviet 
Union had developed several programs to support its military functions, such as the Tsiklon 
program that facilitated navigation for the Soviet navy (Dvorkin et al. 2009). Follow-on 
programs such as Parus and Tsikada (see Table 4) were developed following Tsiklon but 
were each intended for specific purposes, such as marine navigation. To achieve parity 
with the United States in terms of navigation, the Soviet government undertook the 
GLONASS program in the mid-1970s, intending to create a comprehensive system for 
PNT. The first GLONASS satellite, Uragan, was launched in 1982 (A. Kumar et al. 2021). 
Achieving and maintaining full functionality of the GLONASS system remains a high, 
albeit challenging, priority for Russia.  

 
Table 4. Known Non-GLONASS PNT Satellites by Program, Quantity, and Timeline  

Program 

Number 
satellites 
launched 

Number 
satellites active  

Year of first 
launch^ 

Year of 
most 

recent 
launch 

Last end 
of life 

Parus 25 3 1992 2010 NA 
Tsikada 3 0 1992 1995 2005 
Nadezhda 5 0 1994 2000 2007 

Note: ^The first launch occurred in 1974, but the 1990s was when it shifted to a non-classified system. 
Source: McDowell (2024) 

 
The GLONASS system quickly lost its full functionality after the reduction in space 

sector funding during the 1990s. By the end of the 1990s, the constellation dwindled to 
seven satellites with an expected life span of 3.5 years, which were insufficient for 
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providing coverage across Russia (GLONASS Consumer Application Center n.d.). In 
2002, the Russian government took steps to modernize the capabilities of GLONASS by 
adopting the Global Navigation System for 2002–2011 federal program (Dvorkin et al. 
2009). This program aimed to replenish the GLONASS constellation with modernized in-
orbit and ground components. By 2011, the GLONASS constellation was restored to 24 
satellites, which included the newly developed Uragan-M satellite (GLONASS Consumer 
Application Center n.d.; RBK 2010). The Russian government took additional steps to fund 
the development of GLONASS, adopting the GLONASS Sustainment, Development and 
Use for 2012–2020, and adding funding for GLONASS development to the On Space 
Activities legislation thereafter (The Government of Russia 2021). 

To date, there have been three main generations of GLONASS satellites (Uragan, 
Uragan-M, and Uragan-K), all developed primarily by ISS Reshetnev. These programs, the 
number of satellites in each program, and the date of first launch are depicted in Table 5. 

 
Table 5. GLONASS PNT Satellites by Program, Quantity, and Timeline  

Program 

Expected 
lifespan 
(years) 

Number of 
satellites 
launched 

Number of 
active 

satellites as 
of Jan 2024 

Year of 
first 

launch 

Year of 
most 

recent 
launch 

Uragan 3 46 0 1982 2005 
Uragan-M1 
and M 

7 46 22 2001 2022 

Uragan-K1 
and K2 

10 5 4 2011 2022 

Uragan-V Unknown 
as of Aug 

2024 

0 0 Expected 
2025 

N/A 

Sources: Expected lifespan taken from Krebs (n.d.) but verified through GLONASS Consumer Application 
Center (n.d.); McDowell (2023) 

 
Full functionality of the GLONASS constellation requires 24 satellites (GLONASS 

Consumer Application Center n.d.). Occasionally the number of active satellites is higher 
due to test flights or replacements intended to replace satellites reaching their end of life. 
The Uragan program was the backbone of the constellation for the first 20 years, with a 
life span of 3 years and a total of 46 satellites launched (McDowell 2024). Since Uragan 
can only produce 2.6 satellites per year, on average, and the life span of a satellite is 3 
years, Russia would struggle to maintain full functionality of GLONASS with this series 
alone. 

Uragan-M1 was a prototype of the M program launched in 2001 with an expected 
lifespan of 7 years (GLONASS Consumer Application Center n.d.). The first mainline 
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Uragan-M satellite was launched in 2003. As with Uragan, there were 46 Uragan-M 
satellites launched in roughly 20 years, but with the extended lifespan they were more 
capable of sustaining presence in orbit. As of 2024, there are 22 active Uragan-M satellites 
(McDowell 2024). Chapter 7 of this report includes a more comprehensive analysis of the 
lifespan and cadence of the Uragan satellite series. 

The Uragan-K program was the intended successor of the Uragan-M. In comparison 
to the Uragan-M1, the Uragan-K1 model featured a longer expected life span (an increase 
from 7 to 10 years) and improved components, including a stronger power supply and a 
new satellite bus (Zak n.d. i). The Uragan-K1 was also able to transmit additional 
navigation signals, which substantially increased the accuracy of civil navigation (Krebs 
n.d. c). Four Uragan-K1 satellites have been launched since 2011. An upgraded version of 
the Uragan-K1 satellite, Uragan-K2, was launched in 2023 (Zak n.d. q). 

D. Partnerships 
Russia’s civil satellite sector is characterized by a range of both domestic and 

international partnerships. Domestically, the civil satellite sector is bolstered by 
Roscosmos’ collaborations with various private, educational, and government 
organizations, including Russia’s constituent regional governments and republics. 
Roscosmos relies on these partnerships as a means to obtain funding for services enabled 
by satellite constellation, such as access to broadcast media, internet, and data transmission. 
In the case of partnerships with educational institutions, Roscosmos primarily seeks to 
collaborate on scientific experiments, develop technologies, and provide opportunities for 
potential members of the space workforce. Roscosmos is also responsible for the 
development of satellites for the Russian defense and intelligence sector, including the 
Ministry of Defense, the Federal Security Bureau, the Ministry of Emergency Situations, 
and the Ministry of Internal Affairs (Aliberti and Lisitsyna 2019). The satellite systems 
Roscosmos develops provide the Russian government with access to secure 
communication channels to assist in functions such as law enforcement, emergency 
management, transportation, logistics, and national defense (Aliberti and Lisitsyna 2019). 

Internationally, Russia’s space companies have traditionally partnered with 
European, Japanese, and Canadian private space companies to procure cutting-edge 
technologies, such as transponders for communications satellites and avionics software. 
Thales Alenia Space, MDA, Airbus, Toshiba, and SSL have collaborated with Russian 
companies to develop and supply a large portion of Russia’s civil communications 
satellites, including the Yamal and Ekspress series (Zak n.d. g; Zak n.d. aa). Russia has 
also sought partnerships with the governments and space agencies of countries in Africa, 
Central Asia, and Eastern Europe. These relationships have resulted in the development of 
several communications satellites for the benefit of the partner nation, such as the AngoSat 
communications satellite series for Angola (Interfax 2022b), the Kondor-E reconnaissance 
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satellite for the South African military (Graham 2014), the BelKA remote sensing satellite 
for Belarus (News of Belarus 2011), and the KazSat communications satellite series for 
Kazakhstan (Zak n.d. l). Beyond pay-for-service, the purpose of these collaborations 
includes a marketing function, intended to demonstrate Roscosmos’ capabilities to 
countries Russia views as potential customers. 

However, it is unclear to what extent these partnerships will benefit Russia, as the 
partnering country would need to dedicate sizeable financial resources and obtain Russia’s 
assistance to develop space capabilities. Given that many of the countries Roscosmos has 
sought to partner with do not have expertise in developing space-grade technology and do 
not have the requisite experienced space personnel, the prospect of collaborating with 
Roscosmos is a financially risky prospect. Furthermore, Roscosmos has a relatively poor 
track record developing satellites for foreign countries and lacks proven capabilities in 
space services other than launch. Moreover, these nations may be hesitant to face sanctions 
and international isolation for collaborating with the Russian government. 

E. Future Prospects 
Russia’s future plans in the space communications sector include three directions: 

enhancing self-reliance by focusing on domestic production of telecommunications 
technologies, modernizing satellite manufacturing, and expanding the capabilities of the 
Russian satellite constellation to attract investment. 

Through the 2010s, Russia’s space industry has been highly dependent on Western-
manufactured technologies, and although export controls have been impacting the ability 
of Russian satellite manufacturers to procure from Western suppliers since 2014, domestic 
manufacturing has not become a priority until recently (de Selding 2023). In the space 
communications sector, several major satellite families, including Yamal and Ekspress, 
have been developed with Western-manufactured communications payloads, and 
telecommunications operators continue to rely on Western components for ground 
infrastructure for lack of an alternative (Cherkasova 2023).  

Because of concerns about future replacement and long-term viability of their 
products, satellite manufacturers such as ISS Reshetnev and NPO Mash, and operators such 
as GSS and RSCC, are structuring production plans around domestic components (de 
Selding 2023). These decisions have resulted in long-term delays to many of the satellite 
constellations described in this section; for example, satellites such as the next-generation 
Gonets-M1 are not scheduled to begin flight testing until the close of the decade. While 
domestic production ramps up, Russian space services providers will likely have to rely on 
a dwindling reserve of Western-manufactured components to replenish aging on-orbit 
assets. 
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Roscosmos and its constituent organizations have recognized that their current model 
for satellite manufacturing is in need of modernization. In a 2022 interview, Yuri Borisov 
addressed the growing gap in satellite production between Russia and the other spacefaring 
nations, calling for the serial production model of certain satellite series. Satellite developer 
ISS Reshetnev echoed this priority, stating an intention to develop a small satellite per day, 
a medium satellite per week, and at least 15 large satellites per year (Russian News Agency 
TASS 2023c). Importantly, the call for modernization is backed up by investment: in 2023, 
Borisov announced the sale of ₽50 billion worth of bonds to fund the construction of two 
factories for serial satellite production (Cordell 2022). 

However, while Russian space companies do have the capacity to manufacture 
specific sophisticated components on a serial basis (e.g., rocket engines), they have yet to 
demonstrate the ability to produce whole satellites—and it will be especially difficult to do 
so while relying on untested domestically produced components. In particular, Russian 
firms have not been able to produce electronic components comparable to those produced 
by Western or Chinese manufacturers (Yanigin 2019), and have experienced quality 
control issues in producing such components in the past (Zak n.d. y). 

1. Efir and Sfera 
After the economic revival of the mid-2000s, the Russian government renewed its 

interest in developing a space services industry as part of a broader pursuit of a digital 
economy (Aliberti and Lisitsyna 2019). The success of foreign projects such as O3b, 
OneWeb, and later Starlink suggested a similar direction for the Russian space industry; 
expertise in developing satellites would naturally complement Russia’s strong standing in 
the fields of launch services.  

Consequently, Roscosmos proposed the Efir project in 2017 (RBK 2017), which 
aimed to create a multiple-orbit satellite constellation to provide communication services 
to the global market, directly challenging OneWeb. The plans for Efir centered on the 
development of 288 satellites between 2018–2025, intended to provide global telephony 
and internet access (RBK 2018). Efir would require ₽299 billion in funding through 2020 
(RIA Novosti 2018a): ₽19 billion would be allocated to creating the infrastructure for the 
system, ₽30 billion to the design and planning, and ₽250 billion to the initial round of 
development work (RBK 2017). Of the initial ₽299 billion budget, ₽280 billion was 
reportedly sought from private investors (Korolev 2021; RBK 2019a), and the estimated 
amount rose to ₽534 billion by 2018. However, private sector investors were not interested 
(Noviy, Skorobagatko, and Dzhordzhevich 2018), judging the prospect of the Efir 
constellation too risky due to the presence of established international competitors (i.e., 
OneWeb and Starlink) along with the influence of international sanctions (RBK 2018) on 
both the development of the system and its potential market share.  
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Being unable to garner enough private sector interest, Roscosmos rebranded “Efir” as 
“Sfera” in 2018.2 The rebranded program, which was endorsed by the government, would 
expand the number of satellites to be developed for the constellation to 638 and rely 
primarily on government subsidies (Zak n.d. r). Sfera would focus primarily on Russia and 
its neighbors and provide a more comprehensive list of services than Efir, spanning both 
telecommunication and remote sensing (Safronov 2018).  

The negotiations for Sfera’s budgets, list of satellite systems included, and the number 
of satellites to be developed for each system have fluctuated over the years. In 2020, 
Roscosmos requested ₽1.5 trillion through 2028, ₽800 billion through 2028 in 2021, and 
₽180 billion through 2030 in 2022 (Russian News Agency TASS 2021). It was later 
reported that Roscosmos initially estimated the cost of Sfera to be ₽3.3 trillion (RBK 2020). 
The initial number of satellites Roscosmos intended to develop for Sfera was 638, but that 
number dropped to a range of 319–392 satellites as of 2024 (Table 6). A 2020 report 
estimated that placing 638 satellites in orbit would require 148 rocket launches, which 
would total ₽300 billion for launch alone (RIA Novosti 2020). Between 2022–2026, the 
Russian government appropriated approximately ₽62 billion for the Sfera project (RIA 
Novosti 2022b), far less than the lowest estimates. 

 
Table 6. Roster of Satellite Systems Included in the Sfera Project as of 2024 

System 
Planned 
Number  

Primary 
Manufacturer Operator Application Type 

Yamal 2 Gazkom Gazkom Communications 
Ekspress 8 ISS Reshetnev Communications 
Ekspress-RV 4 ISS Reshetnev Communications 
Skif 6 ISS 

Reshetnev 
Zond-
Holding 

Communications 

Marafon-IoT 137 ISS Reshetnev Communications 
Smotr 3 Gazkom Gazkom Remote sensing 
Berkut-O 4–40 Lavochkin 

 
Remote sensing 

Berkut-S 16 Lavochkin 
 

Remote sensing 
Berkut-VD 3–28 Lavochkin 

 
Remote sensing 

Berkut-X/XLP 2–12 Lavochkin 
 

Remote sensing 
Grifon 136 Novosibirsk State University Remote sensing 

Note: Blanks denote an unknown operator 
Sources: Aviation Explorer (2023); Egorov (2022); Russian News Agency TASS (2023a); Russian News 

Agency TASS (2023l); Russian News Agency TASS (2023q); Zak (n.d. s.)  

 
2  The Efir program was renamed by Roscosmos after President Vladimir Putin mistakenly referred to it 

as “Sfera” in 2018. https://arstechnica.com/space/2023/10/russia-renamed-its-ambitious-satellite-
program-after-putin-misspoke-its-name/ 

https://www.russianspaceweb.com/yamal.html
https://www.russianspaceweb.com/express.html
https://www.russianspaceweb.com/protected/skif-comsat.html
https://www.russianspaceweb.com/protected/marafon-iot.html
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As of 2024, Sfera contains 11 programs at various stages of development, including 
previously existing Yamal and Ekspress—and ostensibly new Berkut series or Marafon-
IoT. Based on the reported number of satellites alone, the development of certain new 
programs, particularly Marafon-IoT, will necessitate a change in Roscosmos’ mode of 
manufacturing from individual to serial production. Currently, ISS Reshetnev is 
developing facilities that would allow serial production of one Marafon-IoT satellite per 
1.5 days and one Skif satellite per week (Russian News Agency TASS 2023c). As of 2024, 
no date has been provided for the completion of ISS Reshetnev’s serial production 
facilities. Gazkom has also been working on a serial production facility, initially in 
cooperation with Thales Alenia and currently with Roscosmos (Russian News Agency 
TASS 2023g), but no timetable for the completion of these facilities has been released.  

Despite being in development since 2017, the Sfera program is yet to produce major 
results. The launch of the Skif-D demonstrator satellite in 2022 was heralded as a new 
beginning for the Sfera constellation. However, according to reports, the satellite was 
launched primarily to preserve the radio frequencies of its operator, Zond-Holdings 
(Egorov 2022; Korolev 2023), registered with the International Telecommunications 
Union (ITU). Skif-D’s capabilities do not match those of the production Skif satellites 
(Egorov 2022), furthering the notion that the Skif-D launch was primarily symbolic. The 
mainstay Skif satellites are not scheduled to be launched until 2026–2027 (Korolev 2023). 
The status of the other systems under the Sfera umbrella is similar. Berkut is 
(optimistically) scheduled to launch in 2025 (Russian News Agency TASS 2022d), pre-
production Marafon-IoT satellites in 2025 (Russian News Agency TASS 2023k), Express-
RV in 2025 (PortNews 2023), and Smotr satellites in 2026–2028 (Krestyahskiye 
Vedomosti 2023).  

As Sfera begins to slowly take shape, Roscosmos continues to seek investors in order 
to expand the constellation and increase the rate of its rollout. Apart from engaging 
additional private and educational organizations domestically (Stavrogina 2023), 
Roscosmos is marketing Sfera to its international partners as an alternative to Starlink, and 
has garnered some interest from the BRICS block (Zak n.d. r). Moreover, the conflict in 
Ukraine may spur additional funding for Sfera from the military sector as the Russian 
military seeks to equalize the Ukrainian advantage in communication and UAV capabilities 
provided by Starlink (Zak n.d. r).  

2. GLONASS 
Prior to the conflict in Ukraine in 2014, the stated goal of Roscosmos was to continue 

the development of the GLONASS constellation by enhancing the capabilities of the 
Uragan-K satellites while relying on largely the same base satellite model. However, 
international sanctions imposed in 2014 had an outsized impact on Uragan satellites: 
according to Russian space industry sources, the base for Uragan-M satellites consisted of 
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75–80 percent imported components (RBK 2019b). During the mid-2010s, the ISS 
Reshetnev, the prime developer of the Uragan series, initiated a redesign process for the 
Uragan satellites to reduce the dependence on foreign parts. With the expansion of the 
conflict in Ukraine in 2022, ISS Reshetnev announced plans to use a component base that 
was predominantly produced domestically (RBK 2019b). 

At a meeting of the Russian Academy of Sciences in December of 2023, Nikolay 
Testoyedov, the director of ISS Reshetnev, outlined future plans for GLONASS given the 
new reality of Russia’s space sector operating under international sanctions imposed after 
February of 2022. According to Testoyedov, the primary limitation for the future 
development of the GLONASS constellation was a shortage of electronic components from 
foreign developers due to sanctions. His report suggested that prior to 2014, GLONASS 
satellites contained 6,000 electronic components produced abroad, making up about 42 
percent of the total component base of each satellite. Testoyedov went on to state that the 
shift to 100 percent domestically produced satellites was estimated to take until the year 
2030 (Herald GLONASS 2023a). 

The near-term goal for the GLONASS constellation, according to Testoyedov, is to 
strive toward parity with other global navigation systems while continuing to replenish the 
GLONASS constellation using partially domestically produced Uragan-K2 satellites, the 
first of which is scheduled to launch in 2025 (Interfax 2023b). These retrofitted Uragan-
K2 satellites would boast the ability to create “local zones of navigation” using a signal 
“100 times stronger than the standard,” thereby protecting against interference. Currently, 
GLONASS can achieve an accuracy of up to 1.32 meters, paling in comparison to the 
accuracy attributed to the Global Positioning System (GPS) and BeiDou. According to 
Testoyedov, the stated goal is to increase the accuracy of GLONASS to 0.5 meters, 
commensurate with International Civil Aviation Organization (ICAO) standards 
(Vedneeva 2023). Testoyedov’s statements seemingly respond to recent reports about the 
vulnerabilities of GLONASS, such as interference due to topography (e.g., forests, 
mountains, urban environments) and localized low-power signals (Herald GLONASS 
2023b). However, satellites with improved signal strength are unlikely to offset the broader 
problems with the GLONASS constellation, including a systemic lack of coverage for 
precision and correction of signals (RBK 2019b), which are facilitated by ground stations 
and other on-orbit assets (i.e., Luch constellation).  

Testoyedov further outlined long-term goals for the GLONASS constellation, which 
include developing additional capabilities and finding international partners (Vedneeva 
2023). Upon completion of the domestically produced Uragan-K2 satellites, the 
development of GLONASS would shift to the creation of 6 high-orbit (36,000 km) 
satellites on 3 geosynchronous orbits. The goal would be to increase the availability of the 
GLONASS signal in cities and remote areas of Russia. In addition, Testoyedov reported 
ongoing talks about creating a low-orbit constellation supporting GLONASS: the current 
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plan is to launch 300 satellites orbiting 100–500km above the Earth in order to amplify the 
GLONASS signal. Lastly, Testoyedov stated that the functionality of GLONASS is not 
solely dependent on electronic components but is also reliant on international services, 
such as the International Bureau of Weights and Measures and International Association 
of Geodesy. Testoyedov insinuated that the international organizations “may, and some of 
them already do” apply discriminatory measures against the GLONASS system. 
Testoyedov proposed that countries of the BRICS+ bloc should work together to replicate 
the products of the international services that allegedly discriminate against GLONASS to 
counteract the unilateral influence of certain countries. 
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5. Russian Space Exploration 

A. Future of the Manned Spaceflight Program 
The continuation of the manned spaceflight program is a key priority area for Russia. 

The current manned program relies highly on access to a LEO space station, as the main 
output of the manned program is scientific experimentation in a microgravity environment. 
The ability to send humans to space is a powerful propaganda tool domestically, and an 
instrument of foreign policy abroad.  

Russia performed and continues to perform key crew and cargo launch services to the 
ISS. The first ISS module, Zarya, was launched by Russia in 1998 with several subsequent 
launches by Russia and the United States to successfully assemble the station. The vast 
majority of cargo flights to the ISS were on Russian or U.S. launch vehicles (NASA n.d. 
a). Russia and the United States were also the only countries that had vehicles certified to 
launch people to the ISS. From 1998 to 2011, the Russian and U.S. vehicles took crew 
members and space flight participants to the ISS (NPR 2012). After the Space Shuttle made 
its final flight in 2011 and until 2020 when SpaceX launched its first crew mission to the 
ISS, the United States had no transportation for its space flight participants to and from the 
ISS. Therefore, the United States and its allies and partners depended solely on Russian 
launch capabilities for human spaceflight. Despite Russia’s military annexation of Crimea 
in 2014, the United States and U.S.-aligned states continued to maintain a strong space 
partnership with Russia. However, reliance on Russia for human spaceflight gradually 
declined after SpaceX successfully transported astronauts to the ISS in 2020. Since then, 
the United States has mostly, but not exclusively, relied on SpaceX launch vehicles to 
transport American astronauts to the ISS (NASA 2019). On occasion, Russia’s flights to 
the ISS contain U.S. astronauts. 

Beyond its ideological value, the ISS affords Russia with a valuable laboratory for 
experimentation in a microgravity environment applicable to a variety of questions with 
applications in cryogenics, high-energy processes, astrophysics, and biology. Authorities 
from Roscosmos regularly pay lip service to accomplishments in these areas as justification 
for funding the manned spaceflight program and suggest that the absence of a scientific 
environment (such as the one provided by the ISS) would result in a general degradation 
in the relevant scientific areas. 

At the same time, the ISS has now passed its operational life span, as evidenced by a 
number of leaks and malfunction aboard the station (Berger 2021; Byrne 2023; Foust 2023; 
Roulette 2022). The geopolitical tensions between the signees of the ISS accord have 
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complicated the exit strategy. After the start of the conflict in Ukraine and as a response to 
the resulting sanctions, Roscosmos authorities threatened to end cooperation (Interfax 
2022a; Sauer 2022). Rogozin’s replacement, Borisov, was at first coy about plans for the 
ISS (RBK 2022b; Smith 2022), but subsequently committed to extending its operations as 
long as possible (Russian News Agency TASS 2023e; Russian News Agency TASS 
2023f), demonstrating the importance of the ISS to Russia's space strategy and 
underscoring the lack of alternatives. As of 2023, NASA has stated that the space station 
will be deorbited in 2031 (NASA n.d.), leaving Russia with few options to preserve its 
manned spaceflight program. 

The sunsetting of the ISS has accelerated Russia's timetable to develop an alternative 
space station, resulting in a comprehensive push to produce the ROS, culminating in a 
proposal approved by the President of the Russian Federation in 2023 (Interfax 2021; RIA 
Novosti 2023d). The station would be placed in a polar orbit, which would present a novel 
environment for basic and applied research and facilitate launches to the station from 
Russia’s major space ports. The cost of the project was estimated at ₽609 billion through 
2032, ₽150 billion of which would be spent during 2024–2026 (RIA Novosti 2023h; 
Russian News Agency TASS 2023v). 

Due to lack of available technical resources, time, and funding, Roscosmos chose to 
repurpose the Energy and Power Module (NEM; Zak n.d. m), originally designed as a 
component to the ISS, as the core module for ROS to be launched in 2027 (Russian News 
Agency TASS 2024). Similarly, several other systems intended for the ISS would be 
retrofitted for compatibility with ROS. While repurposing existing technology seems to 
speed up the instantiation of ROS on the surface, Roscosmos has yet to demonstrate the 
ability to pass other significant technical hurdles necessary to make ROS operational. 

Critically, considering the intended orbit for ROS, Roscosmos requires a new heavy-
lift launcher to place the station modules in orbit, a new crew vehicle, and a launcher for 
the crew vehicle (Zak n.d. v). Roscosmos has provided provisional but unrealistic 
responses to each of these components, often hinging on the expedited development of a 
yet-unrealized technology or vehicle, or the retrofitting of an existing vehicle. Given the 
uncertainties, a 2027 launch appears unrealistic, especially considering that much of the 
funding for the project has not been approved. 

To offset ROS’ apparent funding shortages, Roscosmos has taken steps to market the 
space station to prospective domestic and international customers. Around the approval of 
the ROS proposal in 2023, Roscosmos director Yuri Borisov had traveled to a number of 
countries in Africa, the Middle East, and Southeast Asia, offering prospective partners the 
opportunity to jointly develop a module for ROS (Russian News Agency TASS 2017; 
Russian News Agency TASS 2023n; Interfax 2023b; Russian News Agency TASS 2023o). 
Additionally, several mockups of a commercial module for ROS have been developed to 
interest private sector organizations in purchasing or renting space or mounting instruments 
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on ROS (RIA Novosti 2023b). However, given ROS’ schedule, the commercial module 
will likely be competing with several private space stations currently in development by 
Western companies (Zak n.d. w). 

B. Lunar Exploration 

1. The Luna Programs 
On August 10, 2023, a Soyuz-2.1b launched from Vostochny cosmodrome carrying 

the Luna-25 lunar lander, the first lunar mission by the Russian Federation. The Luna-25 
mission was intended to serve a dual purpose: to explore the southern polar regions of the 
Moon containing frozen water and to test landing technologies and scientific instruments 
(Russian Space Research Institute 2023).  

The name of the lander was a nod to the previous Soviet lunar mission Luna-24 
launched in 1976. Although scientific interest in lunar exploration continued after the 
collapse of the Soviet Union, the lunar program was deprioritized due to the space sector 
funding crisis of the 1990s (Egorov 2023b). During the 2000s, the funding for scientific 
missions did not improve dramatically, which necessitated the proponents of the lunar 
exploration program to compete against other scientific programs for what little funding 
was available (Egorov 2023b). 

The first official funding for Luna-Glob was part of the Federal Space Program 2005–
2015 strategic planning document, which called for a series of automated lunar landers 
(Egorov 2023a). In 2013, Roscosmos signed a contract with NPO Lavochkin to develop 
the first such lander, Luna-25, which was originally scheduled to launch in 2014 (RIA 
Novosti 2013b; Egorov 2023b).  

The development of Luna-25 faced multiple delays after Russia's military annexation 
of Crimea in 2014, when international partners and contractors began withdrawing from 
the project. NPO Lavochkin faced challenges replacing Western technologies as well as 
changes in the contract with Roscosmos (Chereneva 2023). In consultation with the 
Russian Academy of Sciences, NPO Lavochkin moved the launch of Luna-25 to 2016 (RIA 
Novosti 2013a), then to 2019 (RIA Novosti 2017a), and finally to 2021 (RIA Novosti 
2018b). 

The delays were not received well by Roscosmos, which filed a number of lawsuits 
against NPO Lavochkin alleging a breach in contractual obligations by failing to deliver 
the lander and its various components on time (Chereneva 2024). The damages sought by 
Roscosmos ranged from several million to almost one billion rubles. Although most 
lawsuits were unsuccessful, NPO Lavochkin was found to have breached the contract for 
the development of Luna-25, repaying Roscosmos ₽252 million for a program costing a 
minimum of ₽12.6 billion (Izvestiya 2023a). 
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The Luna-25 lander was finally completed in 2022 and prepared for launch in 2023. 
However, 9 days after launch the lander collided with the lunar surface while attempting 
to enter a pre-landing orbit. Roscosmos reported that due to an onboard malfunction, the 
thrusters fired for 127 seconds instead of the planned 84 seconds (RBK 2023b). 

Despite the failure of the Luna-25 mission, Roscosmos has reiterated a commitment 
to continuing the lunar program. During an interview in 2023, Roscosmos director Yuri 
Borisov cited lack of continuity in lunar exploration as the main reason for the failure, 
stating that the experience gained from the Soviet-era missions was now “practically lost” 
(Gazeta.ru. 2023). Borisov stated that the crash of Luna-25 was a valuable experience for 
future lunar programs, and that the development of follow-on missions Luna-26 and Luna-
27 should be accelerated (Russian News Agency TASS 2023m). 

Currently, Luna-26 and Luna-27 are scheduled for 2027 and 2028, respectively 
(Chereneva 2023). Future automated missions beyond Luna-27 are currently scheduled for 
after 2030. The first manned missions to the Moon, which depend on the completion of in-
progress programs such as the Orel crewed spacecraft and the STK super heavy launch 
vehicle, are also scheduled for after 2030. 

2. International Lunar Research Station (ILRS) 
ILRS, announced in March 2021, is a multinational program led by China with Russia 

as a main partner. The vision statement of the ILRS is to “jointly build and share and 
operate the first extraterrestrial home in the solar system, serves the community of human 
destiny on the surface of the moon, used for long-term exploration and development of the 
universe, and contributes Chinese wisdom and strength” (UN 2023).  

According to a recent article by Brian Harvey, Russia and China have been engaging 
in “working group dialogues on a range of space activities including space stations, lunar 
and interplanetary mission, supplemented by polite meetings at a senior level” since the 
fall of the Soviet Union in 1992 (Harvey 2021). In March 2021, China and Russia signed 
a memorandum of understanding on the ILRS composed of a set of reconnaissance, sample 
return, cargo delivery, and technology demonstration activities. It will also include a lunar 
orbiter, a Moon base, and multiple exploration rovers. In June 2021, Russia and China 
jointly released the ILRS partnership plan inviting other nations to join their efforts to 
develop a lunar presence. It has been reported that Russia has pondered exiting from the 
ISS in 2024 and developing ROS. Some sources also speculated that Russia may send 
cosmonauts to the Chinese Space Station (Jones 2021). 
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6. Russian Commercial Space 

Under the Soviet system, the economy was fully planned and controlled by the 
government. As part of “perestroika” in the 1980s, Gorbachev championed a number of 
reforms that transferred some controlling rights from the government to the employees, 
ushering in the age of privatization. This chapter describes the commercial space sector, 
first providing an overview of roughly 100 companies that could be found in multiple 
sources and then focusing on a few better-known commercial entities to illustrate the 
hostile environment for private enterprise in the space sector. 

A. Commercial Space Actors 

1. Companies Registered in Russia 
STPI used five sources of data to create a roster of Russian companies: databases from 

TechSuccess, Skolkovo, and the Russian Science Foundation; a participant list from the 
International Navigation Forum, and a literature review. Of these sources, TechSuccess is 
probably the most reliable in terms of financial status as it uses a ranking methodology 
developed by PwC. However, TechSuccess contains data only through 2020 and includes 
companies with a minimum of ₽100 million in revenue. To capture smaller companies, 
STPI used the data available from the Skolkovo incubator.  

The full list of companies from all sources contained 374 unique entities. Of these, 43 
were space companies, offering products or services directly applicable to the sector, and 
74 were space-adjacent companies, offering products or services that either were relevant 
to the sector but used for other applications or for which applications could not be 
determined. 

Table 7 shows the sources of data for all 374 companies and for 117 space and space-
adjacent companies. A full list of the space and space-adjacent companies is in Appendix 
A. STPI found that while the “space and navigation” filter was used to find companies in 
the Skolkovo database, roughly 40 percent belonged to other sectors. The reason for this 
“contamination” could not be determined. It is possible that some companies 
misrepresented their portfolios to attract Roscosmos and other customers and/or that the 
Skolkovo database contains errors. It is worth noting that of all companies with ratings by 
TechSuccess, only 9 percent were in the space or adjacent sectors; for comparison, the 
number of companies in oil and gas sector was 14 percent. 
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Table 7. Sources of Data on Companies 

 All companies 
Space and adjacent 

companies 

TechSuccess only 232 21 (9%) 
Skolkovo only 85 53 (62%) 
International Navigation Forum only 21 13 (62%) 
Literature only 18 18 (100%) 
Russian Science Foundation only 7 2 (29%) 
TechSuccess and literature 6 6 (100%) 
Skolkovo and literature 4 4 (100%) 
TOTAL 374 117 

Source: STPI database. The total includes both active and obsolete companies. 

 
The number of space and space-adjacent companies by application area is shown in 

Table 8, ordered by the number of space companies. The three most common application 
areas of space companies were satellite communication (n=9), launch (n=9), and systems 
integrators (n=6). In contrast, most companies focusing on microelectronics, PNT, and 
UAV/UAS were space-adjacent. In total, the number of dedicated space companies (n=43) 
represented just over one-third of all companies. 

 
Table 8. Space and Space-adjacent Companies by Application 

Application 
Space 

companies 
Space-adjacent 

companies All companies 

Satellite communication 9  9 
Launch 9  9 
Systems Integrators for Satellites and 
Aircraft (Systems Integrator) 

6 2 8 

Power and propulsion 5 8 13 
Materials 4 3 7 
Software 3 2 5 
Robotics 2 5 7 
Microelectronics 2 10 12 
Grounds stations 2  2 
Position, navigation, and timing (PNT) 1 20 21 
Unmanned aerial vehicle/Unmanned 
aircraft system (UAV/UAS) 

 24 24 

TOTAL 43 74 117 

Source: STPI database. The total includes both active and obsolete companies. 
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STPI examined the founding years for 117 companies using their year of registration. 
This analysis revealed a significant expansion of the sector between 2011 and 2020, with 
77 companies (66 percent) launched during this period (Figure 9). These data are consistent 
with reports that the Russian government made a significant investment in the space 
industry in the early 2010s, after a series of embarrassing Roscosmos failures (Zak n.d. ee); 
the significant increase in the number of companies also coincides with the launch of 
Skolkovo in 2010. It is too early to determine the most recent trend in company formation, 
but the number of new companies appeared to have declined in 2021 and 2022, with the 
average of five new companies registered per year, compared to seven and eight in the 
previous 5-year intervals. While it seems unlikely that the growth in the commercial space 
and adjacent sectors will be sustained, the number of companies registered in the most 
recent years was still higher than in any 5-year period since the collapse of the Soviet 
Union. 

 

 
Note: Bins are not consistent in the time period covered. 
Sources: companies.rbc.ru; https://e-ecolog.ru; navigator.sk.ru 

Figure 9. Registration Year for Space and Space-Adjacent Companies 
 

STPI used open-source data to determine the status of space and space-adjacent 
companies. Of 117 companies in the set, 99 (85 percent) were determined to be active for 
1 of 3 reasons: they had an active status in public databases (n=99), reported non-zero 
revenue in recent years (n=87), or reported zero revenue but were registered after 2020 
(n=6). The last group were “benefit of the doubt” companies—recent start-ups that were 
assumed to be active but not yet revenue-generating. Of the remaining 18 companies, 7 
were reported as having been liquidated and 10 reported no revenue over the past 3 years 
and were presumed bankrupt. The status of the remaining company, S7 Space, could not 
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be determined, but this company is unlikely to have survived and was classified as 
bankrupt.  

Table 9 shows the status of companies by application. Companies offering launch 
services were less likely to be active than average, at 56 percent versus 85 percent, but no 
other obvious relationships between application and operational status emerged from the 
data. However, the number of companies stratified by application was too low to identify 
trends. 

 
Table 9. Companies by Technical Domain with Operating Status 

Application 
Number of 
Companies 

Number of 
Active 

Companies* 

Unmanned aerial vehicle/Unmanned aircraft system (UAV/UAS) 24 21 (88%) 
Position, navigation, and timing (PNT) 20 18 (90%) 
Power and propulsion 13 10 (77%) 
Microelectronics 12 11 (92%) 
Launch 9 5 (56%) 
Satellite communication 9 7 (78%) 
Systems integrator including satellites and aircraft 8 6 (75%) 
Materials 7 7 (100%) 
Robotics 7 7 (100%) 
Software 5 5 (100%) 
Ground stations 2 2 (100%) 
TOTAL 117 99 (85%) 

Sources: companies.rbc.ru; https://e-ecolog.ru; navigator.sk.ru.  
*Active companies as of September 2023, which include six start-ups registered after 2020 with zero 
reported revenue. 

 
Figure 10 shows the distribution of companies by revenue based on the most recent 

year available at the time of research, generally 2021 or 2022. Of the 99 companies 
assumed to be active, 86 (87 percent) reported revenue of ₽800M or less. For comparison, 
only 64 percent of companies rated by TechSuccess in 2020 (the most recent year available) 
were in that revenue bracket, and this bracket was classified as “small” by TechSuccess. 
These data demonstrate that space and space-adjacent companies are small by the standards 
of the Russian tech industry and have lower revenue than companies in other sectors.  
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Note: N=117 
Sources: companies.rbc.ru; https://e-ecolog.ru; navigator.sk.ru.  
*Includes start-ups 

Figure 10. Number of Companies by Revenue in Rubles 
 

STPI found some differences in the revenue when companies were stratified by 
application. Software, power and propulsion, and launch companies tended to have lower 
annual revenue of ₽100M or less in the most recent available year, while satellite 
communication, PNT, and microelectronics companies tended to have revenue of more 
than ₽100M (Figure 11). Companies with revenue exceeding one billion rubles included 
AZIMUT (PNT), Inertial Technologies of Technokomplex or ITT (PNT), UNIKHIMTEK 
(materials), Milandre (microelectronics), Fort-Telecom (PNT), SpaceTeam (PNT), Special 
Technology Center (UAV/UAS and satellite communication), Perm Scientific and 
Production Instrument (PNT), PRIMA (PNT), and Gazprom Space Systems (satellite 
communication). 
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Note: N=99 
Sources: companies.rbc.ru; https://e-ecolog.ru; navigator.sk.ru.  

Figure 11. Number of Companies by Revenue in Rubles 
 

STPI examined financial trends for companies with 3 years of revenue data (Table 
10). Of 93 active non-start-ups, 58 percent were on the upward trend and 36 percent on the 
downward trend. For about half of the companies, the revenue fluctuated by two-fold or 
more in either direction (data not shown), suggesting that the data are unreliable, or the 
financial position of many companies is unstable, or both. For comparison, only 8 of 78 
TechSuccess-rated companies had a change in revenue category, of which 7 moved to a 
higher bracket. Perhaps tellingly, the only company that moved down in revenue was 
space-adjacent. 

 
Table 10. Revenue Trends for Space and Space-Adjacent Companies 

Application Upward Flat Downward 
No data or 

start-up Bankrupt 

UAV/UAS 14  6 1 3 
PNT 11  7  3 
Power and 
propulsion 4 2 2 2 3 

Microelectronics 4  7  1 
Launch 2 1 1 1 4 
Satellite 
communication 4 1 2  2 

Systems integrator 5  1  2 
Materials 4  2 1  
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Application Upward Flat Downward 
No data or 

start-up Bankrupt 
Robotics 4  3   
Software 1  1 3  
Ground stations 1  1   
TOTAL 54 4 33 8 18 

Sources: companies.rbc.ru; https://e-ecolog.ru; navigator.sk.ru.  

 
STPI also studied the distribution of active companies by the number of employees. 

Of 99 companies, 78 (84 percent) reported less than 100 employees (Table 11), confirming 
that most space and space-adjacent companies are small. However, there were large 
discrepancies in the number of employees for several companies—so as with revenue, 
these data may be unreliable. Of the 20 companies with more than 100 employees, the 
distribution by technical domain was as follows: materials n=1, microelectronics n=4, PNT 
n=9, robotics n=2, satellite communication n=1, systems integrator n=1, and UAV/UAS 
n=2. All ground station, launch, power and propulsion, and software companies had fewer 
than 100 employees. 

 
Table 11. Number of Employees at Space and Space-Adjacent Companies 

Number of employees Number of companies 

<100 78 
100–500 11 
500–1,000 4 
1,000–5,000 5 
Unknown 1 
TOTAL 99 

Sources: companies.rbc.ru; https://e-ecolog.ru; navigator.sk.ru.  

 
Websites of all space and space-adjacent companies were searched to determine 

whether they sold to or partnered with Roscosmos, Ministry of Defense, and/or foreign 
customers. Ten companies listed Roscosmos or one of its components as partners (Laser 
systems, Fort-Telecom, Astronomikon Lab, VISAT-TEL, Geyser-Telecom, ICC 
Severnaya Korona, Sputnix, Android Technology, NILAKT DOSAAF, and Orbital 
Express), and one company (Aerob) listed the Ministry of Defense. However, no 
information was available on the nature and extent of domestic partnerships with the 
exception of two companies: Astronomikon Lab (which has launched a satellite for Iran 
from Baikonur Cosmodrome) and Fort-Telecom (which participates in GLONASS). 
Eighteen companies listed foreign companies or countries as partners or stated that they 
had these relationships, but again minimal specific information was available. While lack 
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of information is inconclusive, it is probable that such partnerships would be mentioned on 
company websites if they existed to attract new customers. 

2. United States-Russia Joint Ventures 
One company identified in the search, International Launch Services (ILS3), is 

registered in the United States (Reston, VA). ILS is a joint venture with the Khrunichev 
Space Center, a Roscosmos unit that is responsible for manufacturing Proton and Angara 
launch vehicles.  

There may be other joint ventures with the Russian space sector that present as U.S. 
companies. For example, a story in Reuters described small Florida-based company RD 
Amross, which was a joint venture between Energomash and the U.S. conglomerate United 
Technologies (Grow 2014). According to this source, RD Amross was a “middle-man,” 
skimming tens of millions of dollars from the sales of RD-180 rocket engines. The 
company’s website is no longer accessible and it is likely defunct, but there may be similar 
“joint ventures” with Roscosmos that evaded detection (Swanson 2023). STPI considered 
these companies to be outside of the Russian commercial landscape and did not attempt to 
find them.  

3. Case Studies of Seven Commercial Space Companies 
STPI further examined seven companies operating in the space sector: Dauria 

Aerospace (Даурия Аэроспейс), Sputnix (Спутникс), SR Space (СР Спейс) also known 
as Success Rockets, S7 Space Transport Systems (С 7 космические транспортные 
системы), Gazprom Space Systems (Газпром космические системы), Lin Industrial 
(Лин Индастриал), and KosmoKurs (КосмоКурс). The basic information about these 
companies is summarized in Table 12.  

With the exception of Gazprom Space Systems, all companies were established in 
2010–2020, the peak years of Russian commercial space activity. Four of the companies 
(Dauria, KosmoKurs, Lin Industrial, and Sputnix) began in the Skolkovo incubator, and 
two (Gazprom Space Systems and S7 Space) were spin-offs of large corporations operating 
in a different sector (gas and airlines).  

Two of seven companies had been liquidated (Dauria and KosmoKurs), and two have 
recently downsized (S7 Space and Lin Industrial). Of the remaining three, the revenue was 
flat for Gazprom Space Systems (from ₽4.4B in 2019 to ₽4.1B in 2020 and ₽4.3B in 2021) 
and fluctuated significantly for SR Space (from ₽9M in 2019 to ₽0 in 2020 to ₽23M in 
2021). An expert interviewed for the study said that so far, SR Space has launched one 

 
3  https://www.ilslaunch.com/ 
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rocket that flew 7 kilometers before crashing, and that their greatest accomplishment is 
public relations.  

The only company that appeared to be doing reasonably well was Sputnix, which 
reported doubling in revenue from 2020 to 2022 (₽108M to ₽289M), although there was a 
dip in 2019 (96M). A review of the Sputnix website revealed that it had been recently 
acquired by or incorporated into SITRIONICS Group, an information technology 
conglomerate with international reach.4 Possibly because of this merge, Sputnix appears to 
have shifted its products/services from development and launch of satellites to support 
systems and ground infrastructure. An expert interviewed believed that Sputnix was 
compelled into the sale and did not consider the company a serious commercial player. 

The case study companies spanned a range of products and services, including 
development and manufacturing of small satellites, launchers, and other spacecraft (Dauria, 
Lin Industrial, Sputnix, SR Space); space tourism (KosmoKurs); operation of launch 
platform (S7 space); and satellite communication services (Gazprom Space Systems). 
Several companies reported some notable accomplishments, but these successes were 
mixed with failures. For example, in 2014, Dauria developed and launched three small 
commercial satellites (in Perseus-M family), which were sold to a U.S. company Aquila 
Space for $6M after initial problems.5 Dauria was also the first private company in the 
space sector to secure a government contract to produce two spacecraft for Roscosmos, 6,7 
as well as one of the first to successfully launch a satellite into orbit. However, after Dauria 
failed to launch satellites for Roscosmos in 2017, it was sued by the agency for full 
repayment and driven out of business. The owner, who promptly left the country, said in 
an interview that creating a space company in Russia “was the biggest mistake of his life,” 
citing lack of government support compounded by international sanctions. 

According to one expert, S7 Space was the most serious attempt to launch a private 
space business. The company was established to purchase and restore Sea Launch platform. 
Sea Launch was initially owned by a consortium of four companies from Russia, Ukraine, 
Norway, and the United States and managed by Boeing. It declared bankruptcy in 2009 
and was acquired by RKK Energia (a Roscosmos subsidiary), which already had a 25 
percent stake in the venture. In 2017, S7 Space purchased bankrupt Sea Launch from 
Energia for $100M, with an additional $470M estimated to be necessary to restore the 
platform. The reasons for the purchase by S7 are murky. One story claimed that S7 agreed 
to the purchase in return for protection of its airline business (Luzin 2021c). An expert 

 
4  https://www.sitronics.com/company 
5  https://www.rbc.ru/technology_and_media/11/04/2018/5acccbaa9a794767ffb6550b 
6  https://www.rbc.ru/technology_and_media/11/04/2018/5acccbaa9a794767ffb6550b 
7  https://pikabu.ru/story/konets_russkogo_chastnogo_kosmosa_6854364 
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interviewed thought that Roscosmos promised S7 that it would support Sea Launch, but 
reneged when it became clear that the company was a competitor for government contracts 
to develop rockets. The fate of S7 is unclear. Our interviewee said that S7 has no launch 
vehicles appropriate for its Sea Launch platform,8 its own rockets are not ready, and it has 
no resources to modernize the platform. As only 1 year of revenue was available from 
public data, STPI could not determine its financial standing but it was recently reported 
that it is laying off staff. It is possible that Sea Launch will return to Roscosmos, making a 
full circle from privatization to nationalization (Nyrkov 2018). 

 
Table 12. Essential Information on Seven Space Companies Selected for Case Studies 

Company Domain Est. Status 
Key 

products 
Revenue, 

rubles 
Revenue 

trend 

Bureau 
1440 

System 
integrator 2021 Active Smallsats 1M (2022) No data 

Dauria System 
integrator 2009 Liquidated Smallsats - - 

Gazprom 
Space 
systems 

Satcom 1992 Active Satellite 
operator 

4.3B 
(2021) Flat 

KosmoKurs Launch 2014 Liquidated Space 
tourism - - 

Lin 
Industrial Launch 2014 Active 

Ultra-light 
launch 
vehicle 

0 (2022) Flat 

Sputnix System 
integrator 2011 Active 

Microsats, 
their 

services 
and 

systems 

300M 
(2021) Up 

SR Space Launch 2020 Active 

Ultra-small 
launch 
vehicle, 
small 

spacecraft 

23M 
(2022) Up 

S7 Space Launch 2016 
Unknown, 
presumed 
bankrupt 

Operation 
of Sea 
Launch 
platform 

156M 
(2021) No data 

Note: Revenue trend is based on 3 years of data. Only 1 year of data could be found for S7 Space and 
Bureau 1440. 

Sources: companies.rbc.ru; https://e-ecolog.ru; navigator.sk.ru.  

 
8  Previously, the launch vehicles for Sea Launch used components manufactured by a Ukrainian 

company that terminated its relationship with its Russian partners after the invasion of Crimea in 2014.  
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In sum, a picture of a weak commercial space sector emerged in the study. Of the 117 
space and space-adjacent companies in different application areas that had been launched 
between 2010 and 2020, 15 percent have been liquidated or are on the path to bankruptcy 
based on absent revenue (this number excludes 6 recent start-ups that may not survive in 
the current business environment). Of the active companies, most reported less than ₽800M 
in annual revenue, had fewer than 100 employees, and appear to be financially volatile. 
TechSuccess data showed that space and space-adjacent companies performed worse than 
other technology companies in Russia in terms of revenue. 

Companies specializing in launch services or products appeared to be more 
vulnerable, presumably due to a combination of Ukraine war and heavy competition from 
Roscosmos’ subsidiaries. An in-depth look at seven better-known (and presumably more 
successful) space companies revealed that only one, Sputnix, is doing reasonably well 
based on revenue data, but two experts interviewed were skeptical about its status as a 
serious space company. In addition, a potentially promising model for the Russian 
approach of creating a space-focused subsidiary of a large and stable company such as 
Gazprom or S7 Airlines so far has not produced a successful outcome.  

Two individuals interviewed for the study confirmed that Russian companies 
involved in the space sector generally offer a limited set of products or services to 
Roscosmos or the Ministry of Defense. They also noted that the conditions for commercial 
space activities in Russia are even less favorable now than 10 years ago when many of the 
firms were registered. Potentially unsurmountable obstacles to a healthy commercial space 
sector include lack of private investment, shortage of electronic components, an obsolete 
industrial base, and loss of market position due to competition and sanctions. Importantly 
and as discussed in earlier chapters, a license from Roscosmos is required to launch a 
private space business, giving it the power to block, destroy, or acquire any company that 
threatens its monopoly on government contracts.  

B. Future Role for Commercial Space Sector Articulated by 
Roscosmos Leadership  
Roscosmos’ role as both a regulator of the space industry and a corporation places 

constraints on the development of Russia's private space sector. Throughout the years, 
Roscosmos has guarded the interests of its subsidiaries against private sector competition, 
including primacy in the development of launch vehicles, remote sensing services, and 
fulfillment of military contracts. This strategy allowed many firms originating during the 
Soviet era to endure, at the expense of severely reducing the potential market share for non-
Roscosmos companies (Vidal and Privalov 2023). 

Despite cornering the space services market, Roscosmos itself is not profitable. Since 
its reorganization in 2015, Roscosmos’ reported profit has been either small or negative 
(Luzin 2021a). Facing a sharp decline in foreign contracts after the invasion of Ukraine in 
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2022, Roscosmos finds itself needing additional cost savings and revenue streams to cover 
the growing deficit. 

Since his appointment as the director of Roscosmos, Yuri Borisov has painted a 
sobering picture of Roscosmos’ current position (RBK 2023a), going so far as to say that 
Roscosmos “owes” the Russian state due to its stagnant business model (RBK 2022a). To 
revive the space agency, Borisov has charted a vision for developing additional commercial 
services, modeled after the Western companies (RBK 2023a). The key priority for this 
vision is the development of mass-produced small satellite constellations in LEO, with 
success being measured by the number of satellites developed per year (RIA Novosti 
2023f) and the number of in-orbit satellites reaching 1,700 by 2030 (RIA Novosti 2023a). 

According to Borisov, Roscosmos will not be able to manufacture its target number 
of satellites without the help of private sector businesses (RIA Novosti 2023a). Both 
Roscosmos and the Russian government have expressed the urge to involve private 
business in space projects (Russian News Agency TASS 2023d), which has resulted in 
some policy changes. In 2023, the Russian government signed a roadmap for the 
development of the private space sector (The Government of Russia 2023a). The roadmap 
included favorable regulatory changes relating to licensing, lending, and use of existing 
infrastructure (Permyakov 2023; The Government of Russia 2023b). 

However, the efforts made by Borisov’s administration to incentivize the private 
space sector seem to be primarily aimed at boosting Roscosmos’ bottom line (Luzin 
2021c). Borisov and other Roscosmos officials have described their intention to build a 
space services market where Roscosmos will connect private sector providers with 
potential customers. At the same time, the Russian government is currently considering 
Roscosmos-backed federal legislation that would make Roscosmos the sole-source 
provider for remote sensing data (Vedomosti 2023a), which according to some experts, is 
90 percent of the space services market in Russia (Herald GLONASS 2024). 
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7. Lifetime Analysis of Russian  
Satellite Systems 

For the satellite lifetime analyses, STPI looked only at the GLONASS system. This 
system had the most information and the most continuity across the fleet of satellites Russia 
has maintained over the years. GLONASS is a satellite navigation system similar to GPS 
in the United States. The GLONASS constellation has several key properties that make it 
a fruitful subject for lifetime analysis. The lifetime analysis investigates the extent to which 
the constellations are still functioning and operating past their intended lifespan.  

As discussed in Chapter 4, maintaining GLONASS functionality is a high priority, 
meaning that gaps in functionality are a result of capacity rather than will on the part of 
Russia. Second, GLONASS satellites have been in orbit since 1982, providing a long 
dataset to examine. Finally, GLONASS is a civil constellation, so information about its 
capabilities, performance, and lifespan are all public. This combination of plentiful public 
data and the emphasis placed on the constellation make it an informative subject for a 
deeper dive into Russian space capabilities. 

GLONASS requires 24 active satellites to be fully functional. Therefore, the success 
or failure of the GLONASS constellation is dependent on the relationship between the 
design lifespan of the Uragan satellites that make up the system and the observed lifespan. 
The initial lifespan of Uragan satellites was 3 years, and many of those satellites did not 
meet their expected lifespan. As a result, Russia struggled to reach a launch cadence 
capable of meeting or sustaining full functionality with the initial Uragan program. The 
introduction of Uragan-M in the 2000s improved GLONASS functionality by creating a 
constellation that required less frequent replacement given its longer lifespan. However, 
the success of the Uragan-M program led to the current situation in which Russia requires 
Uragan-M satellites to overperform in order to maintain full functionality of the 
constellation. Figure 12 describes the launch cadence of the GLONASS satellites and 
identifies the status of the satellite for each year it was launched. For example, in 2007 
Russia launched six GLONASS satellites, of which four are still in orbit, one met or 
exceeded its lifespan, and one underperformed and deorbited before it met its expected 
lifespan.  

 



 

66 

 
Source: McDowell (2024) 

Figure 12. GLONASS Satellites by Launch Year and Lifetime Performance 
 

In theory, Uragan-M satellites have a lifespan of 7 years. However, as Figure 12 
describes, Uragan-M satellites launched as early as 2007 are still functioning 16 years later 
(green bars). This drastically extended operational time allowed GLONASS to reach full 
functionality in 2007 and 2008, and to maintain it from 2010 onwards. This was possible 
despite the launch failure of rockets carrying Uragan-M satellites in 2010 and 2013 (Zak 
2010; Graham 2013). The GLONASS constellation has only maintained full functionality 
while having no satellites that exceeded their lifespan from 2010 until 2013. Every other 
year at least one of the satellites in the constellation required to provide full functionality 
has been beyond design lifespan. Uragan-M exceeded its intended lifespan, which allowed 
Russia to have a functional fleet for longer than they may have expected. However, since 
many Uragan-M satellites are so far beyond their design lifespan, they may be subject to 
unpredictable failures in the near future. 

Figure 12 also shows that the launch cadence of GLONASS satellites has been 
steadily decreasing over time. In the early 1990s it briefly reached a pace of nine satellites 
per year, but that was followed by multiple years with no launches and then a steady rate 
of three launches per year through the 2000s. When Russia attempted to increase the launch 
cadence in the late 2000s and early 2010s, the number of underperforming satellites 
increased and there were multiple failed launches. While it is not possible to directly 
attribute the failures to the attempted launch cadence increase, it is noteworthy that in the 
years following the failures, the launch cadence further declined to approximately two 
satellites per year. Launch failures and satellite underperformance also became less 
common from 2016 onward. 

By looking at the lifetime performance of GLONASS satellites over time, two trends 
emerged: 
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1. As time progressed, satellites lasted longer—often beyond their life expectancy 
based on design. 

2. As time progressed, fewer satellites were launched each year. 

To gain the full picture of the GLONASS constellation it is also instructive to examine 
the programs that comprise the constellations over time. 

 

 
Source: McDowell (2024) 

Figure 13. GLONASS Satellites in Orbit by Program and Status 
 

Figure 13 illustrates that the trend toward longer lifespans along with the launch 
cadence correspond with the transition between Uragan programs. The initial Uragan series 
had too short a lifespan and could not consistently reach full functionality despite frequent 
launches. It was gradually replaced by Uragan-M that became the backbone of GLONASS 
functionality for two decades, increasingly relying on satellites that outperformed 
expectations. However, this program is in the process of winding down as the new member 
of the series, Uragan-K, is emerging.  

The transition to Uragan-K has presented its own challenges. The previous transition 
(from Uragan to Uragan-M) resulted in several years without full functionality, but it also 
was fairly quick, taking less than 10 years. By contrast, 10 years after the launch of the first 
Uragan-K satellite only 3 satellites appear to be in orbit. The launch data suggest that unless 
the longevity of the existing Uragan-M satellites significantly exceed expectations, Russia 
will not be able to ramp up Uragan-K fast enough to counter the close of the Uragan-M 
program and maintain full functionality of GLONASS. 
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8. Space Services Revenue 

As discussed in Chapter 3, Russia is an integral player in the global launch enterprise. 
This chapter discusses the revenue Russia has received from 2006 to 2023 from the United 
States across three different dimensions: missile and rocket reaction engines, seats to the 
ISS, and launch services from Russian launches. The ultimate goal is to show the revenue 
originating from foreign partners, but this revenue analysis is in no way exhaustive. 
Specifically, for the rocket engine sales, it only considers those engines sold to and 
imported by the United States, and does not take into account other space technologies. 
The sale of seats to the ISS and the revenue estimate from providing launch services 
consider all activity, not just that from the United States.  

A. Rocket Engine Sales 
In the mid-1990s, the United States and other nations that had capabilities to build 

rockets sought out a unique liquid oxygen (LOx) combustion technology used by Russia 
(Mosely 2011). These engines offered an advantage in that they provided a reliable rocket 
design while also maintaining a high efficiency and performance profile. Consequently, a 
joint venture between Pratt and Whitney and Roscosmos’ Energomash called RD Amross 
LLC was set up to import and sell the RD-180 engines to the U.S. market (Grow 2014). 
RD Amross purchased RD-180 engines for United Launch Alliance’s (ULA) Atlas launch 
vehicle family, a series of launch vehicles used in U.S. national security missions (Mosely 
2011). Other U.S. companies also made agreements to purchase RD-181 engines for the 
Antares launch system, originally purchased by Orbital Sciences Corporation, but now part 
of Northrop Grumman.  

STPI analyzed a number of sources and determined that ULA purchased a total of 
122 RD-180 engines through a number of block contracts from the late 1990s to 2022 
(Maidenberg 2022). In 2014, Orbital Sciences Corporation purchased 30 RD-181 rocket 
engines from Roscosmos’ Energomash subsidiary (de Selding 2015). While there was a 
contract option to purchase another 30 RD-181 options, it does not appear that it was 
exercised (de Selding 2015). STPI determined that the total number of RD-180 and RD-
181 engines purchased from 1996 to 2002 was 152 engines, but these data are based on 
news reports and secondary publications, not primary sources (Maidenberg 2022; de 
Selding 2015).  

Given the challenges in determining the cost and dates for each block purchase, STPI 
turned to foreign trade data between the United States and Russia on rocket and missile 
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commodities. We relied on the Schedule B Chapter 84 district-level trade data of imports 
from Russia, 1996–2022. Specifically, we used the 6-digit code 84.12.20 (Reaction 
Engines Other Than Turbojets) and its 10-digit sub-codes 8412.10.0010 (Missile and 
Rocket Reaction Engines). From 1996 to 2002, the United States imported 223 units under 
these codes at a value of $1.74B. Figure 14 describes the number of missile and rocket 
reaction engine units imported over time from Russia to the United States. The data do not 
specify the product name or indicate whether these are in fact RD-180s and RD-181s, but 
we assume a large majority of these units were the RD-180 and RD-181 engines.  

 

 
Source: U.S. Census Bureau USA Trade Online Data, Schedule B Code 8412.10.0010: Missile and Rocket 

Reaction Engines 

Figure 14. Number of Missile and Rocket Reaction Engines Imported from Russia to the 
United States, 1996 to 2022 

 
Figure 14 is the imported value of these Missile and Rocket Reaction Engines from 

1996 to 2022. The unit cost varied greatly over this time period, but the average unit cost 
between 2010 and 2020 was $17.6M. News reports and secondary sources confirm the 
trade data is on the order of the value of the RD-180 engines. For example, a 2014 Reuter’s 
article reports that RD Amross paid Energomash between $17.9M and $20.2M on average 
for the engines. Given the completeness of the U.S. import data, we rely on these values 
and unit numbers to estimate the revenue made from the sale of the Russian rocket engines 
to the United States. The detailed data table can be found in Appendix Table B-1.  
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Source: U.S. Census Bureau USA Trade Online Data, Schedule B Code 8412.10.0010: Missile and Rocket 

Reaction Engines 

Figure 15. Customs Value of Number of Missile and Rocket Reaction Engines Imported 
from Russia to the United States, 1996 to 2023 

 
We find that the value of imports from of rocket engines from 2010 to 2021 was much 

higher than the prior decade, with a peak of imports from 2015 to 2019 due to the higher 
per unit cost during that timeframe (Figure 15). This is likely because the United States 
relied on the RD-180 and RD-181s for their launch complex and at that time there were no 
engine alternatives for the Atlas V launch vehicle, in particular.  

B. Seat Sales to the International Space Station 
The next major revenue category we consider was the sale of seats for astronauts to 

the ISS on the Russian Soyuz launch vehicles. Using launch information from NASA and 
the NASA Inspector General report, we determined that 278 people were launched to the 
ISS on a Soyuz rocket from 2000 to 2023, including space tourists. Of that total, 47 percent 
were from Russia; 33 percent were from the United States; 3 percent were from Italy, 
Japan, and Canada each; and 10 percent from all other countries (NASA n.d. b; 
NASA 2019).  
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We estimated the total amount spent by non-Russians on seats to the ISS each year. 
We assumed that from 2000 to 2005, the cost per round-trip seat was $21M (Aliberti and 
Lisitsyna 2019), and from 2006 to 2019, we used early cost per seat data from NASA’s 
Inspector General report (NASA 2019). In this calculation, we assume that the number of 
round-trip flights times the cost per seat estimates the total Russian revenue from ISS seat 
sales to foreign countries or individuals. The prices may have varied, and the exact sales 
process of seats, particularly to tourists, are not well known. Finally, we use reporting 
information on the cost of the seat sale in 2020 and assume that cost was the same from 
2021–2023 (Bartels 2020). Table B-2 contains the data and assumptions used in the 
analysis.  

 

 
Sources: NASA (n.d. b)  

Figure 16. Number of Roundtrips to ISS on Russian Soyuz Launch Vehicle, 2000–2023 
 

Figure 16 describes the estimated number of roundtrips to the ISS on the Soyuz launch 
vehicle from 2000 to 2023. The United States lacked viable transportation to the ISS 
between 2010 and 2020, and relied solely on the Soyuz to take U.S. astronauts to the ISS. 
Included in this analysis is also what tourists and others would have had to pay for seats to 
the ISS as a non-astronaut.  
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Sources: Aliberti (2019); NASA OIG Report (2019) 

Figure 17. Estimated Russian Revenue from Sales of Seat to ISS 
 

The cost per seat coupled with the data from Figure 16 provided the basis for the 
estimated revenue per year Russia gained from providing ISS transportation to all non-
Russians. Figure 17 describes, in current dollars, the total revenue earned over time for 
Soyuz ISS transportation. In total, from 2000 to 2023, when deflating to 2020 constant 
dollars and summing, we estimate that $5.4B was paid to Russia for this service. 

C. Launch Services 
The final section of the revenue analysis considers the payments made to Russia for 

providing satellite launch services. The analysis is based on payload and launch data from 
the General Catalog of Artificial Space Objects (GCAT) complied by Jonathan McDowell. 
These data were cleaned and parsed to determine the yearly number of foreign payloads 
launched by launch vehicle by Russia. Figure 18 shows the number of payloads launched 
aboard Russian launch vehicle from 1991 to 2023. Since 2006, on average 40 to 60 percent 
of the payloads launched by Russia were foreign payloads. The spike in 2021 was due to 
Russia’s launch of the OneWeb constellation prior to their invasion into Ukraine.  

To estimate the cost of launch, we primarily relied on the Federal Aviation 
Administration’s (FAA) Annual Compendium, which contains estimates for each of the 

 $-

 $100

 $200

 $300

 $400

 $500

 $600

 $700

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

M
ill

io
ns

 o
f C

on
st

an
t 2

02
0 

Do
lla

rs



 

74 

relevant launch vehicles (Proton, Rokot, Soyuz-2.1, Soyuz-U; FAA 2012–2018). These 
four launch vehicles were responsible for all foreign payload launches. For most launches 
with foreign payloads, the entire launch vehicle was dedicated to launching the foreign 
payload. Given this, we attributed the full cost of launch to foreign payloads and assigned 
it as revenue Russia was receiving from selling launch services. For those few launches 
with both Russian and foreign payloads, we proportionally determined the foreign launch 
cost based on the mass of the foreign payloads. Figure 17 describes the yearly estimated 
price or revenue to Russia for providing satellite launch services. 

 

 
Source: McDowell (2024) 

Figure 18. Domestic and Foreign Payloads (objects) on Russian Launch Vehicles,  
1991 to 2023 
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Sources: McDowell (2024); FAA (2012–2018) 

Figure 19. Estimated Cost of Foreign Payloads on Russian Launch Vehicles 

D. Combined Estimated Revenue  
Russia has generated a significant amount of revenue from harnessing their launch 

and propulsion expertise and selling products and services to the rest of the world. The 
combined estimated total revenue from 2006 to 2023 for selling rocket engines to the 
United States, selling seats to the ISS, and providing launch services to foreign entities is 
$18.5B in constant 2020 dollars; the average revenue across the 18-year period is 
approximately $1B per year. Figure 20 describes the combined revenue over time and 
shows the relative share of the three sources of revenue with satellite launch services as 
generating the highest and most significant share of the total revenue assessed. After the 
invasion of Ukraine in February 2022, the revenue from foreign launches has significantly 
declined, and as a result the estimated revenue in 2023 is only $78M.  

 $-

 $200

 $400

 $600

 $800

 $1,000

 $1,200

 $1,400

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

M
ill

io
ns

 o
f C

on
st

an
t 2

02
0 

Do
lla

rs



 

76 

 
Sources: McDowell (2024); FAA (2012–2018); Aliberti (2019); NASA OIG Report (2019) 

Figure 20. Combined Estimated Revenue from Rocket Engine Imports, Sale of ISS Seats, 
and Launch Costs of Foreign Payloads 
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9. Summary and Conclusions 

Russia’s civil space enterprise is undergoing a transition. While Russia’s space sector 
benefits from legacy systems that are reliable and have demonstrated great capability in the 
past, the present and future pose major challenges.  

A. Capabilities That Russia Seeks to Maintain 

1. Active Satellite Constellations 
After the annexation of Crimea in 2014, the lack of access to Western technology 

prompted the Russian space industry to begin transitioning to a domestic model of 
production for key systems, such as GLONASS. The expanded international sanctions 
imposed on Russian companies in the wake of the invasion of Ukraine in 2022 have forced 
Roscosmos to shift to producing most spacecraft domestically, which strongly affected 
satellite systems because of their heavy dependence on Western technology.  

The shift in the production model has delayed the anticipated launch dates of most 
Russian satellites. In particular, GLONASS satellites had to be redesigned completely due 
to their heavy reliance on imported technologies and are now severely behind schedule 
when compared to the reported launch timeline prior to the war. While Russian 
manufacturers are capable of producing some of the required technologies, much of the 
software and microelectronics previously supplied by Western firms cannot be easily 
replaced by domestic substitutes, which has created further delays. It is likely that 
Roscosmos and its subsidiaries will attempt to extend the lifespans of their in-orbit assets 
in an effort to ease the transition to a domestic production model. 

At the same time, STPI’s analysis concluded that the loss of access to Western-
produced technologies may reduce Russia’s on-orbit capabilities, but is not likely to result 
in serious degradation of Russia’s critical satellite systems—GLONASS chief among 
them. The shift to domestic production for GLONASS started in 2014, and the first 
GLONASS satellite that was in part domestically produced was launched in 2023; the first 
fully domestically produced GLONASS satellite is currently scheduled for launch in 2030. 
These dates suggest that the transition is still in progress, and the consequent delay may 
result in the GLONASS constellation dropping below full capacity.  

The lifetime analysis revealed that since 1980, when the GLONASS satellites were 
first launched, the satellites have struggled to maintain full functionality. While newer 
GLONASS families have an increased lifespan, between 1998 and 2007 GLONASS did 
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not maintain a fully functioning system due to a decrease in launch frequency. More 
recently, Russia appears to be facing the same challenges, as it struggles to manufacture 
and launch its latest GLONASS program, Uragan-K, at a fast-enough rate to establish full 
functionality. Despite similar manufacturing challenges, Russia is also attempting to 
develop Uragan-V satellites to provide similar capabilities with fewer satellites through an 
atypical orbit. 

However, given the necessity of GLONASS’ navigation capabilities for Russia’s 
military and the option of purchasing microelectronics from allied countries, such as China, 
the production of GLONASS satellites is unlikely to run out of funding or necessary 
components, despite the inevitable delays. 

2. Launch Services 
Russia’s launch services continue to be the most stable aspect of its space program. 

The workhorse vehicles of Russia’s space program are highly reliable, and Roscosmos has 
a high degree of collective expertise in producing successful launches. Despite the delays 
in its production, Russia’s relatively new cosmodrome, Vostochny, is now hosting 
launches and is being expanded to increase its capacity.  

The Proton and Soyuz families remain the main launch vehicles as Russia has 
struggled in developing and transitioning to a new generation of launch vehicles. The 
competition between Roscosmos’ subsidiaries, issues with funding, and a lack of strategic 
consensus have produced an incoherent vision for Russia’s future launch vehicles. With 
decades in development, the most mature next-generation launch vehicle program, Angara, 
has only seen a handful of test flights. 

Russia has also seen its grasp on its primary spaceport, Baikonur, grow more tenuous. 
While Kazakhstan has leased Baikonur to Russia until 2050, recent actions of the Kazakh 
authorities aimed at keeping Roscosmos fiscally accountable seem to suggest 
dissatisfaction with the partnership. Ultimately, these actions may not threaten Russia’s 
immediate future in Baikonur, but are nevertheless a signal; recent actions by Roscosmos 
suggest construction of new facilities at Baikonur are being deprioritized in favor of 
Vostochny. 

Taken together, Russia’s launch services remain a strong point of its space program. 
Regardless of future progress on next-generation launch vehicles or the status of Baikonur 
in the long term, Russia maintains a reliable and trusted set of launch vehicles as well as 
its own spaceport. These aspects ensure Russia’s capacity for maintaining its in-orbit 
presence through the use of domestic capabilities. 
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3. Lunar Exploration 
The recent launch of the Luna-25 lander in 2023 has signaled Russia’s intention to 

continue the lunar exploration missions begun by the Soviet Union. The launch of Luna-
25 took much longer than expected, in part due to lack of resources assigned to the effort 
compared to the prior Soviet Luna missions. This was largely reflective of the 
deprioritization of scientific space missions by the Russian government, which has 
traditionally pursued more commercially aligned programs. 

The crash of Luna-25 has resulted in pessimism about follow-on lunar missions 
among experts, but this sentiment has not been echoed by Roscosmos leadership. The 
director of Roscosmos has suggested that the failure of the Luna-25 mission is a natural 
consequence of the loss of capacity for conducting lunar missions given the nearly 50-year 
lapse between Luna-24 and Luna-25, and that it is all the more reason to devote additional 
resources to the forthcoming Luna-26 and Luna-27 missions. This stance from Roscosmos 
leadership is not surprising, as an official announcement that Russia will abandon its lunar 
program would have negative political ramifications. Currently, the full ramifications of 
the Luna-25 failed mission are still coming into focus; the level of interest will be gauged 
by the amount of funding developed to lunar exploration in the space strategy document to 
be released leading up to 2025. Until then, historical trends suggest that lunar exploration 
programs will continue, but at a pace similar to or slower than Luna-25. 

B. Capabilities That Russia Seeks to Develop 

1. Serial Manufacturing Capacity for Satellites 
As it searches for additional streams of revenue, Roscosmos has been attempting to 

reach parity with Western satellite services, focusing on large low-orbit small satellite 
constellations. However, Russia has yet to begin its transition to serial production methods 
such as those used to produce OneWeb and Starlink satellites. Most Russian satellites are 
still custom-made, requiring a lengthy labor-intensive manufacturing process, resulting in 
a production capacity of about 40 satellites per year. Consequently, much of the rhetoric 
from Roscosmos leadership concerns the need for Russia to “catch up” to other major 
spacefaring nations in terms of satellite production.  

As part of this effort to catch up, Roscosmos has been marketing Sfera, a collection 
of satellite constellations offering broadband internet, HDTV, imaging, and remote 
sensing, focused on Russian customers and customers in neighboring friendly countries. 
To date, Sfera has not garnered sufficient funding or private sector interest in Russia, so 
Roscosmos has begun reaching out to partner countries in the BRICS bloc. Ultimately, 
Sfera may be successful, at least in part, if there is a lack of alternatives for Russian 
customers or sufficient interest from Russia’s military, which seeks to gain an advantage 
in communications and EO capabilities in the war with Ukraine. 
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Roscosmos and its subsidiaries are currently transitioning to a serial manufacturing 
model but are still in the process of testing prototypes. The agency hopes to fund the 
construction of factories for satellite manufacturing, but likely has not yet secured funding 
to do so. Moreover, Roscosmos has realized that its subsidiaries are unlikely to reach the 
targeted goal for number of in-orbit satellites by themselves—as the director of Roscosmos 
has made overtures to the private Russian space sector, seeking to attract additional interest 
in satellite production.  

Given the lack of expertise, funding, and slow transition to a new supply chain for 
components, it is unclear to what degree Roscosmos and the Russian private sector will be 
successful in developing small satellite constellations in the near future. Even if produced 
in sufficient numbers, instability in the component base may result in satellites with high 
failure rates or unreliable service. The Russian private space sector is weak and has not 
produced major players even in the more favorable commercial environment—so it is 
unlikely to be a significant contributor to the constellations envisioned by Roscosmos, at 
least in the near future. Furthermore, Russia has yet to find an international market for its 
satellite services.  

2. New Orbital Space Station 
Access to the ISS has been a central component of the Russian manned space flight 

program and is a key priority for the Russian government. The sunsetting of the ISS has 
accelerated the need for Roscosmos to transition to a follow-on space station, and 
Roscosmos has formulated a plan that includes bringing the new space station, ROS, into 
service by 2027.  

ROS would provide several tangible benefits to Russia’s space program. Primarily, 
ROS is intended as a space laboratory. Roscosmos plans to place the station in a polar orbit, 
which would allow for scientific experimentation in a novel space-based environment as 
compared to the ISS. Moreover, ROS’ expanded facilities would increase the range of 
possible applications, including facilitating production of materials for commercial use. 
Finally, placing ROS in a polar orbit would allow for easier access from Russia’s space 
stations, as well as the ability to observe Russia’s territory and the Arctic. 

Roscosmos’ ability to carry out the plan for ROS hinges on retrofitting assets 
originally intended for the ISS and accelerating timetables of programs that are currently 
in development. Roscosmos’ subsidiaries are currently refitting an ISS module to serve as 
the core module for ROS, and are testing the next-generation launch vehicle that would 
carry the components for ROS. Activating ROS by 2027 would also require a new crewed 
spacecraft, a launcher for the new crewed vehicle, and the completion of ground monitoring 
stations and launch pads. As experts are dubious of Roscosmos’ ability to achieve the 
intended plans for ROS by 2027, Roscosmos is likely to attempt to extend the lifetime of 
the ISS past the currently planned deorbiting date of 2031. 
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C. Capabilities That Russia Seeks to Build or Acquire 

1. Building a Domestic Private Space Sector  
The Russian government has traditionally applied the national champion model to its 

space sector, incentivizing the survival and growth of large companies over which it can 
exercise direct control, to the detriment of the rest of the space sector. The majority of 
Russia’s national champions in the space sector are former Soviet factories and design 
bureaus that are, in one way or another, investing their efforts in continuing or expanding 
Soviet-era programs. While many follow-on programs to Soviet precursors have been 
highly successful, the domination of the national champions over the Russian space sector 
and the inertia of their operations have left little space for both new entrants to the space 
sector and innovation. 

Roscosmos, a state-owned corporation that currently controls most major space 
companies in Russia, is an exemplar of the strategy the Russian government has taken in 
managing the space sector. Roscosmos is both a regulator, overseeing and ensuring the 
health of space companies in Russia, and a potential supplier to the Russian government, 
which is the biggest customer of space services in the Russian market. Roscosmos’ role 
includes an inherent conflict of interest, one that Roscosmos has exploited to its own 
financial advantage: its subsidiaries are prioritized in competitions for government 
contracts and the support for new companies, in terms of subsidies and licensing, is 
minimal. In this climate, the majority of new Russian entrants to the space sector are large 
private sector organizations for whom space services are a natural extension of their supply 
chain, and have sufficient government contacts that can usher them through the licensing 
process.  

While the direct management strategy of the Russian government has allowed a 
greater degree of control over the space sector, it has also led to a stagnation of the Russian 
space sector as compared to the United States and China. Roscosmos has acknowledged 
that Russia has fallen behind its peers, particularly in terms of satellite production, and is 
interested in supporting private sector space businesses. However, the rhetoric of 
Roscosmos officials seems to suggest that the private sector push is ultimately intended to 
benefit the company’s revenue stream, both in terms of cost savings and commission on 
services.  

A picture of a relatively weak commercial space sector emerged from this study. Of 
the 117 space and adjacent companies launched in different application areas between 2010 
and 2020, 15 percent are on the path to bankruptcy based on absent revenue. This is 
probably a conservative estimate, since it excludes recent start-ups with no revenue under 
the assumption that they need more time to succeed. Furthermore, even the active space 
companies found appeared to be more financially volatile and reported lower average 
revenue than other tech sectors. Case studies of the best-known and presumably most 
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successful companies paint mostly a grim picture of failure. Companies specializing in 
launch services or products appeared to be more vulnerable, presumably due to a 
combination of the Ukraine war and heavy competition from Roscosmos’ subsidiaries. 

2. Seeking a Share of the Space Services Market  
Prior to the conflict with Ukraine, Russia maintained a significant share of the 

international space services market, particular in the area of launch services. Besides 
providing satellite launch services to private space companies, Russia facilitated the 
majority of the crewed flights to the ISS, and sold rocket engines to the United States. The 
study estimated that Russia profited from an average revenue (adjusted in constant 2020 
dollars) of approximately $1B per year from 2006 to 2023. The invasion of Ukraine severed 
these revenue streams, leaving Roscosmos with only a small proportion of its funding from 
sources other than the Russian government. Similarly, Russia lost all revenue from the sale 
of RD rocket engines, and is unlikely to regain this market even under a friendly 
government due to changes in technology.  

Throughout its existence, Roscosmos has struggled to maintain profitability, 
depending in large part on Russian government contracts and subsidies. The heavy reliance 
on government funding has been a point of criticism often levied against Roscosmos; the 
Russian government has insisted that Roscosmos needs to find a path to solvency. 
However, the loss of lucrative foreign contracts leaves Roscosmos more dependent on 
government funding than ever.  

Currently, Roscosmos is pursuing several paths to increasing its share of the domestic 
space services market and regaining a place in the international space services market. 
Domestically, Roscosmos is expanding its pay-for-service capabilities, aimed at both 
government and private sector customers, and is attempting to monopolize the sale of EO 
data. Internationally, Roscosmos has attempted to interest BRICS countries in satellite 
constellations, market its launch services to nations in the developing world, and is 
developing a stable of launch vehicles that can feasibly compete on the international launch 
services market.  

3. Looking to Forge Major Foreign Partnerships 
Historically, Russia’s partnerships with the United States have resulted in a number 

of highly successful space projects. The funding provided by the United States during the 
1990s supported Russia’s space program after the collapse of the Soviet Union, which 
helped bring about the ISS, one of the most successful collaborative space projects to date. 
An expert interviewed for the study quipped that the United States saved the Russian space 
program. Russia’s conflict in Ukraine that began with the annexation of Crimea in 2014 
largely severed its space partnerships with the United States, leaving the ISS as the sole 
area of collaboration between the two countries. 
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In its current state, the Russian space program has not shown the capacity to organize 
major space exploration projects on its own. In recent years, Russia has been a junior 
partner in projects like ExoMars or has mounted small-scale deep space missions, several 
of which were unsuccessful. Despite the stated aim to construct a lunar base, Russia’s space 
program does not seem to be on a trajectory to lead a project of that magnitude.  

Given the severance of the partnership with the United States, China would seem to 
be a logical partner for Russia’s deep space ambitions. However, despite the strong rhetoric 
on both sides, the Russia-China space partnership has yielded few tangible results. STPI’s 
analysis found that Russia and China are largely incompatible as partners in space because 
China does not view Russia’s contributions as critical to its strategic space projects and 
Russia does not want to lose face by accepting a role as China’s junior partner. However, 
given STPI’s assessment of Russia’s capabilities and potential, it may have to accept 
China’s leadership in order to realize its major deep space projects.  

4. Economic Stability and a Sufficient Space Workforce 
To carry out its future plans for the development of its space enterprise, Russia 

requires both highly skilled workers and sufficient funding for its ongoing space programs. 
Although experts have predicted that the Russian economy would quickly collapse as a 
result of international sanction after its invasion of Ukraine, the effects of these sanctions 
on the Russian economy is unclear. The latest projections of the Russian economy in 2024 
are favorable, suggesting that it will expand, due in part to the realignment of its trade 
partners. However, if the Russian economy begins to decline, civil space programs may be 
the first to lose funding as the Russian government will likely shift its priorities to more 
critical necessities. In particular, civil satellite systems, experimental launch vehicles, and 
scientific missions have historically suffered due to the loss of government subsidies to the 
space sector.  

Russia’s space workforce is in a similarly precarious situation. Roscosmos’ workforce 
is growing older, with many current specialists on track for retirement; STPI’s findings 
suggest Roscosmos may find it difficult to replace them. The government space sector—
that is Roscosmos and its subsidiaries—which makes up the major part of Russia’s space 
workers, is seen as an undesirable prospect for young workers in Russia, even prior to the 
war. The perception of low wages, corruption, and organization stagnation are pervasive 
enough to deter many prospective workers. In addition, many qualified workers have left 
the country after the invasion of Ukraine. Due to these factors, Roscosmos may face serious 
challenges replenishing its workforce in the near future. 

D. Challenges Facing Russian Space Enterprise 
STPI concluded that many aspects of Russia’s civil space sector—its programs and 

priorities, manufacturing and production capabilities, supply of talent, funding, and 



 

84 

partnerships—are facing challenges. The conditions for maintaining a leadership position 
remain unfavorable for Russia as its space sector is hampered by an obsolete industrial 
base, weak to nonexistent commercial sector, and loss of historical partnerships.  

Sanctions placed on Russia from its invasion of Ukraine have created a shortage of 
key spacecraft components including microelectronics. While Russian manufacturers are 
capable of producing some of the required technologies, much of the software and 
microelectronics previously supplied by Western firms cannot be easily replaced by 
domestic substitutes, which has created further delays due to the need to redesign space 
systems across the board. Finally, Russia’s commercial space sector is hampered by 
Roscosmos’ historical priorities. Roscosmos is a regulator of commercial space companies 
overseeing their activities. At the same time, Roscosmos, a state-owned enterprise, is both 
a supplier to the Russian government as well as the biggest customer of space services in 
the Russian market. This dual role carries an inherent conflict of interest, which Roscosmos 
has exploited to its own financial advantage. First, its subsidiaries are prioritized in 
competitions for government contracts, stifling competition. Second, new ventures in the 
space sector are required to obtain permits from Roscosmos, giving it full control over any 
potential competitor. As a result, Russia’s non-Roscosmos commercial space sector 
companies have struggled to compete with Roscosmos and its subsidiaries to the detriment 
of the space sector at large. 

Prior to the conflict with Ukraine, Russia maintained a significant share of the 
international space services market, particular in the area of launch services. In addition, 
Russia facilitated the majority of the crewed flights to the ISS, and sold RD-180 and RD-
181 rocket engines to the United States for use on the Atlas V and Cygnus U.S. launch 
vehicles. STPI estimates that Russia’s average revenue (adjusted in constant 2020 dollars) 
from 2006 to 2023 was approximately $1B per year for a total of $18.5B. The invasion of 
Ukraine severed these revenue streams, leaving Roscosmos with only a small proportion 
of its funding from sources other than the Russian government. STPI estimates that in 2021 
the revenue from foreign sales and services accounted for an average of 30 percent of 
Roscosmos’ total (with a peak of 57 percent in 2020) revenue from non-military projects.  

E. Russian Commercial Space Sector 
Roscosmos’ role as both a regulator of the space industry and a corporation in its own 

right places constraints on the development of Russia’s private space sector. Throughout 
the years, Roscosmos has guarded the interests of its subsidiaries against private sector 
competition, including in the development of launch vehicles, remote sensing services, and 
fulfillment of military contracts.  

A picture of a relatively weak commercial space sector emerged from this study. 
Relative to other technology sectors in Russia, investments in space and space-adjacent 
companies are small by Russian technical industry standards. Of the 117 space and adjacent 
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companies established within the different application areas between 2010 and 2020, 15 
percent are on the path to bankruptcy based on absent revenue. Furthermore, the active 
space companies appeared to be more financially volatile and smaller in terms of revenue 
than other tech sectors. Companies specializing in launch services or products appeared to 
be more vulnerable, presumably due to a combination of the Ukraine war and competition 
from Roscosmos’ subsidiaries.  

STPI has not identified any Russian companies poised to emerge as a leader in the 
global space industry and to compete for the global market share.  

F. Timelines and Life Expectancy of Russian Orbital Systems 
In examining the life expectancy of Russia’s orbital platforms, STPI looked only at 

the GLONASS satellite system. We learned that the life expectancy of GLONASS 
satellites has increased over the decades demonstrating high quality engineering, but the 
pace of replacement has waned suggesting the full functionality of the GLONASS system 
may not be maintained in the future. 

As new generations of GLONASS satellites were introduced, their expected lifetimes 
increased, but Russia often relied upon those satellites beyond their planned life 
expectancy. Given the longer lifetimes for subsequent programs, fewer satellites were 
launched each year resulting in a constellation that is past its prime. Finally, due to the 
supply chain disruption from international sanctions, Roscosmos is redesigning future 
GLONASS satellites to rely primarily on domestically produced components. These trends 
suggest that Russia is struggling to manufacture enough satellites to maintain full 
functionality of the GLONASS constellation and to replace GLONASS satellites in a 
timely manner, without relying on in-service satellites to overperform their expected 
lifetime.  
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Appendix A. 
Codebooks for Space Data 

Commercial Companies 

Space or Space-Adjacent 
Two STPI researchers independently reviewed and reconciled the list to identify any 

companies operating in space or space-adjacent sectors using the following definitions: 

Space—products and/or services directly related to the space industry, such as 
provision of launch services and infrastructure; design and manufacturing of satellites and 
other spacecraft or their components and materials; and satellite data processing software. 

Space-adjacent—products and/or services relevant to space industry, but either used 
for other applications or for which applications could not be determined, including 
robotics, microelectronics, drones and other unmanned vehicles and aerial systems, 
airplane engines, and navigation and remote sensing software and hardware. 

 
Appendix Table A-1. Space Companies Identified 

Technical Domain Company Name 

Ground Stations Galileoskay  
Nebo GK 

Launch Cosmolab  
Starsem  
International Space Company Kosmotrans  
Lin Industrial  
KosmoKurs  
S7 Space  
Rocket Technologies  
Orbital Express  
SR Space/SR Rockets 

Materials Termoran  
Cintez-Project  
Soluterm  
Techprom-AKS 

Microelectronics Transformo 



 

A-2 

Technical Domain Company Name  
Sensor Spin Technologies 

PNT SpaceTeam 
Power and Propulsion Nauka-AT  

Advanced Propulsion  
Avant Space-Systems  
PL TM  
Spectralaser 

Robotics Android Technology  
NTLAB-SC 

Satellite Communication Lorette  
Vector-Arctic  
VISAT-TEL  
Geyser-Telecom  
ICC Severnaya Korona  
KuSpace Technologies  
Matrix Wave  
Gazprom Space Systems  
Internsputnik 

Software Tensor Lab  
MKS  
Space Systems 

Systems Integrator 
including Sats and 
Aircraft 

New Smart Systems 

 
Astronomikon Lab  
Sputnix  
Dauria Aerospace  
NILAKT DOSAAF  
Special Technology Center 
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Appendix Table A-2. Space Adjacent Companies Identified 

Technical Domain Company Name 

Materials Unikhimtek  
Aeroplatforms  
ACT 

Microelectronics About OKB-Planeta  
Elvis  
Milandre  
SuperOx  
Troitsk Engineering Center  
Svetlana-Rost  
Inversion-Sensor  
SIGNAL  
Specialized Electronic Systems  
Ten Flex Rnd 

PNT Laser Systems  
Laboratory Of Microdevices  
Azimut  
Inertial Technologies Of Technokomplex (Itt)  
Labsolut  
Lemz-T  
Fort-Telecom  
Hyrolab  
Cubi  
Agrostorman  
Ends-Orryol  
Topcon Positioning Systems  
Elmetro Group  
Rts  
Perm Scientific And Production Instrument   
Botlikh Radio Plant  
Stancoproekt  
Turboscan  
Prima  
Spirit Navigation 

Power and Propulsion Eme-Aero  
Iag  
Dda  
Reynolds 
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Technical Domain Company Name  
Delmot  
Pdt  
Rtt  
Skyturbins 

Robotics Itsumma  
Promobot  
Ukam-Grup  
Robocv  
Smithec 

Software Pirss  
Quadriga 

Systems Integrator including Sats and 
Aircraft 

Aviasport 
 

Wasp Aircraft 
UAV/UAS Unmanned Systems  

Ada Aero  
Nic Aeroscript  
Industrial Drones  
Robolyot  
Dron Solutions  
Ics  
Technoveter  
Klevercopter  
Prosvet  
Morphing Technologies  
Hover  
Hypercopter  
Alticam  
Facc  
Aerial Photography  
Cusire  
Avianovations  
Virtus  
Communication Spetsprozaschita  
Aviation Solutions  
Aerob  
Kopter Express Technologies Ltd.  
Geoscan 
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Appendix B. 
Revenue Analysis Estimates and Assumptions 

Table B-1. Estimate of Value and Quantity of Russian Missile and Rocket Reaction Engine 
Imports to the U.S. from 1996–2022 in U.S. Dollars 

Year 
Customs Value (Gen) 

(Current $U.S.) 
Customs Unit Value 
(Current $U.S. Gen) 

Approximate Number  
of Units 

1996 12,773,789 1,064,482 12 
1997 43,093,169 1,134,031 38 
1998 0 0 0 
1999 18,674,116 3,734,823 5 
2000 18,674,116 4,668,529 4 
2001 24,846,532 3,549,505 7 
2002 15,205,587 3,801,397 4 
2003 23,806,889 820,927 29 
2004 23,502,157 4,700,431 5 
2005 24,503,595 6,125,899 4 
2006 26,603,595 5,320,719 5 
2007 29,183,565 1,535,977 19 
2008 12,211,438 6,105,719 2 
2009 18,317,157 6,105,719 3 
2010 73,222,876 10,460,411 7 
2011 91,138,000 15,189,667 6 
2012 73,658,560 10,522,651 7 
2013 84,619,188 21,154,797 4 
2014 101,730,000 16,955,000 6 
2015 158,892,000 19,861,500 8 
2016 162,948,000 20,368,500 8 
2017 228,568,500 20,778,955 11 
2018 225,186,500 20,471,500 11 
2019 122,829,000 20,471,500 6 
2020 0 0 0 
2021 126,168,714 10,514,060 12 
2022 0 0 0 
Total 1,740,357,043 235,416,698 223 
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Source: Census Bureau USA Trade Online Data, Schedule B Code 8412.10.0010: Missile and Rocket 
Reaction Engines 

Table B-2. Estimated Russian Revenue from ISS Seat Sales to Foreign Countries 

Year 

One-way ISS trips 
(non-

Russian/non-
Tourists) 

Roundtrip to ISS 
(non-

Russian/non-
Tourists) 

Cost per seat 
estimates in 
millions of 

current 
dollars 

Revenue in 
millions of 

current 
dollars 

Revenue in 
millions of 
constant 

2020 dollars 

2000 1 0.5 $21.00 $10.50 $15.35 
2001 3 1.5 $21.00 $31.50 $44.96 
2002 5 2.5 $21.00 $52.50 $73.77 
2003 7 3.5 $21.00 $73.50 $101.34 
2004 6 3 $21.00 $63.00 $84.79 
2005 6 3 $21.00 $63.00 $82.29 
2006 5 2.5 $25.10 $62.75 $79.38 
2007 5 2.5 $21.80 $54.50 $67.10 
2008 3 1.5 $21.80 $32.70 $39.44 
2009 12 6 $25.17 $151.00 $180.28 
2010 12 6 $26.43 $158.55 $187.67 
2011 12 6 $37.40 $224.42 $260.40 
2012 12 6 $51.00 $306.00 $348.66 
2013 12 6 $55.85 $335.07 $374.92 
2014 12 6 $60.31 $361.88 $397.23 
2015 14 7 $60.81 $425.68 $461.97 
2016 12 6 $70.67 $424.04 $456.41 
2017 14 7 $76.33 $534.30 $564.99 
2018 14 7 $81.07 $567.50 $586.33 
2019 12 6 $76.23 $457.38 $463.48 
2020 4 2 $90.25 $180.50 $180.50 
2021 6 2 $90.25 $180.50 $174.63 
2022 2 1 $90.25 $90.25 $81.66 
2023 2 1 $90.25 $90.25 $77.89 

Source: ISS Trip estimates come from NASA’s website  
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