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Standfirst
Four years into the full-scale invasion of Ukraine, the Russian military industry has 
entered a period of managed degradation. Russian authorities must constantly 
manage output constraints and industrial bottlenecks. While the drone segment 
has shown adaptability and resilience, the rest of the military industry must consider 
simplifying production across parts of the military-industrial complex.

Executive Summary
•	 This paper assesses Russia’s near-term domestic defense-industrial capacity 

and the ability of the military-industrial complex (OPK) to meet the increasing 
demands of the war against Ukraine. 

•	 Four years into the full-scale invasion of Ukraine, Russia has not solved the 
problem of sustaining wartime production. Instead, the Kremlin has only 
postponed addressing the OPK’s many problems. 

Output constraints and resilience
•	 Output constraints are increasingly defining the OPK’s future: exhaustion 

(specifically, the depletion of existing stockpiles and the constant need to 
repair damaged equipment and refurbish Soviet-legacy hardware taken out 
of storage) and attrition (the limited ability to produce new military hardware 
domestically faster than it is consumed). 

•	 Finding a balance between the two constraints has allowed the armed forces 
to continue fielding equipment, but it has also accelerated the depletion of 
Soviet-era reserves. However, the constant trade-off has become a systemic 
condition that defines the current and future trajectory of the military industry. 
The OPK cannot indefinitely compensate for battlefield losses through repair 
and refurbishment alone. 

•	 Output constraints are compounded by industrial bottlenecks affecting raw 
materials and components paramount to the production of finished weapons 
systems. These persistent industrial bottlenecks are machine-building 
tools, military-grade metallurgical products and special steels, specialized 
components and chemicals for the manufacture of explosives, as well as 
microelectronics and semiconductors.

•	 The OPK has also demonstrated adaptability and resilience, notably in the 
aerial drone sector. Russia has rapidly expanded its use of reconnaissance 
drones, loitering munitions, first-person view (FPV) drones, and larger strike 
unmanned aerial vehicles (UAVs), turning drones into a central pillar of 
battlefield strategy. This shift reflects both military necessity and industrial 
opportunity, leading to a “dronization” of the OPK. 
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Managing military-industrial degradation
•	 Russia has expanded production across the defense sector by pushing 

factories into surge production, but this has not produced a corresponding 
leap in genuinely new output. This uneven resilience has been visible in key 
sectors such as armored vehicles, artillery systems, missiles, and aviation. 
Overall, the OPK is trading off sustained quantitative output for qualitative 
degradation.

•	 Despite evident adaptations, the OPK may be approaching a systemic tipping 
point. Existing legacy stockpiles are finite; modernization, renovation, and 
overhaul (MRO) is increasingly unsustainable; and increased production is 
degrading the same tools and inputs needed to sustain output. This tipping 
point, however, is not uniform across industrial sectors: It may emerge earlier 
in heavy equipment, for instance, or later in areas where the OPK retains 
advantages (such as missile systems and drones).

•	 The Russian OPK is trapped in a cycle in which increased production weakens 
its future production capacity. The result is a model of managed degradation 
of the Russian military industry, one that allows Moscow to sustain the 
war in the short to medium term, while progressively eroding the quality, 
sustainability, and future potential of its military power. Moving forward, the 
Kremlin will have to manage the OPK’s decline rather than reverse it.

•	 The Russian OPK is adapting tactically, while structurally deteriorating. It 
can manufacture enough weapons to continue prosecuting the war, but 
increasingly only by simplifying production, lowering quality, and ultimately 
sacrificing long-term capacity for short-term battlefield endurance.

•	 The Russian state may need stronger administrative control over the 
economy and budget priorities to preserve wartime production at current 
levels. Even then, the likely outcome is not a revitalized military-industrial 
complex, but a narrower, simplified one that can muddle through rather than 
truly regenerate.
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Introduction
Mainstream media appear convinced that Russia is soon running out of missiles, 
tanks, or drones and will no longer be able to prosecute the war against Ukraine.1 
Although such wishful thinking would likely benefit Ukraine, the Kremlin maintains 
high rates of fire against Ukrainian positions on the front line. 

Four years into the full-scale invasion, the Kremlin’s war still unfolds unabated. Official 
propaganda says it all: Russia is constantly increasing the volume of production “for 
all types of weapons by multiple times,” has a “good reserve” of stock, or enjoys 
production capacity that is “overloaded.”2

It is true that the Russian military-industrial complex (oborónno-promýshlenny 
kómpleks, OPK) benefits from the transition to a state-led war economy or “military 
Keynesianism.”3 The militarization of the economy means that, in 2026, defense 
spending should account for over 7.3% of GDP, with over 40% of the federal budget 
allocated to military, defense, and security-related expenditures.4 

In this sense, the “separation” of the federal economy between the military sphere 
and civilian industries has never been stronger.5 While the military and security 
sectors prosper, economic sectors not directly linked to the war effort are steadily 
declining.6

Increase of the arms production rates requires growing budgetary allocations and 
also leads to soaring total debt of companies within the OPK. Even though state-
owned banks provided the absolute majority of loans for these entities at preferential 
rates, the low profitability of the sector makes debt repayment by the companies 
themselves impossible. Simply speaking, the federal budget will continue to be the 
major source of debt repayment, as it was in the pre-war period.

Russia is also facing setbacks in the wartime management of the OPK. As the 
armed forces are eating up Soviet-era weapons stockpiles, the OPK faces the dual 
challenge of maintaining military strength while adapting to new production realities. 
Western and Ukrainian assessments tend to be both cautious and optimistic about 
the existing Soviet-legacy stockpiles and reserves stored across the Russian 
Federation.

The OPK has adapted to the demands of the full-scale war since 2022 and to the 
pressure of international sanctions since 2014. It implemented domestic measures, 
such as import-substitution programs and higher production rates across the 
industry, along with increased cooperation with foreign countries. 
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Despite limited resources and growing labor and industrial bottlenecks, Russia’s 
military elites have also thus far shown resilience and adaptability in the face of 
mismanagement, corruption, and significant hardware losses. 

On top of these adaptations, the demands of the war force the Kremlin to arbitrate 
between three imperfect internal solutions:

•	 Drawing down Soviet-era stockpiles,
•	 Repairing and refurbishing old equipment,
•	 Pushing factories to work harder under wartime conditions and under existing 

industrial bottlenecks.  

Yet these domestic adaptations mask a deeper structural decline of the OPK. Each 
of those solutions helps the Kremlin buy time, but none of them can rebuild durable 
industrial capacity. Four years into the full-scale invasion of Ukraine, Russia has not 
solved the problem of sustaining wartime production. Instead, the Kremlin has only 
postponed addressing the OPK’s many problems. 

Image: Russian Defence Minister Sergei Shoigu inspects implementation of the state defence order at a 
military-industrial complex facility in the Nizhny Novgorod region, Russia, in this picture released April 6, 
2023. Credit: Vadim Savitsky/Russian Defence Ministry/Handout via REUTERS.
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Two main factors are now defining the future of the OPK as it manages its own 
degradation. On the one hand, output constraints, which are determined by a 
precarious balance between: 

•	 Exhaustion, specifically the depletion of existing stockpile inventories and 
the constant need to repair damaged equipment and refurbish Soviet-legacy 
hardware taken out of storage, 

•	 Attrition, namely the limited ability to produce new military hardware 
domestically faster than it is consumed. 

Finding a balance between both constraints defines the current and future trajectory 
of the OPK.

On the other hand, input bottlenecks, namely, industrial limitations affecting 
the aforementioned output in various sectors of the OPK and hampering overall 
production. 

In the context of the upcoming State Armament Program (GPV) for the period 2027–
2036,7 the management of these factors will impact the sustainability of the OPK 
over the coming decade.

About this paper
To unpack this compound issue, the paper delivers a sober assessment of Russia’s 
near-term domestic defense-industrial capacity and the military elite’s ability to 
manage the degradation of the OPK. It looks specifically at:

•	 The most critical defense-industrial needs in the context of the OPK’s 
balancing between refurbishment (exhaustion) and production of new 
systems (attrition) across key industrial bottlenecks, such as machine-building 
tools, metallurgical products, chemicals and gunpowder, and microelectronic 
components and semiconductors (Chapter 1), 

•	 The impact of the war on the availability of finished systems across key 
military domains, such as armored land platforms, artillery shells, missile 
systems, and particularly drones (Chapter 2), 

•	 In the drone segment, the adaptation and resilience of the OPK to sustain 
fighting strength while adapting to new production realities (Chapter 3).

For the purpose of this paper, our research focuses exclusively on domestic 
adaptations within the OPK, and not on how Russia has been managing the war 
effort with the help of foreign partners, external third parties, and sanctions-evasion 
mechanisms.
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Chapter 1 – Battlefield exhaustion, 
hardware attrition, and military-
industrial bottlenecks
Since 2014, the OPK has been adapting to international sanctions and the 
sustained demands of the invasion of Ukraine, particularly after 2022. Mitigation 
strategies have been developed against output constraints, notably to balance the 
management of existing stockpiles and strategic reserves through modernization, 
renovation, and overhaul (MRO) on the one hand, and seeking to increase domestic 
production volumes of new systems on the other to avoid attrition.

Beyond supply chain adaptations and stockpile management, the OPK has been 
facing challenges in sourcing and transforming raw materials and components 
to create finished weapon systems — primarily machine-building tools, special 
steels and military-grade metallurgical products, heavy chemicals and gunpowder, 
and microelectronic components and semiconductors. This situation has created 
industrial bottlenecks across several key systems, notably armored land platforms, 
artillery shells, missile systems, and aerial drones.

1.1 Domestic adaptations to output constraints 
Since the first invasion of Ukraine in 2014, the Russian OPK has adapted to ongoing 
battlefield demands, finding a precarious balance between managing the existing 
stockpile of hardware and components to avoid exhaustion and increasing domestic 
production of new systems to prevent attrition. Several adaptations and strategies 
were put in place.

Stockpile management and refurbishment
Moscow entered the war against Ukraine in 2014 with the hope that its large 
stockpile of hardware, components, and raw materials would sustain the demands 
of the invasion. The full-scale invasion in 2022 dashed these hopes, however, and 
the Kremlin quickly resorted to using stock earmarked for 2024–25 production as 
early as 2023.8 Nevertheless, this situation affected equipment deliveries for the 
subsequent state defense orders (GOZ).9

To an extent, depleting existing stockpiles served as a quick-fix initial solution aimed 
at meeting the demands of the war during the initial phases of both invasions in 
2014 and in 2022–2023.10 For instance, the armed forces began depleting their 
stockpile of precision-guided munitions (PGMs) at the onset of the war to achieve 
strategic effects against Ukrainian positions. The Kremlin noted the risk of running 
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out of high-end components after 2015, which forced the armed forces to change 
tactics.11

Soviet-inherited stockpiles were also removed from storage. The Kremlin decided 
to activate Soviet-era reserve mobilization capabilities: These “emergency 
reserves” had been dormant in storage bases across Russia since the 1970s and 
were mobilized to create stockpiles of ammunition, components, and materials.12 
However, it remains unclear how Moscow is managing existing reserves. Another 
issue with stockpile drainage is that many units fail to meet quality requirements 
and are unusable.13

Soviet legacy systems have been retrofitted and quickly upgraded.14 Lower-quality 
and less precise equipment, such as T-54 and T-55 main battle tanks, still entered 
active service, only to be destroyed in Ukraine.15 This situation forced the army to 
abandon many pieces of equipment on the battlefield.16 However, the presence of 
legacy systems helps Russia saturate the front line and create a mass effect.17 

Another form of stockpile management is to tap into the limited potential of civilian 
equipment that was cannibalized to support the OPK — from household appliances 
to passenger aircraft.18 Stocks are more widely available than purely military ones, 
but their applications are circumscribed.  

To this day, the bulk of domestic adaptation consists of the modernization, renovation, 
and overhaul (MRO) of existing platforms, whether in active service or in reserve 
storage. A vast campaign of MRO and refurbishment has been underway across 
the military industry since 2014 and accelerated in 2022. Entire weapon systems 
are stripped for parts and cannibalized to support existing platforms. The aim is to 
either refurbish, repair, and/or “modernize” the platforms.19 Research has shown 
that as early as 2024, “most equipment sent to Ukraine is refurbished Soviet-era 
equipment,” with only 25% of platforms newly produced.20

“Modernization” is a loaded term in the OPK. Russia generally favors upgrading 
existing and legacy platforms to make them look modern instead of producing 
entirely “new” systems.21 Modernization must be understood as a “gap filler” aimed 
at extending the active service life of hardware.22

The invasion of Ukraine has put considerable strain on the Material-Technical Services 
(MTO) of the Russian armed forces, especially for battlefield repair.23 Repair facilities 
have been deployed directly in the field to increase MRO turnaround through quick-
fix repairs of damaged equipment. This allowed ground troops to maintain a higher 
operational tempo in Ukraine. However, the efficiency of MTO specialists was 
challenged by systemic issues such as outdated recovery equipment, breakdowns 
in the railway network, delays, and a lack of personnel.24 
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Shortfalls in maintenance for operational logistics, supply support, and overall 
MRO further complicated Russian sustainment in the field, especially for artillery 
systems.25 The situation was also compounded by a “limited number of storage 
facilities and factories that specialize in restoring equipment from the reserves.” 26 
Another key aspect of Soviet stockpile management is the vast network of military 
transport, logistics, resupply nodes, and storage facilities scattered throughout the 
country, which has also been under strain since 2022.27

Soviet stockpiles, however, are not unlimited and are showing signs of irreversible 
depletion. 2025 will be the last year Russia will rely on legacy reserves, especially for 
artillery ammunition, main battle tanks, and armored vehicles.28 Data on shipments 
from storage bases also show that volumes of Soviet hardware, such as armored 
vehicles and artillery systems, are decreasing.29 This situation will force the Kremlin 
to rely more on domestic production than on MRO to meet the demands of the war. 

Domestic production
Besides stockpile management and MRO for existing platforms, Russia was forced 
to accelerate and expand military production across all sectors of the OPK to meet 
the demands of the war. Since 2014, the bulk of the Russian OPK has been on a 
war footing, ramping up domestic production. Most companies issued propaganda 
statements highlighting increased results, output, and efficiency.30 However, the 
military industry was unable to achieve the “serial and uninterrupted production 
of military hardware” envisioned under surge production in the current State 
Armament Program (GPV).31

Adapting production chains and increasing output have been heavily impacted 
by well-known systemic ailments that chronically affect the OPK, including quality 
workforce deficiencies, lack of industrial coherence, financial and economic 
ailments, industrial overconcentration, or absence of quality control.32 These issues 
continually limit Moscow’s ability to prosecute the war and sustain the military 
industry in the long term.

The simplest solution for the OPK was to increase the pace of work and output 
across virtually all production chains. Companies created forced labor productivity 
by limiting paid holidays and days off, lengthening work shifts, introducing multi-shift 
work, and imposing other conditions such as forced overtime or six-day working 
weeks.33 This “special mode of operation” of the OPK, however, was generally not 
accompanied by major increased salaries or employee compensation. 

In turn, the situation does not incentivize workers to increase their productivity. 
Workforce productivity was never a strong suit of the OPK, but the demands of the 
war only worsened the situation. No amount of state-sponsored propaganda can 
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make up for poor working conditions, non-competitive salaries, and the absence of 
a managerial culture.34

For instance, the number of Rostec employees increased by 23% between 2022 
and 2025, from 591,000 to 727,000 employees.35 This number does not solely 
come from recruiting but encompasses the number of OPK entities that became 
Rostec subsidiaries during that time. For example, many state-owned gunpowder 
and explosives industries were transferred to Rostec, including some 30,000 
employees. Simultaneously, the average gross monthly salary of Rostec employees 
doubled from 61,600 rubles per month ($836) to 115,200 rubles per month ($1,384), 
and their labor productivity, taken as revenue per employee, increased by 78%, 
from almost 3.5 million rubles ($47,381) to 6.2 million rubles ($62,887).36

Figure 1: Rostec Labor Productivity per Employee (constant prices of 2021)

Chart: Center for European Policy Analysis • Source: «Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” 
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, May 18, 2022, http://kremlin.
ru/events/president/news/68437; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting with the 
head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, June 17, 2025, http://kremlin.ru/events/president/
news/77194; “Росстат представляет первую оценку ВВП за 2025 год” (“Rosstat presents the first assessment of GDP in 
2025”), Federal State Statistics Service, February 6, 2026, https://rosstat.gov.ru/folder/313/document/277380; “Встреча с 
главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting with the head of state-owned corporation “Rostec” “Sergei 
Chemezov”), Kremlin.ru, May 7, 2026, http://kremlin.ru/events/president/news/79695.

Rostec Labor Productivity per Employee (constant prices of 2021)
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Chart: Center for European Policy Analysis • Source: "Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting
with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, May 18, 2022,
http://kremlin.ru/events/president/news/68437; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting with the
head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, June 17, 2025,
http://kremlin.ru/events/president/news/77194; “Росстат представляет первую оценку ВВП за 2025 год” (“Rosstat presents the first
assessment of GDP in 2025”), Federal State Statistics Service, February 6, 2026, https://rosstat.gov.ru/folder/313/document/277380;
“Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting with the head of state-owned corporation “Rostec”
“Sergei Chemezov”), Kremlin.ru, May 7, 2026, http://kremlin.ru/events/president/news/79695.
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However, these numbers represent current prices and do not consider inflation. If 
we take into account the monetary inflation and official price deflator provided by 
the Russian statistics bureau during the years of the war, the picture would be much 
more moderate. Even the exceptional growth of revenue and labor productivity in 
2025 exceeding Rostec’s own forecast of August 2025 derives from the fact that 
it got an additional 500bn rubles ($6bn) either after the revision and increase of 
the national defense budget in fall 2025 or retroactively in early 2026.37 Briefly 
speaking, Rostec planned to get 4 trillion rubles of revenue in 2025 and suddenly 
got 4.5 trillion rubles. 

Figure 2: Average Gross Worker Salary at Rostec

Chart: Center for European Policy Analysis • Source: «Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” 
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, May 18, 2022, http://kremlin.
ru/events/president/news/68437; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting with the 
head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, June 17, 2025, http://kremlin.ru/events/president/
news/77194; “Росстат представляет первую оценку ВВП за 2025 год” (“Rosstat presents the first assessment of GDP in 
2025”), Federal State Statistics Service, February 6, 2026,
https://rosstat.gov.ru/folder/313/document/277380; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” 
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, May 7, 2026, http://kremlin.ru/
events/president/news/79695.
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Chart: Center for European Policy Analysis • Source: "Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым”
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, May 18, 2022,
http://kremlin.ru/events/president/news/68437; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым”
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, June 17, 2025,
http://kremlin.ru/events/president/news/77194; “Росстат представляет первую оценку ВВП за 2025 год” (“Rosstat presents
the first assessment of GDP in 2025”), Federal State Statistics Service, February 6, 2026,
https://rosstat.gov.ru/folder/313/document/277380; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым”
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, May 7, 2026,
http://kremlin.ru/events/president/news/79695.
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Figure 3: Rostec Revenue

Chart: Center for European Policy Analysis • Source: “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” 
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, May 18, 2022, http://kremlin.
ru/events/president/news/68437; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting with the 
head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, June 17, 2025, http://kremlin.ru/events/president/
news/77194; “Росстат представляет первую оценку ВВП за 2025 год” (“Rosstat presents the first assessment of GDP in 
2025”), Federal State Statistics Service, February 6, 2026,
https://rosstat.gov.ru/folder/313/document/277380; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” 
(“Meeting with the head of state-owned corporation “Rostec” “Sergei Chemezov”), Kremlin.ru, May 7, 2026, http://kremlin.ru/
events/president/news/79695.
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Chart: Center for European Policy Analysis • Source: “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым”
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, May 18, 2022,
http://kremlin.ru/events/president/news/68437; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым”
(“Meeting with the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, June 17, 2025,
http://kremlin.ru/events/president/news/77194; “Росстат представляет первую оценку ВВП за 2025 год” (“Rosstat presents
the first assessment of GDP in 2025”), Federal State Statistics Service, February 6, 2026,
https://rosstat.gov.ru/folder/313/document/277380; “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым”
(“Meeting with the head of state-owned corporation “Rostec” “Sergei Chemezov”), Kremlin.ru, May 7, 2026,
http://kremlin.ru/events/president/news/79695.

Workforce deficiencies and human capital issues have increased in the OPK since 
2014, amid the war against Ukraine, the impact of COVID-19, and international 
sanctions. These issues generally relate to:

•	 Lack of qualified and trained workers. The government itself acknowledged 
the issue, claiming a shortfall of 400,000 workers in 2022, representing 
about 20% of total OPK employees, against “only” 160,000 in 2024.38

•	 Recruitment. While military conscription and mobilization have complicated 
overall recruitment, the OPK remains unattractive for junior engineers and 
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specialists.39 Young graduates generally do not see the OPK as a source of 
prestige or career development. 

•	 Brain drain. The full-scale invasion of Ukraine accelerated the ongoing trend 
of the exodus of young professionals from Russia, especially in the IT sector 
and applied sciences.40

•	 Age gap. The average age of engineers in design bureaus and research 
centers is over 70 years old, which does not incentivize young staff to foster 
a culture of innovation and modernity.41

•	 Education. The root cause of the problem is that the quality of higher scientific 
and technical education in Russia has plummeted since the collapse of the 
Soviet Union, leading to a loss of intellectual capital.42

Another attempt to boost domestic production was the creation of “import substitution” 
programs in 2014 to replace imported components with locally produced ones and 
streamline internal procurement.43 Two programs were established in 2014, with an 
initial target of substituting 85% of imported military components with domestically 
produced ones by 2025.44 The programs, unsurprisingly, were a complete failure, 
largely due to the inability of production chains to cope with increased output, as 
well as cost control issues and inadequate state assistance.45 

Finding the “tipping point” in domestic adaptations?
In constant prices of 2021, Rostec’s revenue increased by 49%, including more than 
doubled revenue in arms manufacturing. However, labor productivity increased by 
only 20% considering the additional budget transfer of 2025 (without this, the labor 
productivity would be just 8% higher by the end of 2025 compared to 2021). This 
essentially means that increased revenue from arms manufacturing mostly stems 
from cost inflation, stockpile use, and MRO rather than from dramatic increases in 
new output.

Overall, the OPK is struggling to adapt to more demanding production cycles for 
new systems and constant MRO of existing platforms. Over a decade of war against 
Ukraine has shed light on the unsolvable equation Russia is facing: 

•	 With the exception of the drone segment (see Chapter 3), experts agree that 
the OPK has reached its current limits in producing new equipment.46 Indeed, 
the industry’s capacity to expand, upgrade, and create new production chains 
is finite.

•	 Existing stockpiles are also finite, especially as depletion looms for the larger 
Soviet legacy platforms.47 

•	 Continuous and sustained MRO on existing and refurbished platforms 
is pushing equipment to the point of failure. There is a limit to constantly 
tinkering with second-hand hardware. 
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•	 Increased output and renovation degrade production tools, which are 
themselves mostly imported (especially machine-building tools, see below).

The Kremlin now faces the consequences of a constant trade-off between pushing 
production chains, while managing the depletion of existing stockpiles and the 
degraded ability to maintain battle-fatigued platforms. 

This situation raises the question of whether there is a “tipping point” at which 
the armed forces will lose equipment faster than the OPK can produce and repair 
it.48 Once that tipping point is crossed, the OPK’s output might collapse in certain 
segments and fail to meet the demands of the war, thereby leading to genuine 
hardware exhaustion and depletion. Indeed, the OPK’s ability to increase output of 
new systems depends on the same factors that limit MRO in the first place.

The long-term consequence is that the quality of Russian military systems will 
degrade. This situation will likely force the OPK to simplify its output and limit 
production to known, less advanced systems, with lower quality, quantity, and 
production rates. Simplification of military-industrial production will also lead to 
stagnation of the OPK, if not regression, especially for more advanced systems.49

To counterbalance, Moscow has been relying on foreign partners and third-
country imports. Yet this solution will not solve the OPK’s issues and help achieve 
an acceptable trade-off in the long term. Russia will ultimately have to rethink the 
future of the OPK on its own.

1.2 Industrial bottlenecks: raw materials and critical 
components
Given the limits of domestic adaptations, the entry point of the entire OPK production 
chain has been experiencing setbacks, thereby limiting increases in industrial output. 
The war amplified preexisting “Achilles’ heels” and input bottlenecks in diverse 
sectors of the military industry, and particularly for machine-building tools, special 
steels and military-grade metallurgical products, heavy chemicals and gunpowder, 
and microelectronic components and semiconductors.50 

Machine-building tools
Specialized production tools for military hardware manufacturing include machine-
building tools, such as metalworking machine tools, laser-cutting tools, lathes, and 
computer numerical control (CNC) machine tools.51 The OPK uses the vast majority 
of machine tools available in Russia. Increased production tempo and output since 
2014 have placed these machines under strain, with a constant risk of breakdown 
and a scarcity of spare parts to repair them.
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The issue for Moscow is that up to 90% of machine tools and associated spare parts 
used in Russia were imported from Germany, Switzerland, Italy, Japan, Taiwan, and 
the United States until the late 2010s.52 

Starting in 2022, the situation changed dramatically and China became a dominant 
supplier: Beijing’s share in machine tool supplies increased from 13% in 2017 to 80-
90% after 2022. Türkiye and India have begun to play a visible role in the supplies 
of machine tools to Russia as well.

A critical issue is that the tools and spare parts needed to manufacture Russian-
made machine-building tools are themselves originating from the same countries.53 
Despite timid attempts at import substitution through domestic production, Russia 
was never able to reduce its overdependence on foreign suppliers.

Import substitution through domestic production of machine tools began in 2011, 
strengthened in 2015 amid the first invasion of Ukraine, and reached a peak in 2020, 
with a full-fledged strategy for domestic development.54 In 2025, Russia initiated 
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Numbers for 2025 available at the source. HS Code 8456: Machine tools; for working any material by removal of material, by laser or
other light or photon beam, ultrasonic, electro-discharge, electro-chemical, electron beam, ionic-beam, or plasma arc processes;
water-jet cutting machines. HS Code 8457: Machining centers, unit construction machines (single station) and multi-station transfer
machines for working metal. HS Code 845811: Lathes; for removing metal, horizontal, numerically controlled. HS Code 845891: Lathes;
for removing metal, numerically controlled, other than horizontal lathes.
Source: UN ComTrade Database

Figure 4: Import of machine tools into Russia

Numbers for 2025 available at the source. HS Code 8456: Machine tools; for working any material by removal of material, 
by laser or other light or photon beam, ultrasonic, electro-discharge, electro-chemical, electron beam, ionic-beam, or plasma 
arc processes; water-jet cutting machines. HS Code 8457: Machining centers, unit construction machines (single station) 
and multi-station transfer machines for working metal. HS Code 845811: Lathes; for removing metal, horizontal, numerically 
controlled. HS Code 845891: Lathes; for removing metal, numerically controlled, other than horizontal lathes. Source: UN 
ComTrade Database.
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Table 1: Top-10 supplier countries of metal-working machine tools to Russia in 2017-21

Table 2: Top-10 supplier countries of metal-working machine tools to Russia in 2022-25

HS Code 8456: Machine tools; for working any material by removal of material, by laser or other light or photon beam, 
ultrasonic, electro-discharge, electro-chemical, electron beam, ionic-beam, or plasma arc processes; water-jet
cutting machines. HS Code 8457: Machining centers, unit construction machines (single station) and multi-station transfer 
machines for working metal. HS Code 845811: Lathes; for removing metal, horizontal, numerically controlled. HS Code 845891: 
Lathes; for removing metal, numerically controlled, other than horizontal lathes.
Table: Center for European Policy Analysis • Source: UN ComTrade Database.

Note: Data for 2025 was still incomplete during the work on this report. Most supplies from Germany, Italy, Japan, South 
Korea, Spain and Taiwan ended in 2022 as well as from the other European countries and the United States that were not 
included in this rating because of lower amounts of supplies. Some minor supplies from the mentioned countries took place in 
2023, and there are no visible direct supplies after 2023. However, Russia still tries to use minor intermediary jurisdictions like 
Armenia, Kyrgyzstan, Thailand and so on for smuggling import of small batches of advanced metal-working machine tools. HS 
Code 8456: Machine tools; for working any material by removal of material, by laser or other light or photon beam, ultrasonic, 
electro-discharge, electro-chemical, electron beam, ionic-beam, or plasma arc processes; water-jet cutting machines. HS Code 
8457: Machining centers, unit construction machines (single station) and multi-station transfer machines for working metal. 
HS Code 845811: Lathes; for removing metal, horizontal, numerically controlled. HS Code 845891: Lathes; for removing metal, 
numerically controlled, other than horizontal lathes.
Table: Center for European Policy Analysis • Source: UN ComTrade Database

Top-10 supplier countries of metal-working machine tools to Russia in 2017-2021

Germany $124,156,557.00 $289,518,121.00 $129,349,473.00 $58,985,752.00 $602,009,902.00

China $276,478,146.00 $110,620,708.00 $115,634,644.00 $12,179,303.00 $514,912,801.00

Taiwan $12,836,276.00 $168,038,084.00 $104,304,759.00 $45,998,715.00 $331,177,834.00

Japan $25,923,737.00 $70,497,016.00 $78,239,592.00 $8,960,781.00 $183,621,126.00

Italy $41,801,984.00 $59,432,416.00 $39,748,763.00 $32,803,644.00 $173,786,807.00

Switzerland $53,439,570.00 $82,532,265.00 $16,458,551.00 $139,798.00 $152,570,184.00

Republic of Korea $2,348,170.00 $36,998,167.00 $81,749,170.00 $20,484,746.00 $141,580,253.00

Austria $3,891,469.00 $2,886,952.00 $97,898,698.00 $373,889.00 $105,051,008.00

Czech Republic $13,924,691.00 $48,828,239.00 $18,198,719.00 $17,331,098.00 $98,282,747.00

Poland $10,049,680.00 $36,827,937.00 $23,636,946.00 $4,566,942.00 $75,081,505.00

Supplier Country HS 8456 HS 8457 HS 845811 HS 845891 TOTAL

HS Code 8456: Machine tools; for working any material by removal of material, by laser or other light or photon beam, ultrasonic, electro-discharge, electro-chemical, electron beam, ionic-beam, or plasma arc processes; water-jet
cutting machines. HS Code 8457: Machining centers, unit construction machines (single station) and multi-station transfer machines for working metal. HS Code 845811: Lathes; for removing metal, horizontal, numerically controlled. HS
Code 845891: Lathes; for removing metal, numerically controlled, other than horizontal lathes.
Table: Center for European Policy Analysis • Source: UN ComTrade Database

Top-10 supplier countries of metal-working machine tools to Russia in 2022-2025

China $461,913,718.00 $675,259,991.00 $478,221,055.00 $73,888,590.00 $1,689,283,354.00

India $3,674,631.00 $108,437,853.00 $41,076,640.00 $6,949,334.00 $160,138,458.00

Turkiye $31,093,590.00 $49,961,111.00 $54,845,083.00 $8,503,848.00 $144,403,632.00

Republic of Korea $947,708.00 $24,487,383.00 $93,369,864.00 $20,312,743.00 $139,117,698.00

Taiwan $20,080,027.00 $55,452,034.00 $27,942,650.00 $9,060,701.00 $112,535,412.00

Kazakhstan $2,253,256.00 $26,535,952.00 $14,295,776.00 $4,589,776.00 $47,674,761.00

Germany $730,682.00 $8,867,568.00 $13,912,090.00 $7,547,147.00 $31,057,488.00

Italy $4,902,459.00 $13,607,014.00 $2,163,423.00 $2,616,251.00 $23,289,147.00

Spain $923,336.00 $3,127,458.00 $1,026,944.00 $1,364,763.00 $6,442,501.00

Japan $876,917.00 $295,137.00 $2,697,194.00 $0.00 $3,869,248.00

Supplier 
Country HS 8456 HS 8457 HS 845811 HS 845891 TOTAL

Note: Data for 2025 was still incomplete during the work on this report. Most supplies from Germany, Italy, Japan, South Korea, Spain and Taiwan ended in 2022 as well as from the other European countries and the
United States that were not included in this rating because of lower amounts of supplies. Some minor supplies from the mentioned countries took place in 2023, and there are no visible direct supplies after 2023.
However, Russia still tries to use minor intermediary jurisdictions like Armenia, Kyrgyzstan, Thailand and so on for smuggling import of small batches of advanced metal-working machine tools. HS Code 8456: Machine
tools; for working any material by removal of material, by laser or other light or photon beam, ultrasonic, electro-discharge, electro-chemical, electron beam, ionic-beam, or plasma arc processes; water-jet cutting
machines. HS Code 8457: Machining centers, unit construction machines (single station) and multi-station transfer machines for working metal. HS Code 845811: Lathes; for removing metal, horizontal, numerically
controlled. HS Code 845891: Lathes; for removing metal, numerically controlled, other than horizontal lathes.
Table: Center for European Policy Analysis • Source: UN ComTrade Database
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another national project to develop automation tools (including for machine tools 
and industrial robotics) with the unrealistic aim to reach 60% of domestic production 
by 2030.55 

For the past decade, indigenous machine tool production has been increasing. 
Propaganda announcements make a point of showing domestic results that vastly 
exceed official goals and of expanding growth.56 This did not prevent internal 
voices from criticizing government policies, arguing that the “country’s machine tool 
industry has been destroyed.”57

Some level of innovation remains in the machine tool industry.58 Yet domestic efforts 
have all largely failed. Some 400 machine tool manufacturing companies operate in 
Russia, accounting for a meager 8% of the OPK’s needs.59 Russian-made machine 
tools are generally considered to have “low complexity” compared to their foreign 
counterparts, and their construction is never made with domestically produced 
parts only.60 The OPK has few internal alternatives: Cannibalizing civilian machines 
or reverse-engineering foreign equipment has proven limited.61

Incapable of meeting internal demands for high-quality domestic machine-building 
tools, Russia has no choice but to rely fully on foreign partners and third-country 
imports outside the sanctions regime. In other words, China. For about a decade, 
Beijing has become the main provider of machine-building tools, especially CNC 
machines and associated components for the Russian OPK. 

The “sinicization” of Russia’s machine tool industry
If production rates of machine tools more than doubled in 2022–2025 compared 
to the pre-2022 period, the number of employees in the sector only increased 
by 28%. Moreover, there were 26,800 employees and 23,600 employees in the 
sector in 2010 and 2011, respectively. More recent estimates show that Russia can 
manufacture 1,500–1,700 machine tools a year.62 

From this contradiction, it can be surmised that either Russian manufacturers import 
units from abroad (mostly from China) and sell them as “Russia-made,” or they import 
parts and components to carry out final assembly on Russian soil. In both cases, the 
situation leaves the OPK highly dependent on China, thus creating a “sinicization” 
of that particular industry. 

Chinese machine tools today account for about 90% of imported units. Beijing 
has become Russia’s “safety net,” but the situation is merely replacing a foreign 
supply-chain overdependence with another.63 To circumvent sanctions, alternative 
transshipment routes and evasion schemes have also flourished, including through 
Taiwan.64
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Chinese and non-Western machine tools, however, are of lower quality and do not 
fully meet the OPK’s precision requirements and standards. To compound the issue, 
Beijing is also careful not to export its most advanced CNC units: In October 2025, 
China tightened export rules for machine tools with three- to four-micron precision.65

The current situation leaves Russia technologically isolated. As aging Western-
made units start to break down, spare parts will become scarce, and the machines 
will become unusable over time. As the OPK extends the operational life cycle of 
Western machine tools, it will have to arbitrate the use of spare parts.66

Chinese alternatives will never fully fill the gap, especially for more advanced 
machining. The average cost of imported machine tools from China is lower than 
Western counterparts, showing that quantity and availability of machine tools seem 
to be more important for Russia than their quality. 

Furthermore, Russia has few alternatives to diversify third-party imports besides 
China, and imported components are also increasing the cost of domestic machine 

Image: An employee works in a copper electrolysis workshop of Kola Mining and Metallurgical Company 
(Kola MMC), a subsidiary of Nornickel metals and mining company, in the town of Monchegorsk in 
Murmansk Region, Russia February 25, 2021. Credit: REUTERS/Evgenia Novozhenina.
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tools.67 Ultimately, OPK companies might have to scale back production tempo and 
output altogether, leading to genuine industrial exhaustion.

Metal, special steels, and metallurgical products
Production of military-grade metallurgical products (special steels, reinforced steel 
and iron, prefabricated steel products, bearings, etc.) increased amid the invasion 
of Ukraine, with all main production clusters showing output growth.68 However, 
since at least 2024, numbers have been declining in both the civilian and military-
grade segments.69

As in other sectors, the armed forces initially tapped into the vast Soviet legacy 
stockpiles and cannibalized existing armor, chassis, and hulls for heavy infantry 
vehicles and ground vehicles. The issue is that armored steels used in older models 
have been known to be heavier when fitted onto more modern platforms, leading to 
transmission breaking.70 Furthermore, military-grade special steels are only as good 
as the machine-building tools behind them, a sector where Russia lags (see above).

Russia has been facing a shortage of ball bearings supporting axial loads on heavy 
ground platforms. The civilian industry and the OPK have been historically dependent 
on Western-made bearings (Germany, US, etc.), leading to few available stockpiled 
items.71 Russian-made production accounts for less than 25% of domestic needs.72 
Third-country alternatives, mostly from China and Malaysia, generally do not meet 
quality standards for the Russian industry. Because Moscow procures only lower-
quality bearings, the quality of heavy infantry vehicles will continue to degrade.

Russia still heavily depends on foreign aluminum production and imports. A recent 
Organized Crime and Corruption Reporting Project (OCCRP) investigation shed 
light on how the Ireland-based plant Aughinish Alumina has continued exporting 
its alumina output to Russia, where the ore is then processed, transformed into 
aluminum, and dispatched to arms manufacturers throughout the country.73 

Overall, the war and sanctions have significantly affected the metallurgical sector, 
meaning the quality of Russian armor will continue to degrade for the foreseeable 
future. With shortages of explosive reactive armor (for instance, for the new Relikt 
system), Russian ground systems will become more vulnerable to missile strikes 
and loitering drones. This situation will gradually lead to exhaustion as the ability to 
repair ground platforms further diminishes.

Chemicals and gunpowder production 
Missile systems and artillery shells are only the sum of their parts, namely specialized 
chemicals and cotton. The production of artillery shells and gunpowder appears to 
be the sector where the OPK experienced the fewest setbacks during the full-scale 
invasion. 
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Chemicals used to manufacture explosives have not been significantly affected, 
not least because of Russia’s historically large chemical and fertilizer production 
sectors. The production of specialized chemicals for explosives manufacturing 
(gunpowder and propellants) such as toluene, ammonium nitrate, and concentrated 
nitric acid has been steadily increasing since the 2010s.74 

The majority of special chemical plants working for the OPK were moved under the 
management of Rostec in 2023 to consolidate the segment in the context of the 
war.75 Industry leaders include UralChem, its subsidiary Azot, and EuroChem, which 
provide essential support to the OPK. 

The main bottleneck in that segment lies with the production of concentrated 
nitric acid. Only two factories produce this chemical component: the Azot factory 
in Berezniki in the Perm region, belonging to UralChem and responsible for two-
thirds of total production, and the Azot factory in Novomoskovsk in the Tula region, 
belonging to EuroChem. A Ukrainian drone attack on the Azot factory located in 
Novomoskovsk, Tula oblast, in June 2025 resulted in a temporary twofold reduction 
of the monthly output in June–July. However, the plant managed to quickly restore 
and even increase production rates compared to previous years.76

The manufacturing of solid propellant for missiles has also not experienced major 
shortages, thanks to the solidity of Russia’s heavy chemical industry. Many propellant 
manufacturers expanded their production chains.77 

Yet annual production does not fully meet Russian warfighting needs, which explains 
why Moscow has been acquiring artillery shells from North Korea since 2023. The 
chemical industry has also been experiencing setbacks, notably due to Ukrainian 
drone strikes against the Research Institute of Applied Chemistry in Sergiyev Posad, 
the Krasnozavodsky Chemical Plant, and the Azot plant in Tula.

Gunpowder and artillery shell production doubled between 2022 and 2024, thanks 
to the expansion of production chains, the hiring of workers, and increased domestic 
manufacturing.78 Industry leaders include the Kazan powder plant, which produces 
most of Russia’s gunpowder, the Tambov gunpowder plant, and the Perm facilities.

The fastest-growing sector is cellulose: Cotton pulp is transformed into cotton 
cellulose in Russia and then chemically converted into nitrocellulose, used in 
propellants and gunpowder shells. Chemicals used to create nitrocellulose (pyroxylin 
and colloxylin), as well as wood-based cellulose, have not been in short supply.79

Russia has no shortage of cotton, either, although the bulk comes from foreign 
imports. Due to insignificant domestic cotton production, Russia is entirely dependent 
on imported cotton pulp and cellulose nitrate from Uzbekistan and Kazakhstan, 
as well as from India, Malaysia, and Türkiye, to a lesser extent. Uzbekistan and 
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Kazakhstan have been supplying over 98% of Russia’s imported cotton pulp for 
years, with annual production increasing since 2022.80 Nitrocellulose imports come 
in majority from Türkiye and China, with Turkish companies likely using sanctions 
evasion schemes to resell nitrocellulose produced in European countries.81 

Thanks to imports, Russia created a three-year stockpile of cotton pulp between 2022 
and 2024.82 Even without imports, gunpowder production over the period 2025–
2027 is unlikely to be altered. 2025 imports of cotton pulp have not been disclosed. 

While unable to remove foreign dependency on cotton, the OPK is exploring 
alternatives, such as producing gunpowder from wood pulp (a raw material Russia 
is unlikely to run out of), linen, flax, and hemp fiber — although prospects are limited 
and not a suitable replacement for cotton.83 Moscow is also expanding third-country 
linkages, for instance, by announcing plans to establish propellant production in 
India in 2024 for artillery systems.84 

Manufacturing of some chemical components essential for
gunpowder and explosive manufacturing
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Figure 5: Manufacturing of some chemical components essential for gunpowder 
and explosive manufacturing

Chart: Center for European Policy Analysis • Source: The Federal Statistics Service of Russia (Rosstat).
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Gunpowder manufacturing plants have experienced production setbacks since 
2022, as Ukrainian drone strikes impacted the plant in Ryazan and the Kotovsky 
gunpowder plant in Tambov several times.85

Given the availability of chemicals and cotton, and the option to procure finished 
artillery shells from North Korea (from 8m to 11m in 2023–2025, including at least 
two batches of shells in January–March 202686), Russia is unlikely to face battlefield 
ammunition exhaustion in the foreseeable future. Many manufacturing companies 
have been undergoing repair work and modernization amid the war, which means 
domestic output of gunpowder and artillery shells will likely increase in the next few 
years.87 Without international targeted sanctions in the chemical and cotton sectors, 
Russia will continue manufacturing explosives and shells relatively unencumbered. 

Microelectronic components and semiconductors 
The manufacturing of advanced computer chips and semiconductors was never 
Russia’s strong suit, nor was post-Soviet Russia ever a leader in the silicon-based 
economy. Modern military hardware requires complex microelectronic components 
that the OPK cannot produce in sufficient quantity or quality. This situation forces the 
Kremlin to import most of the required dual-use electronic components, microchips 
and microprocessors, advanced optical systems, and space-grade microelectronics 
components. This critical dependence on foreign-made components as part of the 
“silicon lifeline” is well documented. 88

International sanctions forced Russia to replace its overreliance on Western-made 
microelectronics and chips with a new dependence on China. After 2014, Moscow 
initially faced supply chain disruptions and difficulties sourcing components. 
Western-made microelectronics and chips are increasingly replaced with Chinese-
made components, with few alternatives in sight.89 Iran was identified as a 
potential partner in the manufacture of lithographic machines, with the signing of a 
memorandum of cooperation in 2025 — although prospects are very limited,90 not 
least in the context of the war.

Domestic production
Since 2014, Russia has been stockpiling foreign-made microelectronic components 
and chips to counter international sanctions.91 Yet the demands of the full-scale 
invasion in 2022 forced Moscow to deplete the modest stockpile, with no possibility 
of rebuilding it domestically. 

Public policy aimed at expanding Russia’s nascent microelectronics industry has 
been largely inept. National projects for electronics and other federal endeavors 
have been underfunded and unachievable.92 For instance, the goal of reaching 70% 
of import substitution for semiconductor equipment and raw materials by 2030 is 
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grossly unrealistic.93 Government officials half-heartedly recognize that achieving 
“full sovereignty in microelectronics” is daunting.94

Meanwhile, industrial efforts to achieve import substitution through domestic 
production generally failed. The OPK has a few domestic companies that produce 
military-grade chips; they manufacture only Russian-made systems, notably 
communication and navigation devices, drones, and missiles.95 These include 
Angstrem, Mikron, and Milandr, all located in Zelenograd outside Moscow. The 
companies, however, are unable to meet the bulk of military needs, and their yearly 
output is now declining.96 

Manufacturing of electronic components used in military
production
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Figure 6: Manufacturing of electronic components used in military production

Note: These numbers can be revised by Rosstat later in 2026; the crucial part of this growth is defined by the cost
plus inflation. Measured in billions. Chart: Polina Tsurikova/Center for European Policy Analysis • Source: The Federal State 
Statistics Service of Russia (Rosstat).
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Russia’s IT industry at large is backward compared to Western and Chinese 
standards, not to mention modern semiconductors and military-grade electronic 
components.97 When it comes to microchip production, the official goal is to 
mass-produce 28-nanometer (nm) chips by 2028 and start manufacturing 14 nm 
microchips by 2030. However, major manufacturers cannot produce chips below 65 
nm, with mass production only available for nodes larger than 130 nm.98 Meanwhile, 
Western industry standards are edging toward the 1–2 nm order and beyond.99 
Current domestic production objectives remain two to three decades behind those 
of foreign industry leaders, even for basic civilian chips and microelectronics.

Domestic manufacturers heavily depend on Western equipment for photolithography; 
Russia remains unable to build its own photolithography machines to produce more 
advanced electronics. Only in 2025 did the Zelenograd Nanotechnology Center 
start developing domestic lithography equipment for 350 nm and 130 nm nodes, an 
event considered a “milestone” in Russia but well behind Western standards.100 The 
same applies to wafer production for silicon wafers, with Rostec barely producing 
150 mm and 200 mm silicon wafers.101 

Several other issues further compound domestic production: 

•	 Russian-made microelectronics suffer from a high defect rate and overall 
quality issues. Some accounts state that large percentages of output are 
unusable for military applications, further underscoring quality control issues 
crippling the OPK.102 

•	 Domestic production cannot be sustained without foreign imports. Since 2014, 
international sanctions have severely constrained access to Western-made 
manufacturing equipment, tools, and essential components for domestic 
microelectronics.103 Evasion schemes and illegal smuggling have not offset 
this loss of access, and the price of foreign equipment has increased at least 
tenfold.104 

•	 Supply chain issues persist for raw materials used in microelectronics 
manufacturing, such as tantalum used for capacitors.105

•	 Imported components from non-Western sources have encountered 
integration issues in Russian military hardware, not least due to concerns 
about quality and integration requirements. Chinese-made electronics are 
more prone to defects and failures, and those sold to Russia are generally 
less advanced.106

•	 National investments in the IT sector are minuscule compared to those of 
peer competitors in the US and China.107 A lack of funding is preventing the 
OPK (and the civilian industry alike) from establishing new production chains. 

•	 Ukrainian drone strikes have affected Russian manufacturing companies. For 
instance, in January 2025, the Kremniy El plant halted production after a 
drone strike.108 



Managing Russia’s Military-Industrial Degradation

24

•	 Workforce deficiencies, like elsewhere, cripple the IT sector. Manufacturers 
have been trying to attract engineers with higher salaries, but the effects 
have not yet been felt.

Overall, there is little prospect that the Russian IT industry can become independent 
of Chinese imports and achieve self-sufficiency. Domestic production is likely to 
lag for the foreseeable future and fail to meet the demands of the armed forces. 
Without import substitution, the OPK will be forced to downgrade its production 
standards and remain stuck with older-generation manufacturing processes and 
equipment. As a result, Russia will produce less reliable systems that are more 
prone to misfires, errors, and accidents.109

Large quantities of basic imported chips from China remain widely available to the 
OPK. As long as Beijing continues exporting components, there is no reason to 
believe that Russia will face exhaustion. The majority of military systems require 
only such basic microelectronics.

Image: Russian President Vladimir Putin visits the 344th State Centre for combat use and retraining of flight 
crews of the Russian Defence Ministry in the town of Torzhok in the Tver Region, Russia March 27, 2024. 
Credit: Sputnik/Mikhail Metzel/Pool via REUTERS.
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For more complex or cutting-edge systems required for computerization and 
miniaturization of military hardware, however, Russia might experience a critical 
bottleneck. Foreign dependency and domestic IT backwardness will undoubtedly 
impact the evolution of key technologies with military applications and battlefield 
employment. 

In the space sector, the manufacturing of space-grade electronics is struggling to 
keep up. Modern Russian satellites mostly use Western and Chinese components. 
At the same time, the Western components for heavy and medium communication, 
navigation, and Earth observation satellites orbited in 2022–2025 (11 spacecraft 
in total) and planned for orbiting in 2026–2030 (at least 18 spacecraft ordered in 
previous years)110 were mostly purchased and stockpiled before 2022 and sometimes 
even before the first sanction rounds related to the annexation of Crimea of 2014 
and to the Countering America’s Adversaries Through Sanctions Act (CAATSA) of 
2017.

Considering the dwindling stockpiles, Moscow is now adapting its space strategy 
and considering the production of mini- and microsatellites with shorter life cycles 
for communication and Earth observation purposes. These satellites are equipped 
with available China-made electronics instead of advanced space-grade electronics 
imported from Europe, the United States, and Japan.

In the field of military robotics and autonomy, the OPK might increase the 
cannibalization of civilian microchips and fail to acquire more advanced ones. 
However, while there have been reports about the use of civilian microchips sourced 
from home appliances and commercial products in military systems, the extent of 
this cannibalization process remains difficult to assess.111 

Repurposed civilian microchips typically include simple microcontrollers, rather 
than more complex components such as navigation modules and microcomputers, 
with the latter often obtained from Western companies through sanction-evading 
schemes. In this respect, Russia has managed to partially offset Western export 
restrictions and retain access to high-end parts for its drone and missile capabilities, 
while also benefiting from Chinese alternatives. 
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Chapter 2 — Key military capabilities 
and hardware
The impact of the war and sanctions on military-grade components and raw 
materials implies that the production of finished systems is also affected across 
key military domains. Output constraints and industrial bottlenecks must also be 
assessed in critical areas paramount to supporting the war effort: armored land 
platforms, artillery shells, military aviation, missile systems, and drones.112 

This is compounded by ground equipment losses in Ukraine since 2022, effective 
Ukrainian countermeasures against Russian air platforms and strikes, and high rates 
of fire for artillery shells and conventional warheads.

2.1 Armored vehicles
The full-scale invasion of Ukraine has put immense stress on the stockpile and 
production of main battle tanks (MBTs), infantry fighting vehicles (IFVs), and armored 
personnel carriers (APCs). One of the most acute vulnerabilities for Russia has been 
the unprecedented attrition of its armored vehicle fleet amid the vast use of anti-
tank mines and anti-tank weapons and the proliferation of tactical attack drones. 
This has been compounded by challenges in producing enough new platforms to 
replenish battlefield losses and sustain the long-term armed forces’ restructuring 
and expansion pursued by the Russian Ministry of Defense (MoD).113 

In response, Russian forces have pursued two main adaptation strategies. First, they 
have tapped into their vast stocks of Soviet-era military equipment. During 2023, for 
example, approximately 1,500 tanks were delivered to Russian forces, with open-
source analyses suggesting about 86% of these were refurbished decades-old 
models, such as T-62s and even T-55s.114 

Second, they have shifted to infantry-centric assaults revolving around small units and 
infiltration tactics mainly supported by UAVs and glide bombs, while progressively 
reducing the intensity of mechanized assaults by 2024, and replacing most (though 
not all) armored vehicles (especially tanks and armored fighting vehicles, or AFVs) 
with civilian alternatives such as Soviet UAZ-452 vans, quad bikes, and even electric 
scooters.115 ​​While sporadic mechanized attacks still occur, armored vehicles are now 
primarily employed in support roles (e.g., to provide indirect fire) to minimize their 
exposure to Ukrainian drones, and the number of documented Russian AFV losses 
has decreased significantly over the past year.116

​Several open-source analyses have done a remarkable job shedding light on the 
extent of Russia’s vehicle refurbishment and production endeavor, though their 
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estimates — which this paper also integrates — are based on fragmentary and 
incomplete evidence and should not be treated as conclusive. Older tanks, including 
T-62s, T-72s, and T-80s, are being withdrawn from deep storage, refurbished, and 
upgraded to replenish significant battlefield losses. ​For instance, the 103rd Armored 
Repair Plant (BTRZ) has focused on the modernization of T-62s, with an estimated 
refurbishment rate of 300 to 500 units annually.117 ​

Similarly, Omsktransmash has extensively overhauled and modernized T-80 tanks, 
exhausting most stored hulls, with an assessed rate of over 300 units per year.118 
In addition, T-72As, BKs (command version of the T-72), and other old variants — 
which represent the most abundant tank stock Russia has left — are converted into 
T-72B3M at Uralvagonzavod (UVZ) and a handful of smaller BTRZ centers, with the 
overall output estimated at around 30 tanks per month, as of 2025.119 

The overhaul of old infantry fighting vehicles (IFVs) — mainly BMP-1/2s — has expanded 
as well. Currently, the biggest efforts are led by the companies Kurganmashzavod 
and Rubtsovky, along with the 163rd Armored Repair Plant in Krasnodar Krai, with 
a combined output assessed between 450 and 600 units in 2025.120 Other plants 
such as the 81st BTRZ at Armavir are estimated to overhaul and modernize up to 
200 BTR-70/80/82s per year since 2023.121 

Various contracts for the restoration or resumed production of large batches of 
engines such as the V-84 (used for the T-72 and T-90), GTD-1250 (for the T-80 
family), and UTD-20 (for BMP-1s) were signed between 2023 and 2024 to support 
this effort.122 At the same time, Russian refurbishment specialists have also devised 
creative solutions, including the conversion of older T-72 and T-90 tanks’ chassis 
into tank support combat vehicles (BMPT).123 

As for MT-LB light tracked armored tractors, a significant portion of reserves (around 
3,500 pieces) were pulled and rapidly sent to Ukraine to replenish losses, with 
an estimated yearly refurbishment rate of 100 units mainly at the Muromteplovoz 
Zavod plant in the Vladimir region.124 Estimates on the remaining amount of MT-LBs 
in storage vary between 1,200 and 600 units, a significant portion of which are likely 
in suboptimal conditions.125

Overall, based on publicly available data and open-source intelligence (OSINT) 
analyses, Russia has pulled from storage a massive amount of older armored 
vehicles, estimated at nearly 15,000 units, including tanks, BMP-1 and 2 IFVs, BTRs 
armored personnel carriers (APCs), and MT-LBs, and has likely between 7,500 and 
8,200 units still in reserve, of which only about 4,790 (63% to 58%) are deemed to 
be refurbishable.126 
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In parallel with refurbishment, Russia has taken steps to ramp up the production of 
new armored vehicles. ​Uralvagonzavod, the sole plant manufacturing tanks from 
scratch, is producing T-90M main battle tanks, with production estimates ranging 
from 250 to 300 units annually by 2024.127 Leaked state contract documents 
obtained by the Ukrainian Frontelligence private analytics firm indicate an ambitious 
plan to expand T-90M production by 80%, including the launch of a new variant, 
the T-90M2, by 2028.128 As a result, Russia plans to manufacture 765 new T-90M 
variants between 2027 and 2029, to which must be added 347 T-90Ms obtained 
through capital overhaul and modernization, for a total of almost 1,120 T-90M/M2 
platforms in three years.129 ​

When it comes to newly produced vehicles other than MBTs (chiefly IFVs and APCs), 
Kurganmashzavod appears to be the most active OPK, having built around 360 new 
BMP-3 infantry fighting vehicles in 2024 and increased that output to likely 400 to 
480 units in 2025, along with 80 to 120 BMD-4M in the same period.130

However, in the available financial reports of Kurganmashzavod, monetary inflation 
and cost-plus inflation betray that such a high level of production rate growth is 
unlikely, especially when compared to the known 100 to 120 BMP-3 and 60 to 70 
BMD-4M produced in 2021.131 

Actual production rates of BMP-3 may be assessed at 250 to 320 units a year, and 
the actual production rates of BMD-4M can hardly exceed 120 units a year. 

Annual financial results of Kurganmashzavod, 2021 - 2025.

Total revenue $349,100,000 $552,400,000 $629,800,000 $836,800,000 $1,206,900,000

Incl. revenue 
from supplies 
of products

$343,300,000 $495,200,000 $506,700,000 $668,000,000 N/A

Net-profit $7,000,000 $19,900,000 $12,800,000 $25,700,000 $41,500,000

Total revenue 
(prices of 2021) $349,100,000 $511,500,000 $560,000,000 $722,800,000 $1,015,800,000

Incl. revenue 
from supplies 
of products 
(prices of 2021)

$343,300,000 $458,500,000 $450,600,000 $577,000,000 N/A

Net-profit 
(prices of 2021) $7,000,000 $18,400,000 $11,400,000 $22,200,000 $34,900,000

Category 2021 2022 2023 2024 2025

Figures as calculated directly from source
Table: Peter Roberto/Center for European Policy Analysis • Source: JSC Kurganmashzavod

Table 3: Annual financial results of Kurganmashzavod, 2021-25

Figures as calculated directly from source.
Table: Peter Roberto/Center for European Policy Analysis • Source: JSC Kurganmashzavod



Managing Russia’s Military-Industrial Degradation

29

The other vehicle built from scratch in large numbers is the BTR-82, manufactured 
by Arzamas and a staple in Russia’s armored vehicle fleet, with most estimates 
nearing 500 to 600 units per year.132 ​This means around 1,000 new IFVs and APCs 
were built in 2025. 

Based on the above figures, it seems safe to estimate the combined production 
and refurbishment of various armored fighting vehicles of 2025, including tanks 
and other fighting vehicles (but excluding artillery), at approximately 3,700 units, 
although only one-third of these are new builds.133 While in 2022 Russia possessed 
vast stocks of stored vehicles, observers suggest a large chunk of the remaining 
reserves have minimal availability rates and are suitable only for cannibalization 
of parts rather than for front-line use.134 Open-source analyses based on satellite 
imagery, for example, indicate that as of 2024, up to 40% of strategic tank reserves 
had already been withdrawn from open-air storage since 2022.135 A similar trend of 
rapid withdrawal has been observed with other armored vehicles.136 ​

Image: Russia’s President Vladimir Putin listens to the company’s CEO Alexander Potapov as he visits a 
military plant of Uralvagonzavod research and production corporation in the Urals city of Nizhny Tagil, 
Russia, February 15, 2024. Credit: Sputnik/Ramil Sitdikov/Pool via REUTERS.
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Overall, we estimate that this significant running-down of reserves — chiefly MBTs 
— has forced Russia increasingly toward building newer hardware from scratch 
as early as 2025 and even more so by 2026–2027, with older vehicles typically 
sent to Ukraine.​ While this practice will eventually result in a more modern fleet 
composition, it also means that, unless new production increases significantly, 
Russia’s ability to replenish losses and generate sufficient armored capabilities in 
case of renewed large-scale offensive operations in Ukraine will rapidly decline due 
to the poor quality of its thinning Soviet-era stocks. 

However, we also assess that the combination of tapping into legacy stockpiles, 
expanding new production, and reducing mechanized assaults has contributed 
to restoring Russia’s AFV operational fleet to pre-2022 levels, if not greater ones, 
though at the cost of quality. Efforts are underway to implement key lessons from 
Ukraine, including equipping key platforms such as MBTs with novel active anti-
drone protection systems to increase survivability.137 In addition, OPKs have not 
abandoned major land vehicle programs such as the Kurganets-25 and Manul IFVs, 
although their future realization is far from certain.138

Considering battlefield losses, with more than 13,500 armored vehicles visually 
confirmed as destroyed since 2022,139 Russia will ultimately have to make a trade-off 
between reducing the pace of high-intensity operations or risking burning through 
the majority of its strategic reserves, while the production of new units sees only 
modest growth. 

Looking ahead, Moscow may decide to further curtail its use of tanks as existing 
stocks near depletion, prioritizing increased production of new T-90s to either 
sustain the current operational use or rebuild its armored forces. At the current pace 
of MRO and production, estimates converge on 2026 as the year when Moscow will 
have sacrificed more units in Ukraine than it has available in storage.140 

Still, as current infantry tactics yield little progress against Ukrainian defenses, 
we do not exclude the resumption of focused mechanized attacks whereby tank 
and AFV units held in reserve are employed against less defended sectors of the 
Ukrainian front to attempt rapid penetration and exploitation. In a recent large-scale 
attack in the Lyman direction, for instance, Russian forces deployed tens of armored 
vehicles, including BMP-3, BTR-82s, and tanks, but failed in breaking through 
Ukrainian defenses and were decimated.141

The overall conservative assessment of stockpiles of conventional arms by 2026 
made by the International Institute for Strategic Studies (IISS) is the following.
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Russian Conventional Arms on Storage Bases
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Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2022/; The Military Balance 2023, (IISS, 2023), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-military-
balance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/the-
military-balance-2025/; The Military Balance 2026, (IISS, 2026), https://www.iiss.org/publications/the-military-
balance/2026/the-military-balance-2026/.

Figure 7: Russian Conventional Arms on Storage Bases

Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-2022/; The Military Balance 2023, (IISS, 2023), https://
www.iiss.org/publications/the-military-balance/the-military-balance-2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-
militarybalance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/themilitary-balance-2025/; The Military Balance 2026, (IISS, 
2026), https://www.iiss.org/publications/the-militarybalance/2026/the-military-balance-2026/.
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Russian Main Battle Tanks in Storage Bases
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Based on available data
Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2022/; The Military Balance 2023, (IISS, 2023), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-military-
balance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/the-
military-balance-2025/; The Military Balance 2026, (IISS, 2026), https://www.iiss.org/publications/the-military-
balance/2026/the-military-balance-2026/.

Figure 8: Russian Main Battle Tanks in Storage Bases

Based on available data
Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-2022/; The Military Balance 2023, (IISS, 2023), https://
www.iiss.org/publications/the-military-balance/the-military-balance-2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-
militarybalance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/themilitary-balance-2025/; The Military Balance 2026, (IISS, 
2026), https://www.iiss.org/publications/the-militarybalance/2026/the-military-balance-2026/.
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Russian Towed Howitzers in Storage Bases
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Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2022/; The Military Balance 2023, (IISS, 2023), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-military-
balance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/the-
military-balance-2025/; The Military Balance 2026, (IISS, 2026), https://www.iiss.org/publications/the-military-
balance/2026/the-military-balance-2026/.

Figure 9: Russian Towed Howitzers in Storage Bases

Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-2022/; The Military Balance 2023, (IISS, 2023), https://
www.iiss.org/publications/the-military-balance/the-military-balance-2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-
militarybalance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/themilitary-balance-2025/; The Military Balance 2026, (IISS, 
2026), https://www.iiss.org/publications/the-militarybalance/2026/the-military-balance-2026/.
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Russian Armored Vehicles in Storage Bases
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Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2022/; The Military Balance 2023, (IISS, 2023), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-military-
balance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/the-
military-balance-2025/; The Military Balance 2026, (IISS, 2026), https://www.iiss.org/publications/the-military-
balance/2026/the-military-balance-2026/.

Figure 10: Russian Armored Vehicles in Storage Bases

Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-2022/; The Military Balance 2023, (IISS, 2023), https://
www.iiss.org/publications/the-military-balance/the-military-balance-2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-
militarybalance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/themilitary-balance-2025/; The Military Balance 2026, (IISS, 
2026), https://www.iiss.org/publications/the-militarybalance/2026/the-military-balance-2026/.
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Russian Self-Propelled Artillery on Storage Bases
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Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2022/; The Military Balance 2023, (IISS, 2023), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-military-
balance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/the-
military-balance-2025/; The Military Balance 2026, (IISS, 2026), https://www.iiss.org/publications/the-military-
balance/2026/the-military-balance-2026/.

Figure 11: Russian Self-Propelled Artillery on Storage Bases

Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-2022/; The Military Balance 2023, (IISS, 2023), https://
www.iiss.org/publications/the-military-balance/the-military-balance-2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-
militarybalance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/themilitary-balance-2025/; The Military Balance 2026, (IISS, 
2026), https://www.iiss.org/publications/the-militarybalance/2026/the-military-balance-2026/.



Managing Russia’s Military-Industrial Degradation

36

Russian MLRS on Storage Bases
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Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2022/; The Military Balance 2023, (IISS, 2023), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-military-
balance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/the-
military-balance-2025/; The Military Balance 2026, (IISS, 2026), https://www.iiss.org/publications/the-military-
balance/2026/the-military-balance-2026/.

Figure 12: Russian MLRS on Storage Bases

Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-2022/; The Military Balance 2023, (IISS, 2023), https://
www.iiss.org/publications/the-military-balance/the-military-balance-2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-
militarybalance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/themilitary-balance-2025/; The Military Balance 2026, (IISS, 
2026), https://www.iiss.org/publications/the-militarybalance/2026/the-military-balance-2026/.
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Russian Mortars on Storage Bases
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Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2022/; The Military Balance 2023, (IISS, 2023), https://www.iiss.org/publications/the-military-balance/the-military-balance-
2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-military-
balance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/the-
military-balance-2025/; The Military Balance 2026, (IISS, 2026), https://www.iiss.org/publications/the-military-
balance/2026/the-military-balance-2026/.

Figure 13: Russian Mortars on Storage Bases

Source: The Military Balance 2022 (IISS, 2022), https://www.iiss.org/publications/the-military-balance/the-military-balance-2022/; The Military Balance 2023, (IISS, 2023), https://
www.iiss.org/publications/the-military-balance/the-military-balance-2023/; The Military Balance 2024, (IISS, 2024), https://www.iiss.org/publications/the-military-balance/2024/the-
militarybalance-2024/; The Military Balance 2025 (IISS, 2025), https://www.iiss.org/publications/the-military-balance/2025/themilitary-balance-2025/; The Military Balance 2026, (IISS, 
2026), https://www.iiss.org/publications/the-militarybalance/2026/the-military-balance-2026/.
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Nevertheless, the absolute majority of the arms remaining on the storage bases can 
hardly be revived and used.142

2.2 Artillery systems
Russia’s approach to artillery fire during the full-scale invasion is showing its 
limits: limited range, lack of precision, reliance on saturation fires, and an inability 
to adequately suppress Ukrainian drone capabilities and artillery counterpart. 
The situation is causing natural battlefield attrition, not least because Russian 
artillery cannot get in range to affect Ukrainian targets without risking destruction. 
Suppression comes at the cost of saturation. From an OPK perspective, this means 
that more rounds, more tube artillery systems (self-propelled and towed), and more 
rocket artillery must be produced at increasingly higher rates to sustain the war 
effort.

As in other industrial segments, Moscow drew on the Soviet-inherited stockpile 
of artillery systems and munitions stored throughout the country during the initial 
phase of the full-scale invasion. Existing reserves, however, “were not dimensioned 
to take on a major, high-intensity and protracted war.”143 Estimates vary, but less 
than 40% of Russia’s stockpile of artillery systems would now remain in storage, 
with some figures indicating that fewer than 20% of multiple rocket launch systems 
(MRLS) remain available.144 

Domestic production of artillery systems has been increasing at unprecedented 
rates each year since 2022. Production of all types of artillery shells increased by 
about 10% between 2024 and 2025, reaching 1.717m units.145 The production of 
mortar rounds reportedly grew by almost 40% over the same period. However, 
constant output growth comes at the cost of overstretched production chains.146 If 
shells and rocket artillery can be produced in large quantities for the foreseeable 
future, a bottleneck has emerged in the production of tube artillery systems (not 
least the barrels themselves, which need regular replacement to avoid losing range 
and accuracy).147 

However, the recent leak demonstrates the much higher numbers of artillery shells 
supplied to the Russian armed forces in 2025:148

•	 750,000 82 mm artillery shells
•	 1,900,000 120 mm artillery shells
•	 850,000 122 mm shells
•	 1,700,000 152 mm shells
•	 60,000 203 mm shells
•	 20,000 240 mm artillery shells
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This totals some 5.3m artillery shells. The discrepancy between domestic output 
of gunpowder and explosives and the numbers of supplied artillery shells likely 
comes from North Korean supplies. Considering the total assessment of artillery 
shells imported from North Korea in 2023–2025 as 8m to 11m,149 it is possible that 
there were 3.5m to 3.6m artillery shells supplied by North Korea only in 2025. 
Probably, some of the imported and domestically manufactured artillery shells were 
also stockpiled.

Consequently, if the supplies from the DPRK decrease because its stockpiles are 
also not endless, Moscow would start to suffer from “shell hunger,” as ammunition 
production is “hand-to-mouth.”150 In other words, “Russians are still using artillery at 
faster rates than they can replenish it.”151 As fire rates continue to decrease, Russia 
will have to carefully balance saturation and gradual exhaustion. This statement is 
true only if Moscow continues to prosecute the war at the same rate of fire of 10,000 
rounds per day/300,000 per month. To achieve genuine territorial gains, the OPK 
would need to produce more rounds than it can currently achieve.

However, there was also an alternative assessment made by the Center for Strategic 
and International Studies (CSIS) in early 2024 when the projected production rates 
for that year were 4m 152 mm and 1.6m 122 mm artillery shells.152 In any case, this 
amount of domestic output was hardly possible considering the known production 
rates of key chemical components presented above in this report. The possible 
explanation is that Russia tries to camouflage supplies from North Korea by 
presenting the imported artillery shells as domestically made.

Even increased domestic output will not allow Russia to make massive territorial 
gains in Ukraine without sacrificing both the remaining strategic reserves and OPK 
production chains. Meanwhile, North Korean artillery systems and munitions offer 
an adequate solution to Russia’s growing shell shortage,153 although it comes with 
political constraints and risks linked to sanctions evasion schemes. The only internal 
solution for Moscow is to open more production lines in the coming months. Even 
then, the availability of more rounds would likely prompt the Russian leadership to 
overuse them.

2.3 Military aviation
Despite its operational setbacks and significant losses in Ukraine, the air force 
remains a critical element of Russia’s conventional power. For this reason, in 
2025, Russia’s military aircraft industry focused on sustaining and expanding the 
output of its key platforms, notably the Su-35S, Su-34M, and Su-57 fighters, amid 
considerable external and internal pressures​. ​The United Aircraft Corporation 
(UAC), which consolidates major design bureaus such as Sukhoi and manufacturing 
sites like Komsomolsk-on-Amur, Novosibirsk, and Irkutsk, is the primary contractor 
of these military aircraft.
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Official and expert sources estimated that Russia delivered between 15 and 20 
Su-35S fighters to the Russian Aerospace Forces (VKS) in 2025, with production 
occurring at the Komsomolsk-on-Amur Aircraft Plant. ​Deliveries were documented 
in seven batches throughout the year, a consistent output that slightly exceeded the 
previous year’s total.154 ​

Similarly, manufacturing of the Su-34 at the Chkalov Aviation Plant in Novosibirsk 
has increased, with around 18 to 20 units delivered in 2025, according to open 
sources, marking a notable rise from earlier years and highlighting the prioritization 
of the Su-34M for the VKS’s capabilities.155 ​

It is worth noting that Russia has also major combat aircraft export contracts in 
place, including with Algeria for the Su-34ME, Su-35S, and Su-57E; Belarus for the 
Su-30SM2; and Iran for the Su-35 fighter and Mi-28NE helicopter. Public information 
indicates that the Russian industry appears able to fulfill these orders, hinting at 
an overall resilient production capacity despite supply chain challenges and 
international sanctions.156 

As for Russia’s most modern combat aircraft, the Su-57, production at the 
Komsomolsk-on-Amur facility seems to proceed at a sustained pace after repeated 
delays, with a more consistent output since 2023. While only two aircraft were 
reportedly delivered in 2025, in February of this year Rostec announced the delivery 
of “a large batch” of Su-57s in “a new technical configuration,” which likely explains 
the slight delay of the transfer.157 

Given that, as of early 2025, the VKS had reportedly received 34 aircraft, the current 
size of the Su-57 fleet is likely approaching the 50 mark if we consider the previous 
two years’ production, both in excess of 10 airframes.158 The MoD official contract 
expects the transfer of 76 platforms by 2027, but progress remains vulnerable to 
component shortages and supply chain disruptions, and it is unclear whether this 
timeline will be met.159 Still, a recent Ukrainian drone strike may have disrupted the 
work at the facility.160 

Russia also delivered seven units of the Il-76MD-90A military transport aircraft in 
2025, manufactured by the Ilyushin Aircraft Company at Aviastar-SP in Ulyanovsk, 
marking a steady increase in military transport aircraft output since 2023.161 Russian 
sources anticipate a further expansion of this production line in the coming years.162 
However, Ukrainian drones struck the Aviastar-SP plant on March 16, claiming varying 
degrees of damage to an aircraft hangar and multiple aircraft parked nearby.163

Conversely, the production of larger and more complex platforms such as the 
Tu-160M strategic missile carrier has encountered major delays, although it has 
not entirely stopped. In December 2025, Belousov announced that the VKS had 
received two new Tu-160Ms, though he did not provide any further details on 
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whether these were produced from scratch or modernized from older Tu-160s.164 
The latter is likely. 

The Kazan Aviation Plant — a Tupolev subsidiary and the sole manufacturer of the 
Tu-160, along with civilian passenger planes — underwent significant construction 
and expansion work in 2024, visible in open-access satellite imagery, indicating 
the company’s commitment to ramp up production.165 However, this effort seems 
to be mired in structural problems, including the lack of skilled labor, supply chain 
disruptions, and certification delays.166 

​Overall, 2025 can be touted as a record year for Russian military aircraft production 
compared to the previous ones, with estimates placing the total number of fighter 
aircraft delivered domestically at 33 and up to 55 units when exports are included.167 

2.4 Missile systems
“As for the production of the corresponding missile systems and related 
equipment, Russia’s output is 10 times greater than the combined output 

of all NATO countries combined. Next year, this production will increase by 
another 25-30%.”168

Vladimir Putin  
Speech on the occasion of the 2024 CSTO Summit, November 2024

Four years into the full-scale invasion of Ukraine, the armed forces continue to use 
tactical and long-range precision strike missiles to prosecute the war. This includes 
cruise, ballistic, and air-launched missiles used in a variety of missions. Like 
artillery shells, missile production is “hand-to-mouth” in Russia, balancing domestic 
production with immediate battlefield use. 

Russia’s missile production has demonstrated a striking degree of expansion 
and resilience in the face of international sanctions, underpinned by state-driven 
mobilization, adaptive supply chain practices, and extensive efforts at circumventing 
Western export controls. This is the case for Russia’s entire missile inventory, 
reflecting a concerted effort by the Kremlin and the Ministry of Defense to bolster 
the country’s standoff strike capabilities.​ 

Missile production
According to a Ukrainian military analyst, ​Russia is now able to replenish its missile 
arsenal at roughly 120 to 150% of its expenditure rate, with peaks of 160% and even 
200% for the Iskander family and Kh-59/Kh-69 families of missiles, respectively.169 
Production of the X-101/Kh-101 air-launched cruise missile — the cornerstone of 
Russia’s deep strike arsenal — has accelerated sharply, moving from 56 units per 
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year in 2021 to approximately 50 to 70 per month by 2024, with an estimated 
output of 633 missiles throughout 2025 and an additional 233 already on contract 
for 2026, according to leaked documents from the manufacturer examined by a 
Ukrainian private intelligence firm.170 

Notably, in 2023, engineers at the Tactical Missile Corporation upgraded the system 
with the digital scene matching area correlator (DSMAC) optoelectronic guidance 
suite “Otblesk-U” (Отблеск-U) for better accuracy, along with releasable radio 
decoys and flares to evade Ukrainian interceptors.171 

​The Iskander-M (9M723) ballistic missile — which is manufactured by the Russian 
Machine-Building Design Bureau and has proven particularly effective at prosecuting 
high-value targets across Ukraine’s operational depth — has seen monthly output 
double from approximately 40 units in early 2024 to as many as 70 in mid-2025, 
with estimates placing the stockpile at close to 500–600 units in the same period.172 

However, the current monthly output is likely higher, at around 80 missiles, by 
which Russian forces can continue to sustain moderate to high weekly use while 
simultaneously building up strategic supplies over time. China’s material support 
has been instrumental in ramping up this system’s production, especially through 
the provision of up to 70% of Russia’s total imports of sodium chlorate, a key 
ingredient for the production of the Iskander-M’s solid propellant.173 Production of 
the 9M728/9M729 Iskander-K cruise variant has also increased to 20 to 30 units 
per month, with a reported stock of 300 units in mid-2025.174 

​Additional key systems include the Kalibr (3M-14) sea-launched cruise missile, 
manufactured at the Novator Design Bureau in Yekaterinburg at about 300 to 350 
units annually; the Kinzhal (Kh-47M2) hypersonic missile, an air-launched derivative 
of the Iskander-M system, with 44 produced in 2024 and up to 15 monthly as of 
June 2025; and the 3M55 Onyx and 3M22 Zircon anti-ship missiles, produced by 
the NPO Mashinostroyeniya Military Industrial Corporation.175 The latter’s monthly 
production rate as of mid-2025 was between 20 and 30 units, according to 
Ukrainian intelligence.176 ​

Current production also comprises the Kh-59/Kh-69 cruise missiles, though repeated 
Ukrainian strikes and lack of components have severely disrupted the manufacturing 
process, forcing companies to install older R95 engines and even mockup guidance 
sections.177 Ukrainian intelligence assesses that almost 120 enterprises are involved 
in the Kh-59’s production, of which 40% remain unsanctioned. Still, the contractor 
was unable to fulfill the Ministry of Defense’s order as of mid-2025.178 

In 2025, Russia launched 1,952 missiles of various types against Ukraine, based on 
Ukrainian Air Force statistics.179 Considering the abovementioned production figures, 
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current Russian missile stocks are likely in the range of 2,000 units, thus allowing 
Russia to sustain more frequent and large missile barrages.180 Besides increasing 
its domestic missile output, between 2023 and mid-2025 Russia imported likely 
more than 200 North Korean KN-23/KN-24 short-range ballistic missiles, which 
have supplemented Russian arsenals and provided munition flexibility to Russian 
weaponeers.181 

It is worth noting that quality control and reliability have become major issues due to 
both the shortage of high-quality Western-made components and the use of lower-
quality alternatives. Still, companies typically prioritize fulfilling their contractual 
obligations on time, regardless of the higher risk of system malfunction.182 As a 
result, the likelihood of system failures may rise proportionally with the expanding 
production and increase the chances of incidents within Russian territory. Despite 
a few such cases, it is unlikely that this problem will result in political consequences 
for local or federal authorities.183 A higher failure risk could diminish the penetration 
rate of Russian missile salvos and erode one of Moscow’s main military advantages.  

Against the backdrop of expanding production, dependency on foreign components 
is strong in the missile segment. Most missile platforms used by Russia remain 
highly reliant on foreign-made high-technology subsystems. Attempts at import 
substitution for missiles have seen minimal results beyond lower-complexity 
systems, and continued dependence on foreign microchips, especially in guidance 
and control, remains a technical vulnerability.184 Moreover, repeated logistical 
bottlenecks, such as those arising in altimeter production, imply that even a single 
supply-chain interruption can jeopardize output across multiple missile types.185 

As a result, to meet urgent state defense orders (GOZ), Russian manufacturers 
accept the risks of mixing untested new and old stock, occasionally at the expense 
of system quality and reliability.186 More frequent Ukrainian strikes, including the 
successful destruction of the Kremniy El microelectronics facility in Bryansk on 
March 10, compound these challenges.187

Structural dependency is evident even in one of Russia’s most recent missile systems: 
the Izdelie-30 cruise missile, designed and manufactured by the Tactical Missile 
Corporation (JSC). An analysis of its categorized components and subcomponents 
(43) reveals that only 15 (34%) come from Russia, with 10 (23%) manufactured by 
US companies — including Analog Devices and Ingenic Semiconductor — three 
(7%) by Swiss firms, another 7% manufactured by Chinese, Belarusian, and Dutch 
enterprises, and the remaining 28% still of unknown origin.188 
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The UMPK module: more bang for Russia’s buck
In terms of battlefield adaptations, Russia’s mass use of UMPK glide and guidance 
modules stands out as one of the most consequential. This cheap module is 
manufactured by the Tactical Missiles Corporation JSC (KTRV) — an industrial 
conglomerate that includes multiple subsidiaries — and, since 2023, has allowed 
Russia to retrofit tens of thousands of general-purpose bombs, typically Soviet-
era FAB-250 and -500 types but also the heavier FAB-1500 and -3000, thus 
compensating for the serious ammunition shortage that beleaguered the Russian 
artillery in 2023 and 2024. 

They are typically launched by Su-34 multirole bombers from standoff ranges, 
outside the envelope of Ukrainian air defenses, and deliver powerful high-explosive 
effects with decent accuracy that often result in the obliteration of entire buildings 
and strongholds.189 

These weapons were instrumental in ousting Ukrainian forces from Avdiivka in early 
2024, with 150 to 200 strikes per day during the offensive’s peak.190 Hundreds of 
glide bomb strikes continue to occur daily, and Russia has begun to employ the 
extended-range UMPK-PD variant with larger wings, and even a version with a small 
turbojet engine that enables the bomb to hit targets some 200 kilometers away.191

Russian sources indicate that the manufacturing of FAB-500 and FAB-1500 has 
expanded, while FAB-3000 was resumed as of early 2024.192 According to official 
documents from the US Department of State, between 2022 and 2023, the Tactical 
Missile Corporation received at least 80,000 PRC-origin servo motors valued at 
around $200m and intended for Russian defense end-users.193 Assuming the use of 
two servo motors in a single baseline UMPK, that amount would have been sufficient 
to retrofit up to 40,000 bombs, though it is not possible to verify if the purchased 
servo motors were intended only for the production of UMPK modules, as they can 
also be used in other weapon systems.194 

The same documents also confirm that KTRV “received millions of dollars’ worth 
of PRC-origin servo motors” throughout 2024, thus hinting at a high-volume 
production of UMPK modules. This trend finds indirect corroboration in a February 
2025 interview of KTRV’s CEO Boris Obnosov, in which he announced that the 
company’s employees rose from 66,000 to 90,000 over the previous two years, with 
a sevenfold increase in its production volume for the Russian Ministry of Defense.195 

In a recent information release, Ukrainian military intelligence revealed a list of 31 
companies involved in the manufacturing of the UMPK under the supervision of the 
Tactical Missile Corporation, with six enterprises still not subject to any international 
sanctions.196 
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Jet engine production
When it comes to jet engines, the Federal Statistics Agency of Russia suddenly 
started publishing data on production rates for 2024. It is not clear whether this 
is a result of some organizational aberration related to unknown changes in the 
agency’s methodology, or an intentional decision motivated by unclear reasons. 
However, the numbers related to the Volga federal district correspond to what is 
known about the production capacities of the factories located in this district in the 
2000s to 2010s, when these factories published detailed annual reports. In this 
way, we take these batches of statistical data as true.

If the published numbers are correct and not a part of a strategic disinformation 
campaign of Russia (which cannot be excluded), facilities located in Omsk produce 
more jet engines than all other Russian factories together, including the biggest jet 
engine plant, ODK-UMPO in Ufa. Numbers, however, likely reflect a blend between 
production of jet engines from scratch as well as repair and modernization work. 

Another explanation is that the three other major jet engine factories in Moscow and 
Rybinsk — Chernyshev MMP, ODK-Salyut, and ODK-Saturn, respectively — did not 
seem to produce any engines at all in 2024 and 2025. It seems Chernyshev MMP 
and ODK-Salyut also went through consolidation and modernization of production 
sites at that time.197 It is very likely that the three entities only produce components 
and parts for jet engines, which are then assembled in Omsk. 

This situation implies a consolidation of the industrial segment. Russia likely 
transformed the manufacturing chain of small jet engines for cruise missiles by 
focusing several plants on one target: the production of as many TRDD-50 engines 
as possible for cruise missiles Kalibr, Kh-101, and Iskander-K (Kh-69 can be potentially 
equipped with this engine as well), and the repair of remaining R95-300 engines for 
the same cruise missiles from existing stockpiles as quickly as possible. This effort 
allows Russia to produce sufficient numbers of systems, use them against Ukraine, 
and even constitute a reserve. 

Overall, despite ongoing difficulties, Russia seems able to sustain the current 
rate of fire of missiles. As part of the “missile debate,” Moscow will not run out of 
systems any time soon, not least because the Kremlin has been quickly adapting 
production patterns to the demands of the war and changing tactics since 2022.198 
OPK manufacturing priorities have successfully adapted to the realities of the 
battlefield, for instance, by increasing production of Kh-101 and reducing output for 
Kalibr systems. A critical issue for the Kremlin relates to missile interception rates by 
Ukrainian forces and Kyiv’s growing ability to repel Russian missile strikes.199
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Jet engines manufacturing in Russia
By federal districts, 2024-2026.
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Figure 14: Jet engines manufacturing in Russia
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Chapter 3 — Adaptation and resilience: 
the example of “dronization” of 
Russia’s military industry
Despite output constraints and industrial bottlenecks crippling the OPK, the Russian 
military industry has also displayed adaptation and resilience. Indeed, the full-scale 
invasion of Ukraine has accelerated a profound transformation in its defense-
industrial base, placing unmanned systems at the center of military adaptation. 

What began as a reactive effort to offset battlefield losses and technological constraints 
has evolved into a broader process of “dronization,” whereby the shift toward new 
defense production priorities has moved alongside the attempt to leverage dual-use 
technologies by establishing a domestic civilian drone ecosystem.200

Under sustained sanctions and export controls, Russian industry has demonstrated 
a capacity to reconfigure supply chains, integrate commercial components, and 
scale output of relatively low-cost, expendable systems. This shift reflects a growing 
emphasis on mass, adaptability, and “good-enough” precision enabled by a 
distributed drone production ecosystem spanning state-owned enterprises, private 
firms, and volunteer networks. This expansion in unmanned capabilities will shape 
Russia’s military effectiveness and defense posture well beyond the current conflict.

3.1 The evolution of domestic drone production

Domestic production patterns
In January 2024, the Russian MoD pledged a significant uptick in drone production 
for the military, encompassing practically all drone types, from short-range FPV-type 
and intelligence, surveillance, and reconnaissance (ISR) drones to mid- and long-
range reconnaissance and combat models. For that purpose, the Ministry of Industry 
and Trade announced a three-year 100-billion-ruble budget exclusively dedicated 
to the development and production of drones.201 Recently revised industrial output 
targets indicate that Russian authorities and defense-industrial leaders want to 
increase the percentage of domestically produced drones to 70% and achieve a 
level of technological sovereignty of 80%, producing up to 46,000 unmanned aerial 
systems per year by 2030.202 

When looking at traditional OPK firms with established drone products, there 
has been a steady production growth in particular across the class of long-dwell 
reconnaissance UAVs used to provide situational awareness and target acquisition 
for Russian fires. These represent the backbone of Russia’s ISR capabilities and are 
indispensable for its kill chains.
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The pool of reconnaissance UAVs Russia relies upon includes tens of different 
models. The most widespread systems include the SuperCam S350 from the 
Unmanned Systems Group of Companies, partially owned by Rostec; the Orlan 
(10 and 30), made by the Special Technology Center (STC) in St. Petersburg; and 
the Zala 416 family of systems, produced by the Zala Aero Group. While Russian 
authorities have moved to withhold output and trade data of drone companies from 
public registers, media reports confirm major efforts to expand production.203 

Orlan-family UAVs remain widely used to provide in-depth ISR and target acquisition 
to Russian forces. Statements from the manufacturer indicate its Orlan-10 and 
Orlan-30 production has “increased three- to fourfold and 25-fold,” respectively, 
since 2021, with more than 1,000 platforms produced per year as of the beginning of 
2024.204 Furthermore, late last year STC announced the adoption of a fully domestic 
four-stroke gasoline engine, which supposedly replaces the Japanese Saito FG-40 
previously mounted on the Orlan-10.205 While no details were provided, we assess 
that this is likely the DA40CH engine, an upgraded version of the FG-40 produced 
by the St. Petersburg-based NPO AMB.206

Image: Members of the police evacuation unit drive along a road covered with an anti-drone net as a 
Russian FPV drone is stuck in it, during an evacuation from the frontline village, amid Russia’s attack on 
Ukraine, in Zaporizhzhia region, Ukraine August 20, 2026. Credit: REUTERS/Stringer.
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The manufacturer of the SuperCam acquired a 17,000-square-meter shopping center 
in Ryazan early last year, while a company’s representative recently stated that the 
2025 overall production of Unmanned Systems Group grew by 20% compared to 
the previous year.207 

Izhevsk, in Udmurtia, has emerged as a key Russian drone production hub, with 
expansion enabled by the repurposing of shopping malls into UAV manufacturing 
facilities. In the spring of 2023, for example, the Zala Aero Group — part of the 
Kalashnikov concern — transformed the Italmas shopping mall into a drone 
manufacturing facility, while later the same year, the Izhevsk Unmanned Systems 
conglomerate (NPO IZHBS) acquired the New House shopping center to 
manufacture the Granat-4 UAV, with serial production launched in June 2024.208 
Finco LLC, which is part of NPO IZHBS, pledged a tenfold increase in annual UAV 
output during a visit by then-Defense Minister Sergei Shoigu in February 2024.209 

Similarly, Aeroscan purchased the Stolitsa mall in Izhevsk in September 2023, 
ordering the local businesses to vacate the premises by October of the same year.210 

While authorities withhold precise numbers, these developments suggest that the 
combined yearly production of the above-mentioned fixed-wing ISR UAVs likely 
exceeds 10,000 to 12,000 units, though the potential for further expansion depends 
on component availability, workforce, and demand signal. For instance, leaked 
documents from 2023 revealed that NPO IZHBS failed to fulfill the government 
contract with the Russian Ministry of Defense due to the impact of European 
sanctions.211 

Furthermore, while much of this output covers the needs of Russian forces in Ukraine, 
part of it is directed toward the civilian and foreign markets. In January of this year, 
Zala Aero Group secured contracts for aerial surveys of oil and gas infrastructure 
in Western Siberia and the Volga region, which adds to another deal with the Kursk 
Region Directorate of the Ministry of Emergency Situations.212 In August 2024, the 
Unmanned Systems Group inked deals with Kazakhstan, Uzbekistan, and Belarus 
to supply the SuperCam complex.213 

Attack drones and loitering munitions have emerged as one of the most visible and 
operationally consequential pillars of Russia’s drone-centric transformation. Initially 
reliant on limited inventories, Moscow has progressively expanded domestic 
production and diversified its strike portfolio. These platforms embody a shift toward 
scalable, attritable capabilities designed to saturate defenses, strike deep targets, 
and impose persistent pressure on Ukrainian forces across the battlespace.
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Attack drones and loitering munitions
As with reconnaissance UAVs, production of long-range and tactical strike drones 
has grown rapidly. ​By 2025, Russia was expected to produce at least 30,000 long-
range attack/decoy drones annually. According to Rosoboronexport CEO Alexander 
Mikheev, the demand for drones will grow by 120% by 2030, and by 400% for 
loitering munitions.214

The most used long-range attack drone is the infamous Geran-2 (derived from the 
Iranian Shahed-136), manufactured and upgraded at facilities in the Alabuga Special 
Economic Zone in Tatarstan and at the Kupol Izhevsk Electromechanical Plant.215 A 
December 2024 CNN investigation, citing Ukrainian intelligence, reported a 55% 
expansion of the Alabuga complex and output growth from 2,738 units in 2023 to 
5,760 in the first nine months of 2024.216 Current production is estimated at 200 to 
300 units per day, including Gerbera decoys, with Ukrainian assessments indicating 
plans to triple output by 2026 to reach up to 1,000 daily launches.217 ​

According to analyst Rob Lee, the Russian General Staff requirements are for a 
minimum of 87,000 one-way attack drones in 2026, with the State Defense Order 
plan aiming for 48,000 Geran-2 and Gerbera strike systems, 12,000 Geran-4 and 
-5, 48,000 Geran and Gerbera seeker variants, and up to 7,000 Garpiya-A1 attack 
UAVs.218 Greater economies of scale would likely result in a lower per-unit cost, 
currently estimated at around $70,000. 

A July 2025 report confirmed further expansion at Alabuga, including infrastructure 
to host over 40,000 personnel.219 A key factor is the facility’s vertical integration 
process, with mass production of the two-stroke piston engine using in-house 
forges that cast aluminum and steel bars.220 It also produces circuit boards and 
carbon fiber cases, streamlining production.221 

Zala Aero Group’s notorious Lancet loitering munition has seen a sharp rise in use 
since mid-2023, with nearly 2,600 documented strikes in 20 months (about 123 
monthly).222 Accounting for underreporting, we can estimate a production output of 
at least a few hundred units per month to sustain the current operational use, with 
total annual output likely exceeding 5,000 to 7,000 systems across variants. The 
recent approval of the export-oriented Lancet-E suggests capacity to meet both 
domestic and foreign demand.223 However, Ukrainian strikes on key suppliers, such 
as the August 2025 attack on the Zagorsk Optical-Mechanical Plant (ZOMZ), have 
caused recurring production disruptions.224

Besides the Lancet, Russia fields a growing range of tactical strike UAVs, notably 
the V2U and Molniya-2 barrage munitions. The former, with a 60 km range, features 
automated targeting enabled by AI chipsets typically based on Nvidia Jetson 
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Orin kits and relies largely on Chinese components, likely assembled by Kazan-
based company Chimevrasia LLC.225 The Molniya-2, produced by Atlant Aero in 
Taganrog, stands out for its low cost and simple design, enabling mass production 
— reportedly thousands per month — and making it a key asset for both tactical and 
deeper strikes.226 

FPV drones
Since mid-2023, FPV drones have reshaped combat, forcing changes in force 
design, logistics, maneuver, and evacuation. As such, they deserve a dedicated 
section. 

Until early 2025, most Russian FPVs, along with small commercial quadcopters 
used for short-range ISR, came from the country’s sprawling volunteer network of 
individuals, organizations, and start-ups that fundraise for support among regular 
Russian citizens as well as wealthy individuals. 

However, increasing state involvement — through partnerships and acquisitions 
by major OPKs like Kalashnikov — has begun shifting production toward industrial 
scale.227 Estimates remain uncertain: Back in 2023, some Russian volunteers 
reported outputs of up to 100,000 monthly, while a June 2025 media article citing 
Ukrainian intelligence stated that Russia was planning to produce 2 million FPV 
drones by the end of the year.228 In the same period, for example, the Ushkuynik 
Center reported monthly outputs in the tens of thousands for specific models like 
the “Prince Vandal” fiber-optic FPV.229 Notably, these numbers refer only to a single 
FPV model from one manufacturer, with tens of models and variants being used by 
Russian forces in Ukraine. 

Even if exaggerated, these figures indicate constant access to Chinese components 
and Russia’s intention to increasingly rely on FPV drones as cheap, expendable 
tactical weapons well into 2026 and beyond.230 Overall, we estimate Russia’s FPV 
drone production capacity likely exceeds 2 million units annually, with potential 
growth to 3 million in 2026.

Medium-altitude long-endurance drones
Production rates have reportedly increased for Russia’s main large multirole fixed-
wing drone, the Orion, which is produced by the Kronstadt Group at the Dubna 
Machine Building Plant in the Moscow region. The facility underwent expansion 
work between 2021 and 2022 and switched to three-shift operations at the end of 
the same year.231 Little information is available about Orion’s yearly production rate, 
which is likely in the two-dozen range, given the system’s complexity. 

The company’s substitution efforts have reduced but not eliminated key dependency 
issues. By 2022, imported components in the APD-110/120 engine, Russia’s 
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alternative to the Austrian Rotax 914 engine, developed by Agat JSC, accounted 
for only 3.6%, though they included essential parts such as the exhaust system.232 

The Orion has been deployed widely during operations in Ukraine, though its role 
has been limited by its vulnerability to air defense, with at least 11 documented 
losses since 2022.233 In December 2023, Kronstadt completed deliveries to the 
Russian military ahead of schedule and secured export orders, including with an 
undisclosed Asian country, though Ethiopia is the first and only official customer of 
the Orion-E (the export version) as of March 2026.234 

Overall, evidence clearly indicates that despite intense international sanctions, 
Russia not only has sustained domestic drone production but has also increased 
output, enhanced system performance, and broadened the spectrum of unmanned 
platforms it fields.

3.2 Challenges and limitations to Russia’s “dronization” of 
the military industry 

Indigenization attempts: a half-empty glass 
In the drone segment, Russia has reported advances in domestic production 
and localization of certain parts and subsystems, though critical materials are still 
largely sourced abroad, while assembly, testing, and validation happen in Russia. 
In 2015, for instance, Zala Aero reported that the company’s cascade approach to 
production allowed it to localize almost entirely the manufacturing process, but no 
further details were provided on the origin of the components.235 

Recent statements from Russian drone experts and manufacturers indicate an 
average component localization of 50 to 60% (likely inclusive of both civilian and 
military production), with a 10 to 15% year-on-year growth.236 Examples include mass-
produced UAV microcontrollers by the Research Institute of Electronic Technology 
(NIIET) — part of the Element Group — and the serial manufacturing of UAV engines, 
including small and heavy-duty electric motors by Motorsky (a firm associated with 
the Skolkovo Innovation Center) and the Spektr Design Bureau.237 At the same time, 
the same experts also remarked that the success of localization efforts is uneven 
and varies significantly depending on the type of drone or component, with electro-
optical and thermal sensors, microchips, and navigation systems remaining the 
Achilles’ heel, and being almost entirely imported.238 

By comparison, a 2023 study found that around 69% of critical UAV components 
(across Geran, Orlan, and Lancet types) originate from US-owned companies, with 
60% of imported parts produced in China (often at plants owned by Western firms), 
with additional supplies coming via Taiwan, Malaysia, Vietnam, and even the EU.239 
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Overall, Russian data on drone production localization should be taken with a grain 
of salt. While indigenization attempts have likely yielded some results in the past 
two years, more recent findings on Geran UAVs highlight continued reliance on 
Western-made parts (notably German transistors) and a shift from US components 
— around 80% in 2023 — to cheaper Chinese alternatives, now exceeding 60%.240 
Furthermore, recent private statements from key Russian manufacturers released 
by Ukrainian hackers seem to confirm an almost complete reliance (around 90%) 
on Chinese raw materials and components for certain drone platforms, in particular 
electronics and plastics.241    

China also underpins the rise of fiber-optical drones used by Russia (and Ukraine) 
since 2024, due to its dominance in the global production of optical fiber, assessed 
at more than 60%.242 Although Russia previously met 30 to 40% of domestic 
demand for optical fiber through the JSC Optical Fiber Systems in Saransk, which 
provided around 4m kilometers annually, ​production halted after Ukrainian strikes 
in mid-2025 and is unlikely to resume before the end of 2027, making imports 
indispensable for Russian drone companies and other civilian enterprises.243 

The “dronization” paradigm
In September 2025, the Russian Ministry of Defense stated that “roughly 80% of 
Russian strike missions in Ukraine were carried out using UAVs,” with efforts focused 
on improving the command-and-control infrastructure for their use.244 In 2024, the 
Ministry of Industry and Trade allocated 100 billion rubles over three years for drone 
development and production.245 

Recognizing the centrality of drone warfare, the Russian government, backed by 
Putin himself, launched various policies to accelerate and expand UAV production 
for both military and civilian purposes, while also promoting a “drone culture” within 
Russian society. This dual-track approach exemplifies the close interconnection 
between the civilian and military efforts to develop and integrate uncrewed systems 
in the country.

First, the Kremlin announced the “Strategy for the Development of Unmanned 
Aviation up to 2030,” with the ambitious goal of unlocking between 660bn and 1 
trillion ruble ($8.2bn to $12.4bn) investments in the drone industry by 2030.246 

Second, it established an entirely new military branch for unmanned operations 
(Ukraine did the same a few months earlier), supported by Russia’s first Higher 
Military School of Unmanned Systems.247 

Third, the Ministry of Industry and Trade launched the National Project “Unmanned 
Aviation Systems,” which, while primarily focused on the civilian sector, anchors 
drone component development within state planning. This ambitious initiative has 
over 283bn rubles ($3.5bn) earmarked for R&D, industrial scale-up, and the creation 
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of 48 regional research and production centers through the end of the decade.248 
As of March 2025, the network of such centers spanned across 18 Russian regions, 
which along with ​special economic zones (such as Alabuga in the Tatarstan region), 
are receiving targeted subsidies and infrastructure investment to decentralize 
production.249 

Additionally, the Ministry of Industry and Trade also introduced a special “dronization” 
score that measures the level of UAV adoption in production and training across the 
country, with mandatory participation introduced this year.250 

Equally important, the government has introduced ​fiscal incentives for drone 
manufacturers, including subsidies covering up to 80% of R&D costs, VAT 
exemptions for dual-use drones and components (until 2027), grants up to 100m 
rubles per project, and expanded income tax deductions such as zero-rate income 
tax for the first five years of new production.251 

State procurement contracts are intended to ensure stable demand and offset 
development risks. Nevertheless, many companies have reported bureaucratic 
obstacles in accessing state funds and meeting state procurement targets of civilian 
drones under the UAS National Project.252 

Selected regional hubs for drone production

Rostov Oblast Scientific-production center for unmanned 
aviation systems Federal subsidy for equipment Military and civil UAVs

Tula Oblast Federal project for development, 
standardization, and serial production

National project "Development of 
Unmanned Aviation Systems" Up to 2,000 drones per day

Khabarovsk Territory AERO-KHT assembly production in 
Khabarovsk Special Economic Zone (TOR) Special Economic Zone designation Small strike-reconnaissance UAVs (Veles)

Karelia Scientific-production center for UAV 
development Federal funding Design, testing, manufacturing of drones 

and components

Tambov Oblast Special Economic Zone (OEZ) formation Investment attraction mechanism Industrial drone production

Nizhny Novgorod Region Federal support for new production facilities Long-term military orders Prince Pozharsky drones and regional 
cluster

Leningrad Oblast (Vsevolozhsk) Cluster for support of civilian defense 
production Regional initiative UAV production support

Altai Krai Large agricultural drone development (40+ kg 
payload) Regional production Agricultural and industrial drones

Tatarstan (Zhogi) Republican Center for Unmanned Systems 
(RCBS) Regional center Training, repair, modernization of UAVs

Region Key Initiatives Federal Support Production Focus

Table: Center for European Policy Analysis • Source: Authors’ elaboration based on open-source information. The list is not exhaustive.

Table 4: Selected regional hubs for drone production

Table: Center for European Policy Analysis • Source: Authors’ elaboration based on open-source information.  
The list is not exhaustive.
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In parallel, Russian authorities are promoting what we may define as a “drone 
culture” to incentivize the sector’s development and, more subtly, build a large 
recruitment pool for the newly created “Unmanned Systems Force,” currently 
counting 80,000 personnel and projected to nearly double by 2026.253 Initiatives 
include the adoption of the country’s first school textbook on operating unmanned 
systems — published by Kremlin-tied drone company Geoscan — within the federal 
education curriculum last year, and a nationwide university recruitment campaign, 
launched in late 2025, featuring over 200 events promising highly remunerative 
one-year contracts.254  According to a recent investigation, Russian educational 
institutions, including kindergartens, have spent around $210m (16bn rubles) on 
drones and related material for training students since 2022.255

Another key enabler of this dronization process is the industry’s aggressive labor 
strategy targeting students, foreigners, and even underage workers, hired through 
partnerships with technical schools and colleges and the promise of competitive 
salaries.256 A simple search on a Russian jobs website, for instance, returns multiple 
vacancies in the UAV industry, including at the Alabuga plant near Kazan, with 
monthly salaries starting at 127,500 rubles, which is 55% higher than the average 
monthly wage in the country.257 Furthermore, many UAV companies, including 
Albatross and Kronstadt, have transitioned to a virtually uninterrupted production 
pace, with three shifts per day, six or seven days per week.258 

Against this backdrop, a fragmented but fast-growing industrial ecosystem has 
emerged, driven by soaring demand from operations in Ukraine. According to 
official Russian sources, the drone sector now involves over 800 enterprises — 
mostly small and medium-sized businesses — whose number has doubled in the 
last three years.259

Leveraging volunteer drone production 
As in Ukraine, a patchwork “garage” and volunteer drone production initiatives 
emerged in Russia by mid-2022. We argue that the impact of this phenomenon 
on Russia’s operations and adaptation has been largely underestimated. Since 
then, these groups have trained thousands of drone operators and likely supplied 
Russian units with a few million small tactical drones.

Relying largely on commercial platforms such as DJI, Autel, and combat FPV 
quadcopters, volunteer efforts helped mitigate the early shortcomings (for instance, 
the lack of dedicated small quadcopters for close ISR) or limited production capacity 
of the traditional defense industry. Commercially available components, typically of 
Chinese origin, are funded by online donations through a network of Telegram and 
VKontakte channels. 



Managing Russia’s Military-Industrial Degradation

56

Over time, some of these initiatives have evolved into influential actors, to the point 
of signing partnerships with larger defense conglomerates. This aspect is important 
because, as prime defense actors acquire or absorb the most promising volunteer 
efforts, they provide an avenue for linking innovation with mass production, reaching 
orders of magnitude larger outputs.

A key example is Sudoplatov, which by October 2023 reportedly assembled around 
1,000 first-person-view (FPV) drones across 20 sites, combining manual assembly 
with 3D printing.260 Its popular PVH-1 (VT-40) model, manufactured by the Moscow-
based Rustakt plant, has seen widespread use by Russian units and benefited from 
state financial backing.261 Despite reported reliability issues and an official halt in 
cooperation with the Ministry of Defense in 2024, the initiative continued receiving 
funding through the Department of Advanced Inter-Service Research and Special 
Projects as of early 2025.262

Other notable efforts include the Archangel project, a nationwide volunteer network 
focused on training support and innovation, which partnered with the Kalashnikov 
concern in August 2025 to scale promising FPV and other drone designs.263 The 
“Ghoul” (Упырь) project similarly expanded from crowdfunding-based drone 
workshops to centralized production at Uraldronzavod, in the Sverdlovsk region.264 
Additional initiatives — such as KatyaValya, Dva Mayora, Voron FPV, and the 
St. Petersburg–based design bureau Hortensia — combine large-scale drone 
production, pilot training, and supply delivery to front-line units.265

Together with more centralized production efforts, such as the Piranha FPV made 
by the Simbirsk Design Bureau in Ulyanovsk region and the Veles FPV produced 
by Aero-Hit in Khabarovsk, these initiatives have been instrumental in sustaining 
Russia’s operations in Ukraine.266

Tensions with the state and other challenges
Volunteer drone initiatives emerged in response to bureaucratic inertia, slow 
procurement, and the outdated approach of Russia’s defense sector. Early efforts 
like Sudoplatov and Archangel often operated in parallel to the Ministry of Defense, 
which traditionally resists external competition. Despite their major impact, these 
initiatives have both contended with and resulted in systemic challenges for Russian 
drone operations.

First, they face persistent bureaucratic barriers, including delayed payments, 
procurement hurdles, denied facility access, and unrealistic paperwork requirements 
when sourcing components through gray channels.267 Many groups remain wary of 
state involvement, fearing loss of flexibility, while reliance on crowdfunding makes 
them vulnerable to policy shifts and funding volatility.268 
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Second, increasing centralization risks stifling innovation. Since 2024, the Ministry of 
Defense has sought tighter control through the Rubicon Center and the Unmanned 
Systems branch, pushing for standardized training and procurement while absorbing 
high-performing volunteer groups into formal structures.269

Third, the proliferation of small-scale producers since 2023 has created uneven 
quality and poor standardization, limiting interoperability, particularly for FPV drones.

Fourth, supply chain constraints and competition for components affect production 
speed, scale, and reliability. While greater state control may improve standardization, 
it risks undermining the rapid iteration and creative problem-solving that underpin 
volunteer success.270

Overall, authorities tend to frame these initiatives as civilian tech innovation rather 
than combat drone production, both to attract younger talent and to avoid providing 
too big a stage for private initiatives that may eclipse the role of the state and 
highlight its failures.271

Image: Russian President Vladimir Putin visits the Irkutsk Aviation Plant, a branch of Yakovlev, part of 
the United Aircraft Corporation (UAC) under Rostec, in Irkutsk, Russia July 24, 2026. Credit: Sputnik/
Vyacheslav Prokofyev/Pool via REUTERS.



Managing Russia’s Military-Industrial Degradation

58

Chapter 4 — Implications
Russia’s OPK faces a contrasting situation marked by extreme resilience under 
pressure, as exemplified in the drone industry, and the overwhelming challenge 
of managing ongoing output constraints (exhaustion and attrition) and industrial 
bottlenecks. This situation further affects the elite surrounding the OPK and the 
Kremlin as well as the way Russia will continue to project itself as a threat to Ukraine, 
NATO, and their allies. 

4.1 Elite network adaptations
The ideologically consolidated network of military elites involved in decision-
making on Russia’s military strategy and war planning now plays a major role in 
allocating federal budgetary resources.272 The military elites all have a vested 
interest in restoring Russia’s military power, avoiding strategic defeat in Ukraine, 
and furthering the war effort. Furthermore, they have considerably extended their 
clout across all spheres of society and the rest of the federal administration. 

Meanwhile, the OPK emphasizes the need to keep arms procurement at the highest 
levels for at least a decade after active warfare in Ukraine ends to rebuild depleted 
stockpiles and address imbalances and issues within the sector.

Within the changing political economy of the OPK, the Russian leadership has also 
faced fundamental challenges. The rise in arms manufacturing required a complete 
overhaul of power structures to support continually increasing production rates. 
The key question is whether the current economic governance model provides 
enough resources for the armed forces, security services, and the OPK, or if an 
“administrative command” model of the economy needs to be developed and fully 
implemented. 

In other words, an almost complete takeover of the economy by the Russian state-
owned entities, like banks and major industrial corporations, and cronies of the 
Russian leadership except some minor segments like food retail, consumer services, 
and some manufacturing segments.

The model would not look like the Soviet state planning commission (Gosplan); it 
would be closer to what took place in Nazi Germany, boosted by modern computing 
for centralized economic governance.

Such a model would leave only a few sectors unaffected by state control, such as 
small and medium-sized enterprises. An administrative-command model will lead 
to strict regulation of foreign trade; bureaucratic redistribution of available financial, 
human, and materiel resources from the lower-priority sectors (read, civilian) to 
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the top priority ones (anything linked to dual-use and military applications); and 
restrictions in consumer goods and services markets. 

Moving toward that model would require major government changes, further 
weakening the relatively moderate, less hawkish members of the regime. In this, the 
head of the government, Mikhail Mishustin, the minister of finance, Anton Siluanov, 
and others who pretend to play the role of “technocrats” would be replaced by 
much more ideologically charged individuals such as the current defense minister, 
Andrei Belousov, or the head of Promsvyazbank, Petr Fradkov.273

Within the security sector, some high-ranking military commanders, heads of state-
owned OPK companies, and even leaders of security and intelligence services 
would also likely be replaced due to their reluctance to adopt a more confrontational 
stance on domestic political and economic issues. Such changes have recently 
occurred, such as the replacement of United Shipbuilding Corporation head Alexei 
Rakhmanov274 and Roscosmos director Yuri Borisov275 with younger managers in 
2023 and 2025, respectively.

The heads of Rostec, Almaz-Antey, KTRV, and Rosatom hold much stronger 
positions within the Russian power hierarchy and depend on extensive networks 
of loyal subordinates and protégés.276 However, these networks might reconfigure 
and force changes in power in the near future.

Another aspect of administrative changes is the increasing competition among OPK 
entities for shrinking resources amid the industry’s decline. OPK entities compete 
more and more for the same pool of qualified workers and engineers, as well as for 
access to advanced machine tools and components.277 This situation indicates an 
uneven game of lobbying, cronyism, and vested interests working to secure access 
to resources needed to meet production demands.278 While some companies will 
succeed, others will ultimately fail. Consequently, these increasing imbalances 
demand much stronger political and administrative oversight of the OPK and the 
whole economy. 

4.2 In search of a “tipping point”
Most of the equipment currently used by the Russian armed forces in Ukraine 
consists of refurbished and adapted systems from federal stockpiles. However, 
since hardware always needs ongoing maintenance, there is probably a limit to 
how useful second-hand systems can be. In other words, the OPK cannot just tinker 
its way out of the war.

Meanwhile, the development of genuinely “new” platforms built from scratch still 
faces overwhelming challenges in the industrial sectors discussed throughout 
this paper, worsened by known industrial bottlenecks. Structural problems in the 
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OPK cannot compensate for battlefield losses or the exhaustion of refurbishment 
capacity.

In this, the Russian OPK is currently going through a form of chain reaction:

•	 The war against Ukraine consumes both existing stockpiles and new 
production faster than they can be replaced and repaired,

•	 As the demand for MRO and new production increases, this strains military 
logistics, maintenance, and machine tools,

•	 As factories and production chains are pushed to the brink, they are confronted 
with longstanding industrial bottlenecks and qualified labor shortages,

•	 In the absence of genuine solutions, this situation leads to the managed 
degradation of the OPK.

The result is not a more resilient military-industrial base, but a narrower and more 
fragile one.

Despite the resilience the OPK has shown since 2022, wartime adaptations are 
only temporary, and the OPK will eventually deplete existing stockpiles and exhaust 
its ability to repair damaged equipment. Between continued hardware production 
and efforts to reduce input bottlenecks, the depletion of Russia’s legacy stockpile 
might be the most pressing issue.

The future of Russia’s military industry will not be determined by outright collapse, 
but by a gradual tipping point. Indeed, the current situation could reach a “tipping 
point” and ultimately lead to the unraveling of specific OPK segments. This tipping 
point is not uniform across industrial sectors: It may emerge earlier in heavy 
equipment, for instance, or later in areas where the OPK retains advantages (such 
as missile systems and drones).

Ultimately, the OPK will keep muddling through with “good enough” weapons 
systems to meet the demands of the war. The military industry will produce what 
it can produce — not more, not less. However, Russia might be forced to simplify 
military production entirely, not by choice but out of necessity.279

4.3 Accelerating the decline of the OPK
How the international community can accelerate the aforementioned chain reaction, 
reach a tipping point, and ultimately further the degradation of the Russian military 
industry has significant implications. 

Continued pressure through international targeted sanctions against Russia is 
necessary, notably the expansion of sanctions on dual-use sectors and military-
related segments that enable the production of weapons. This report identified the 
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key dependencies of the OPK and outlined the need to degrade entire parallel 
industrial segments working for the military industry:

•	 Cotton and specialized chemicals for explosives manufacturing, 
•	 Military-grade metallurgical products and special steels,
•	 Machine-building tools, especially computer numerical control (CNC) tools, 
•	 Civilian, dual-use, and military-grade microelectronic components and 

semiconductors.

The objective should be to break down the Russian OPK from the ground up, 
namely, from the very inputs and raw materials that will eventually become output 
constraints, leading to exhaustion and attrition. Further efforts are also required to 
strengthen secondary sanctions enforcement, address export control loopholes, 
and dismantle sanctions evasion schemes.

Although sanctions may have reached their limits in effectiveness and enforcement, 
there remains room to provide Ukraine with additional military support. Continued 
military assistance for Ukraine is the most effective way to indirectly deplete 
Russian stockpiles. Indeed, increased military pressure on Russian forces will 
make advances harder for the Kremlin and lead to higher rates of equipment loss. 
Supporting Kyiv’s strike capabilities also enables the continued degradation of OPK 
production chains, critical nodes, and manufacturing capacity.

4.4 What to expect from a militarily aggressive Russia
A final aspect concerns Russia’s future as a militarily aggressive country, specifically 
the military-industrial lessons learned from the full-scale invasion of Ukraine. Since 
2022, the Russian OPK has demonstrated its ability to handle wartime procurement 
challenges and increase production pace.

The main shift has been toward mass production of drones, precision-guided 
munitions, and glide bombs, reflecting a hard-earned response to the changing 
nature of the war against Ukraine and compensating for the limitations of traditional 
artillery.

Moscow’s heavy dependence on tube and rocket artillery, often seen as the core of 
Russian operational doctrine, has been gradually challenged by Ukrainian dispersal 
of forces, unprecedented battlefield transparency, and more effective targeting and 
counterbattery fire from Kyiv’s troops. These changes have reduced the benefits 
of high fire volumes, while making Russian artillery units more vulnerable to rapid 
detection and attrition, compounded by growing logistical issues and intermittent 
shell availability, especially since 2023.
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In response, Moscow directed extensive resources toward enhancing and 
accelerating its targeting process by integrating persistent surveillance assets with 
faster, more precise strike systems, particularly reconnaissance and strike UAVs, 
glide bombs, and cruise and tactical ballistic missiles.

This shift, which involves doctrinal and organizational changes as well, aims to turn 
detection into effects before targets can relocate or disperse, thereby restoring 
lethality and tempo in situations where massed fires alone no longer provide a 
battlefield advantage. However, the focus is not solely on precise accuracy, but on 
strike capabilities that are “good enough,” affordable, and capable of being mass-
produced.

The demands of the war have also taught the armed forces to procure the most 
effective weapons systems and platforms, thereby forcing a form of “natural 
selection” within OPK production. This is, in essence, what the Kremlin calls the 
“prioritization of procurement” that will inform key industrial segments in the 
upcoming State Armament Program (GPV) 2027–2036.280 

The new GPV will emphasize specific priority systems, such as drones, precision-
guided munitions, air defense systems, heavy land platforms, and electronic warfare 
(EW) systems (in addition to the continued modernization of the nuclear triad).281

Finally, it matters how the Kremlin envisions future warfare and, accordingly, 
which weapon systems will be needed to continue deterring Western countries 
and keeping NATO assets at risk of destruction. As the OPK continues to degrade, 
Moscow might be forced to reassess its ability to remain a credible military threat 
and to adapt doctrine and strategy to cold industrial realities. Nevertheless, a “low-
tech” Russia will not necessarily mean a Kremlin that is less dangerous, aggressive, 
or prone to risk and escalation.
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Conclusion
War contingencies have compelled the OPK to streamline its approach to mass 
production, stockpile management, and ongoing platform modernization, 
renovation, and overhaul (MRO). 

For the foreseeable future, Moscow’s main challenge will be to manage both industrial 
bottlenecks and output constraints, namely, to balance the depletion of the current 
stockpile (exhaustion) against the slower rate of domestic production (attrition).

To adapt to the shift from production to industry-wide MRO, the OPK launched a 
significant transformation of domestic manufacturing chains, focusing on increasing 
alteration rates rather than producing new systems from scratch. In other words, the 
OPK is shifting from being a manufacturer to a tinkerer of weapon systems.

The resilience demonstrated in the drone segment also provides evidence of 
how the OPK has been adapting under constraints. The success of this particular 
segment is due to a combination of political, military, and industrial factors, notably 
the creation of a “drone culture” and lower supply chain and production demands.

Yet in most segments of the OPK, the Kremlin is eroding the very industrial and 
material foundations that sustain war in the first place. Indeed, existing solutions and 
adaptations only deepen the very structural weakness they are meant to address.

The Russian OPK is adapting tactically, while structurally deteriorating. It can 
manufacture enough weapons to continue prosecuting the war, but increasingly 
only by simplifying production, lowering quality, and ultimately sacrificing long-term 
capacity for short-term battlefield endurance.

As the OPK constantly tries to stay ahead of inevitable degradation, short-term 
solutions create new fragility elsewhere: Stockpile consumption accelerates 
battlefield exhaustion, constant refurbishment strains logistics, surge production 
degrades production tools and labor, and dependence on China and third-country 
suppliers merely replaces one external vulnerability with another.

Moving forward, the Kremlin will have to manage the OPK’s decline rather 
than reverse it. The tipping point is therefore not whether Russia can continue 
manufacturing weapons, but how long it can keep producing without crossing the 
threshold at which adaptation gives way to systemic failure across several segments 
of the military industry. 

The result is a model of managed degradation of the Russian military industry, one that 
allows Moscow to sustain the war in the short to medium term, while progressively 
eroding the quality, sustainability, and future potential of its military power.
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List of Acronyms
Armored Personnel Carrier
Armored Repair Plant
Computer Numerical Control
Countering America’s Adversaries Through Sanctions Act (2017)
Digital Scene Matching Area Correlator
First-Person-View (relating to drones)
Infantry Fighting Vehicle
Izhevsk Unmanned Systems Conglomerate
Main Battle Tanks
Khabarovsk Special Economic Zone
Material-Technical Services
Military-Industrial Complex
Ministry of Defense
Modernization, Renovation, and Overhaul
Multiple Rocket Launch System
Precision-Guided Munitions
Republican Center for Unmanned Systems
Research Institute of Electronic Technology
Special Economic Zone
Special Technology Center
State Armament Program
State Defense Order
Tactical Missile Corporation
Tactical Missiles Corporation JSC
Tank Support Combat Vehicle
United Aircraft Corporation
Unmanned Aircraft System/Unmanned Aerial Vehicle
Uralvagonzavod
Zagorsk Optical-Mechanical Plant

APC
BTRZ
CNC

CAATSA
DSMAC

FPV
IFV

NPO IZHBS
MBT
TOR
MTO
OPK
MoD
MRO

MRLS
PGM

RCBS
NIIET
OEZ
STC
GPV
GOZ
JSC

KTRV
BMPT

UAC
UAS/UAV

UVZ
ZOMZ



Managing Russia’s Military-Industrial Degradation

65

Acknowledgements 
The authors are grateful to Dmitry Gorenburg, Tomas Malmlöf, and Maria Snegovaya 
for their review of earlier drafts of this report. The authors also thank participants 
for their constructive comments during the virtual workshop that took place on April 
21, 2026.

At CEPA, credit is due, as ever, to Catherine Sendak and Chris Walker for their 
suggestions and encouragement. Special thanks to Sarah Stevens for her research 
assistance and help throughout the project — Sarah’s support was invaluable in this 
publication. Thanks as well to Nadya Sagner for editing the report.

Finally, the authors are thankful for the support of the Russia Strategic Initiative of 
US European Command for making this publication possible. 

This publication was funded in 2025 by the Russia Strategic Initiative, U.S. European 
Command. The views expressed in this publication do not necessarily represent the 
views of the Department of War or the United States Government.



Managing Russia’s Military-Industrial Degradation

66

Endnotes
1	 Dariia Mykhailenko, “Russia Struggles With Anti-Aircraft Missile Shortage 

Amid Escalating Military Operations,” United24 Media, March 13, 2026, https://
united24media.com/latest-news/russia-struggles-with-anti-aircraft-missile-
shortage-amid-escalating-military-operations-16844; Reuben Johnson, “No 
More Tanks? Russia Could Run Out Of Military Vehicles By 2026,” National 
Security Journal, September 8, 2025, https://nationalsecurityjournal.org/no-
more-tanks-russia-could-run-out-of-military-vehicles-by-2026/; Peter Suciu, 
“What Happened to All of Russia’s Tanks?” The National Interest, October 9, 
2025, https://nationalinterest.org/blog/buzz/what-happened-to-all-of-russias-
tanks-ps-100925; Jerome Starkey, “WARHEAD WOES: Humiliation for Putin 
as Russia set to RUN OUT of anti-drone missiles in months giving Ukraine 
‘window of opportunity,’ The Sun, September 5, 2025, https://www.thesun.co.uk/
news/36593054/putin-russia-run-out-anti-drone-missiles/.  

2	 “Россия кратно нарастила объемы производства по всем видам вооружения” (“Russia 
has significantly increased production volumes for all types of weapons”),  Ria 
Novosti, July 2, 2025, https://ria.ru/20250702/rossija-2026700474.html;  “Путин: 
Россия перед СВО создала хороший задел в диверсификации ОПК” (Putin: Before the 
SVO Russia had created good groundwork in the diversification of the OPK”), 
Ria Novosti, September 19, 2025, https://ria.ru/20250919/putin-2043066159.
html;“Путин: в период СВО производственные мощности ОПК максимально загружены” 
(“Putin: in the time of the SVO the production capacities of the OPK are 
maximally loaded,” Ria Novosti, September 19, 2025, https://ria.ru/20250919/
putin-2043064928.html.  

3	 Volodymyr Ishchenko et al., Russian Military Keynesianism: Who Benefits from the 
War in Ukraine? Policy Memo No. 865 (PONARS Eurasia, 2023), https://www.
ponarseurasia.org/russian-military-keynesianism-who-benefits-from-the-war-in-
ukraine/; Katharina Bluhm, Where is Russia’s ‘Military Keynesianism’ Headed? Policy 
Memo No. 921 (PONARS Eurasia, 2024), https://www.ponarseurasia.org/where-
is-russias-military-keynesianism-headed/.  

4	 Rudy Ruitenberg, “Russia’s defense-spending surge tapers off in 2025, analysts 
find,” Defense News, February 24, 2026, https://www.defensenews.com/global/
europe/2026/02/24/russias-defense-spending-surge-tapers-off-in-2025-analysts-
find/. 

5	 “Путин рассказал о разделении между ОПК и гражданскими отраслями экономики” (Putin 
discussed the separation between the OPK and civilian sectors of the economy”), 
Ria Novosti, June 20, 2025, https://ria.ru/20250620/putin-2024293214.html.  

6	 Alexandra Prokopenko and Alexander Kolyandr, “Russia’s economy after four 
years of war,” The Bell, February 21, 2026, https://en.thebell.io/russias-economy-
after-four-years-of-war/. 

7	 Кремль. Новости (Kremlin News) (@news_kremlin), “Президент провёл совещание 
по рассмотрению основных параметров проекта государственной программы вооружения 
на 2027–2036 годы” (“The President held a meeting on key parameters of the state 
armaments program for 2027–2036”), Telegram, December 26, 2025, 8:19 a.m., 
https://t.me/news_kremlin/7012.



Managing Russia’s Military-Industrial Degradation

67

8	 Lucas Risinger et al., Disassembling the Russian War Machine: Logistics, 
Chokepoints, and Dependencies, (KSE Institute, 2025), https://kse.ua/wp-content/
uploads/2025/07/KSEInstitute_RussianMIC_2.pdf. 

9	 Tomas Malmlöf, Russia’s defence industry at war: Can it live up to expectations? Project 
No: A 12311, (FOI, 2023), https://www.foi.se/rest-api/report/FOI%20Memo%20
8231. 

10	 Phil Stewart and Idrees Ali, “Burning through ammo, Russia using 40-year-old 
rounds, U.S. official says,” Reuters, December 12, 2022, https://www.reuters.
com/world/europe/burning-through-ammo-russia-using-40-year-old-rounds-us-
official-says-2022-12-12/; Pavel Luzin, Russia’s Military Industry Forecast 2023–2025, 
FPRI, 2023, https://www.fpri.org/article/2023/04/russias-military-industry-
forecast-2023-2025/; Tomas Malmlöf, Russia’s defence industry at war: Can it live up to 
expectations? 

11	 Bergmann et al., Out of Stock? Assessing the Impact of Sanctions on 
Russia’s Defense Industry, (CSIS, 2023), https://csis-website-prod.
s3.amazonaws.com/s3fs-public/2023-04/230414_Bergmann_Out_Stock.
pdf?VersionId=6jfHCP0c13bbmh9bw4Yy2wbpjNnfeJi8. 

12	 Julian Cooper, “Military Production in Russia Before and After the Start of the 
War With Ukraine,” The RUSI Journal 169, no. 4 (2024): https://www.tandfonline.
com/doi/epdf/10.1080/03071847.2024.2392990?needAccess=true. 

13	 Bradley Martin et al., Russian Logistics and Sustainment Failures in the Ukraine Conflict, 
Report No. RR-A2033-1 (RAND Corporation, 2023), https://www.rand.org/pubs/
research_reports/RRA2033-1.html. 

14	 “Russia Pulls Thousands of Soviet-Era Military Vehicles From Major Storage 
Facility,” The Moscow Times, August 8, 2023, https://www.themoscowtimes.
com/2023/08/08/russia-pulls-thousands-of-soviet-era-military-vehicles-from-
major-storage-facility-a82088. 

15	 Vasco Cotovio, Clare Sebastian, and Martin Bourke, “Russia is sending museum 
pieces into war, but experts say they may still be effective,” CNN, May 8, 2023, 
https://www.cnn.com/2023/05/08/europe/russia-t-55-tanks-ukraine-intl-cmd/
index.html. 

16	 “Attack On Europe: Documenting Russian Equipment Losses During The Russian 
Invasion Of Ukraine,” Oryx, https://www.oryxspioenkop.com/2022/02/attack-on-
europe-documenting-equipment.html. 

17	 Bergmann et al., Out of Stock? Assessing the Impact of Sanctions on Russia’s Defense 
Industry.

18	 Jeanne Whalen, “Sanctions forcing Russia to use appliance parts in military gear, 
U.S. says,” The Washington Post, May 11, 2022, https://www.washingtonpost.com/
technology/2022/05/11/russia-sanctions-effect-military/; Bergmann et al., Out of 
Stock? Assessing the Impact of Sanctions on Russia’s Defense Industry.

19	 Maria Snegovaya et al., Back in Stock? The State of Russia’s Defense Industry after Two 
Years of the War. 



Managing Russia’s Military-Industrial Degradation

68

20	 Dara Massicot et al., Russian Military Reconstitution: 2030 Pathways and 
Prospects, (Carnegie Endowment for International Peace, 2024), https://assets.
carnegieendowment.org/static/files/Massicot-Reconstitution-final_10-1.pdf; 
Collin Meisel and Mathew Burrows (2025), “Russia Can Afford to Take a 
Beating in Ukraine,” War on the Rocks, May 21, 2025, https://warontherocks.
com/2025/05/russia-can-afford-to-take-a-beating-in-ukraine/. 

21	 “What Does Modern Mean?” Russian Defense Policy (blog), November 18, 2017, 
https://russiandefpolicy.com/2017/11/18/what-does-modern-mean/. 

22	 Susanne Oxenstierna et al., Russian Military Capability in a Ten-Year Perspective 
- 2019, Report No. FOI-R--4758--SE (FOI, 2019), https://www.foi.se/report-
summary?reportNo=FOI-R%E2%80%934758%E2%80%93SE; Samuel Bendett et 
al., Advanced military technology in Russia, (Chatham House, 2021), https://www.
chathamhouse.org/sites/default/files/2021-09/2021-09-23-advanced-military-
technology-in-russia-bendett-et-al.pdf. 

23	 Marta Kepe, Logistics and Sustainment in the Russian Armed Forces, Report No. RR-
A2523-1 (RAND Corporation, 2023), https://www.rand.org/pubs/research_
reports/RRA2523-1.html; Paul Schwartz et al., Russian Military Logistics in the 
Ukraine War: Recent Reforms and Wartime Operations, Document No. DRM-2023-U-
036065-Final (CNA Corporation, 2023), https://www.cna.org/reports/2023/10/
Russian-Military-Logistics-in-the-Ukraine-War.pdf. 

24	 Marta Kepe, Logistics and Sustainment in the Russian Armed Forces. 
25	 Bradley Martin et al., Russian Logistics and Sustainment Failures in the Ukraine Conflict.
26	 Dara Massicot et al., Russian Military Reconstitution: 2030 Pathways and Prospects. 
27	 Lucas Risinger et al., Disassembling the Russian War Machine: Logistics, Chokepoints, 

and Dependencies; Dara Massicot et al., Russian Military Reconstitution: 2030 Pathways 
and Prospects. 

28	 Pavel Luzin, “Russia’s Year of Truth: The Missing Military Hardware,” Center 
for European Policy Analysis (CEPA), January 22, 2025, https://cepa.org/article/
russias-year-of-truth-the-missing-military-hardware/. 

29	 Lucas Risinger et al., Disassembling the Russian War Machine: Logistics, Chokepoints, 
and Dependencies. 

30	 “Rostec ready to increase weapons production if necessary,” TASS, November 24, 
2025, https://tass.com/economy/2048217. 

31	 “Совещание с руководством Минобороны, оборонно- промышленного комплекса, главами 
министерств и регионов” (“Session with the leadership of the Defence Ministry, 
military-industrial complex, and heads of ministries and regions”), Kremlin.ru, 
22 November 2017, http://kremlin.ru/events/president/news/56150.  

32	 Mathieu Boulègue, Russia’s struggle to modernize its military industry, (Chatham 
House, 2025), https://www.chathamhouse.org/sites/default/files/2025-07/2025-
07-21-russia-struggle-modernize-military-industry-boulegue.pdf. 



Managing Russia’s Military-Industrial Degradation

69

33	 Mathieu Boulègue, “How is the Russian Military Responding to COVID-19?” 
War on the Rocks, May 4, 2020, https://warontherocks.com/2020/05/how-
is-the-russian-military-responding-to-covid-19; “Главный танковый завод РФ 
придумал, как решить проблему с кадрами” (Russia’s main tank factory has come 
up with a solution to its personnel problem”), URA.RU, March 1, 2023, https://
ura.news/news/1052630070. “Russian Defense Chief Says Military Factories 
Working ‘Around the Clock’,” The Moscow Times, January 2, 2023, https://www.
themoscowtimes.com/2023/01/02/russian-defense-chief-says-military-factories-
working-around-the-clock-a79864; Dmitry Gorenburg et al., Crafting the Russian 
War Economy: The Effects of Export Controls on Russia’s Defense Industrial Production, 
Document No. DRM-2024-U-038857-1Rev (CNA Corporation, 2024), https://
www.cna.org/reports/2024/10/Crafting-the-Russian-War-Economy.pdf. 

34	 Mathieu Boulègue, Russia’s struggle to modernize its military industry. 
35	 Rostec Annual Report of 2021, https://rspp.ru/upload/uf/3a6/

asd2ndt6k7avefg9jwu79fdc19wr8f9m/Rostekh-IO-2021.pdf; Sergei Chemezov’s 
interview to RIA Novosti, August 22, 2025, https://ria.ru/20250822/
chemezov-2036752484.html; 

36	 “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting with 
the head of state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.
ru, May 18, 2022, http://kremlin.ru/events/president/news/68437; “Встреча с 
главой госкорпорации “Ростех” Сергеем Чемезовым” (“Meeting with the head of 
state-owned corporation “Rostec” Sergei Chemezov”), Kremlin.ru, June 17, 
2025, http://kremlin.ru/events/president/news/77194; “Росстат представляет 
первую оценку ВВП за 2025 год” (“Rosstat presents the first assessment of GDP 
in 2025”), Federal State Statistics Service, February 6, 2026, https://rosstat.gov.
ru/folder/313/document/277380; “Встреча с главой госкорпорации “Ростех” Сергеем 
Чемезовым” (“Meeting with the head of state-owned corporation “Rostec” “Sergei 
Chemezov”), Kremlin.ru, May 7, 2026, http://kremlin.ru/events/president/
news/79695.

37	 “Сергей Чемезов: Потолок у нашей “оборонки” еще очень высокий” (“Sergei Chemezov: 
the ceiling of our “defense industry” is still very high”), August 22, 2025, https://
ria.ru/20250822/chemezov-2036752484.html; “Чемезов: выручка Ростеха в 2025 году 
составит более 4 трлн рублей” (“Chemezov: Rostec’s revenue of 2025 will exceed 4 
trillion rubles”), December 25, 2025, https://tass.ru/ekonomika/26016071.

38	 “Борисов: дефицит кадров на предприятиях ОПК в РФ будет составлять около 400 тыс. 
человек” (Borisov: the personnel deficit in Russian OPK enterprises will be 
approximately 400,000 people”), TASS, June 29, 2022, https://tass.ru/armiya-
i-opk/15072533; Pavel Luzin, “Russia’s Defense Industry Growing Increasingly 
Turbulent,” The Jamestown Foundation, November 17, 2022, https://jamestown.
org/russias-defense-industry-growing-increasingly-turbulent/; Dmitry 
Gorenburg et al., Crafting the Russian War Economy: The Effects of Export Controls 
on Russia’s Defense Industrial Production; “Мантуров рассказал, сколько сотрудников не 
хватает оборонным предприятиям” (Manturov explained, by how many employees 
the defense enterprises are short”), RBK, June 7, 2024, https://www.rbc.ru/
economics/07/06/2024/6662c05f9a7947b6bcad6605. 



Managing Russia’s Military-Industrial Degradation

70

39	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 
Controls on Russia’s Defense Industrial Production; Ekaterina Maximova, “В бой идут 
старики: оборонные заводы страны не могут набрать рабочих” (“Old men are going 
to battle: the country’s defense factories cannot recruit workers”), Ноывые 
Известия (New News), January 19, 2023, https://newizv.ru/news/2023-01-
19/v-boy-idut-stariki-oboronnye-zavody-strany-ne-mogut-nabrat-rabochih-
394312?is_doscroll=true; Azamat Ismailov, “‘Everything for the Front!’ How 
War is Changing Russia’s Labor Market,” December 4, 2023, https://www.
themoscowtimes.com/2023/12/04/everything-for-the-front-how-war-is-
changing-russias-labor-market-a83311. 

40	 John E. Herbst et al., The Putin Exodus: The New Russian Brain Drain, (The Atlantic 
Council, 2019), https://www.atlanticcouncil.org/wp-content/uploads/2019/09/The-
Putin-Exodus.pdf; Daria Talanova, “The great Russian brain drain,” Novaya Gazeta 
Europe, August 19, 2023, https://novayagazeta.eu/articles/2023/08/19/the-great-
russian-brain-drain-en. 

41	 Richard Connolly et al., Russia’s New State Armament Programme: Implications for 
the Russian Armed Forces and Military Capabilities to 2027, (Chatham House, 2018), 
https://www.chathamhouse.org/sites/default/files/publications/research/2018-05-
10-russia-state-armament-programme-connolly-boulegue-final.pdf.  

42	 Gudrun Persson et al., Russian Military Capability in a Ten-Year Perspective – 2016, 
Report No. FOI-R--4367--SE (FOI, 2017), https://www.foi.se/en/foi/reports/report-
summary.html?reportNo=FOI-R--4367--SE. 

43	 Richard Connolly et al., Russia’s New State Armament Programme: Implications for the 
Russian Armed Forces and Military Capabilities to 2027; “Побеждая зависимость: проекту 
импортозамещения в России исполняется 10 лет” (“Overcoming Dependency: Russia’s 
Import Substitution Project Turns 10”), TASS, January 23, 2024, https://tass.ru/
ekonomika/19786291. 

44	 “Путин поставил задачу сохранить темпы перевооружения армии и флота РФ” (“Putin set 
the goal of maintaining the pace of rearmament of the Russian army and navy”), 
TASS, April 12, 2017, https://tass.ru/armiya-i-opk/4176307. 

45	 Tomas Malmlöf (2016), “A Case Study of Russo-Ukrainian Defense Industrial 
Cooperation: Russian Dilemmas,” Journal of Slavic Military Studies, 29, no. 1 (2016), 
https://www.tandfonline.com/doi/abs/10.1080/13518046.2015.1094941; Santtu 
Lehtinen, Sinikukka Saari, and Arho Suominen, Russia’s technological policy and 
knowhow in a competitive global context (Prime Minister’s Office Helsinki, 2022), 45, 
https://www.fiia.fi/wp-content/uploads/2022/06/russias-technological-policy-
and-knowhow-in-a-competitive-global-context.pdf; Bergmann et al., Out of Stock? 
Assessing the Impact of Sanctions on Russia’s Defense Industry.

46	 Dara Massicot et al., Russian Military Reconstitution: 2030 Pathways and Prospects. 
47	 Lucas Risinger et al., Disassembling the Russian War Machine: Logistics, Chokepoints, 

and Dependencies; Pavel Luzin, ”Russia Exhausts Soviet-Era Arms Storage Bases,” 
The Jamestown Foundation, March 14, 2024, https://jamestown.org/russia-
exhausts-soviet-era-arms-storage-bases/. 

48	 Exchange during a virtual workshop organized by CEPA on April 21, 2026. 
49	 Mathieu Boulègue, Russia’s struggle to modernize its military industry. 



Managing Russia’s Military-Industrial Degradation

71

50	 Richard Connolly et al., Russia’s New State Armament Programme: Implications for the 
Russian Armed Forces and Military Capabilities to 2027.

51	 Tomas Malmlöf, Russian Machine Tool Industry – Prospects for a Turnaround? Report 
No. FOI-R--4635—SE  (FOI, 2019), https://www.foi.se/rapportsammanfattning?re
portNo=FOI-R--4635--SE.   

52	 Bergmann et al., Out of Stock? Assessing the Impact of Sanctions on Russia’s Defense 
Industry; Pavel Luzin, “Lagging Production of Machine Tools and Parts Plagues 
Russian Military-Industrial Complex,” The Jamestown Foundation, December 
4, 2023, https://jamestown.org/lagging-production-of-machine-tools-and-parts-
plagues-russian-military-industrial-complex/; Okelsii Borovikov et al., Ore to 
Ordnance: Disrupting Russia’s Artillery Supply Chains, (Open Source Centre and RUSI, 
2024), https://static.opensourcecentre.org/assets/osc_ore_to_ordnance.pdf; Julian 
Cooper, “The machine tool industry of Russia at a time of war and sanctions,” 
Post-Communist Economies 36, no. 5 (2024): 527-561, https://www.tandfonline.
com/doi/full/10.1080/14631377.2024.2325787; Maria Kormashova, “Ростех: доля 
импорта станков в РФ сократится менее чем до 50%” (“Rostec: the share of machine 
tool imports into Russia will decrease to less than 50%”), Mashnews, August 
23, 2023, https://mashnews.ru/rostex-dolya-importa-stankov-v-rf-sokratitsya-
menee-chem-do-50.html; Aline Shrub, “Импортозамещение на «бумаге»: Россия 
почти полностью зависит от иностранных станков” (Import substition on “paper”: 
Russia is almost completely dependent on foreign machine tools”), www1.ru, 
April 22, 2025, https://www1.ru/news/2025/04/22/importozameshhenie-na-
bumage-rossiia-pocti-polnostiu-zavisit-ot-inostrannyx-stankov.html. 

53	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 
Controls on Russia’s Defense Industrial Production.

54	 “Распоряжение Правительства Российской Федерации от 05.11.2020 № 2869-р” (“Order 
of the Government of the Russian Federation dated November 5, 2020”), http://
publication.pravo.gov.ru/document/0001202011090029.

55	 “Технологическое перевооружение. Как нацпроект изменит российскую 
промышленность?” (“Technological rearmament: How will the national project 
change Russian industry?”) Lenta.ru, October 27, 2025, https://lenta.ru/
articles/2025/10/27/tehnologicheskoe-perevooruzhenie/. 

56	 “«Калашников» увеличил производство станков” (“«Kalashnikov» increased 
production of machine tools”), August 14, 2025, https://vpk.name/news/1041285_
kalashnikov_uvelichil_proizvodstvo_stankov.html; “How the machine tool 
industry is recovering in Russia,” Taiwantrade, April 29, 2025, https://www.
taiwantrade.com/tradenews/detail.html?newsid=2912642; I. S. Lola, A. D. 
Dubkova, and  N. A. Usov, “Машиностроение в условиях глобальных вызовов” 
(“Mechanical engineering in the context of global challenges”), Институт 
статистических исследований и экономики знаний НИУ ВШЭ (HSE ISSEK), June 27, 
2024,  https://issek.hse.ru/news/937053822.html. 

57	 “Как преодолеть зависимость России от импорта станков” (How to overcome Russia’s 
dependence on machine tool imports”), Российская газета (Russian Newspaper), 
April 12, 2023, https://rg.ru/2023/04/12/reg-urfo/zapustit-zavod-zavodov.html. 

58	 “Московская компания показала инновационный станок для ответственных деталей” 
(Moscow company showed an innovative machine for critical components”), Ria 
Novosti, May 28, 2025, https://ria.ru/20250528/stanok-2019490135.html. 



Managing Russia’s Military-Industrial Degradation

72

59	 “Технологическое перевооружение. Как нацпроект изменит российскую 
промышленность?” (“Technological rearmament: How will the national project 
change Russian industry?”); Dmitry Gorenburg et al., Crafting the Russian War 
Economy: The Effects of Export Controls on Russia’s Defense Industrial Production.

60	 “How the machine tool industry is recovering in Russia,” Taiwantrade. 
61	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 

Controls on Russia’s Defense Industrial Production. 
62	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 

Controls on Russia’s Defense Industrial Production. 
63	 Pavel Luzin, “Chinese Machine Tools Serve as Russia’s Safety Net,” The 

Jamestown Foundation, January 22, 2024, https://jamestown.org/chinese-
machine-tools-serve-as-russias-safety-net/. 

64	 Oleksandr Moiseienko, “The Billion-Dollar Supply Chain Behind Russia’s 
Weapons-Making Machines: Who’s Selling,” United24 Media, January 23, 2025, 
https://united24media.com/war-in-ukraine/the-billion-dollar-supply-chain-
behind-russias-weapons-making-machines-whos-selling-5217; Dalton Bennett, 
Mary Ilyushina, Lily Kuo, and Pei-Lin Wu, “Precision equipment for Russian 
arms makers came from U.S.-allied Taiwan,” The Washington Post, February 1, 
2024, https://www.washingtonpost.com/investigations/2024/02/01/taiwan-russia-
sanctions-cnc/. 

65	 “China halts high-precision machine tool exports to Russia as trade ties cool,” 
UAWire, October 8, 2025, https://www.uawire.org/china-halts-high-precision-
machine-tool-exports-to-russia-as-trade-ties-cool. 

66	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 
Controls on Russia’s Defense Industrial Production. 

67	 Julian Cooper, “The machine tool industry of Russia at a time of war and 
sanctions”; “How the machine tool industry is recovering in Russia,” 
Taiwantrade. 

68	 Pavlo Shkurenko et al., Disassembling the Russian War Machine: Logistics, Chokepoints, 
and Dependencies, (KSE Institute, 2025), https://sanctions.kse.ua/wp-content/
uploads/2025/07/KSEInstitute_RussianMIC_2.pdf.

69	 “Did Russia’s Defense-Sector Boom Peak in 2025?” The Moscow Times, 
December 26, 2025, https://www.themoscowtimes.com/2025/12/26/did-russias-
defense-sector-boom-peak-in-2025-a91555; “Metallurgy Crisis 2025: What’s 
Known About New Support Measures?”, Dprom Online, October 8, 2025, https://
dprom.online/metallurgy/kreezees-v-myetallurgeeee-2025-myeri-poddyerzhkee/.

70	 Igor Kossov, “Russian improvised armor destroying tanks it’s meant to protect,” 
Euromaidan Press, November 10, 2025, https://euromaidanpress.com/2025/11/10/
russian-improvised-armor-destroying-tanks-its-meant-to-protect/

71	 Bergmann et al., Out of Stock? Assessing the Impact of Sanctions on Russia’s Defense 
Industry.

72	 Andrey Zayakin, “Bottlenecked: Nine choke points where Russian industry 
remains critically dependent on imports,” The Insider, August 13, 2025, https://
theins.ru/en/inv/284017. 



Managing Russia’s Military-Industrial Degradation

73

73	 Eli Moskowitz, Misha Gagarin, Ingrid Gercama, and Conor Gallagher, “Inside the 
Supply Chain Funneling Irish Alumina to Russian Rockets,” Organized Crime 
and Corruption Reporting Project (OCCRP), March 24, 2026, https://www.occrp.
org/en/investigation/inside-the-aluminum-supply-chain-linking-irish-industry-
to-russian-rockets. 

74	 Pavel Luzin, “Assessment of Gunpowder and Explosives Manufacturing in 
Russia,” The Jamestown Foundation, January 6, 2025, https://jamestown.org/
assessment-of-gunpowder-and-explosives-manufacturing-in-russia/. 

75	 Alex Orlov, “Inside Russia’s 2024 military-industrial complex,” European Security 
and Defence, September 4, 2024, https://euro-sd.com/2024/09/articles/40149/
inside-russias-2024-military-industrial-complex/. 

76	 Olha Hlushchenko, “Drone strike causes fire at Azot chemical plant in Russia’s 
Tula Oblast,” Ukrainska Pravda, June 8, 2025, https://www.pravda.com.ua/eng/
news/2025/06/08/7516144/. 

77	 Fabian Hinz, “Russia is expanding its solid-propellant motor-production 
facilities,” International Institute for Strategic Studies (IISS), November 18, 
2024, https://www.iiss.org/online-analysis/military-balance/2024/11/russia-is-
expanding-its-solid-propellant-motor-production-facilities/. 

78	 Luzin, “Assessment of Gunpowder and Explosives Manufacturing in Russia.”
79	 Luzin, “Assessment of Gunpowder and Explosives Manufacturing in Russia.” 
80	 Metin Kazama, Olga Loginova and Maria Zholobova, “Central Asian Cotton 

Powers Russia’s Sanctioned Gunpowder Plants,” Organized Crime and Corruption 
Reporting Project (OCCRP), December 21, 2023, https://www.occrp.org/en/
investigation/central-asian-cotton-powers-russias-sanctioned-gunpowder-plants. 

81	 “Chinese, Turkish Companies Supplying Russia With Key Gunpowder 
Component,” The Moscow Times, January 31, 2024, https://www.
themoscowtimes.com/2024/01/31/chinese-turkish-companies-supplying-russia-
with-key-gunpowder-component-a83921. 

82	 “HS code: 470610 - Pulp, cotton linters pulp,” UN ComTrade Database, https://
comtradeplus.un.org 

83	 Leonid Uvarchev, “«Ростех» начал производить порох из древесной целлюлозы”  
(“«Rostec» has begun to produce gunpowder from wood pulp”), Kommersant, 
April 8, 2024, https://www.kommersant.ru/doc/6633988; Luzin, “Assessment of 
Gunpowder and Explosives Manufacturing in Russia.”

84	 Ilya Plamenev, “Чемезов сообщил о планах запустить в Индии производство порохов” 
(“Chemezov announced plans to launch gunpowder production India”), RBK, 
July 4, 2024, https://www.rbc.ru/politics/04/07/2024/6686313a9a7947c9041e0e5f.  

85	 “Frontline report: Ukraine blew up Russia’s only nitrocellulose plant - no 
backup for gunpowder supply,” Euromaidan Press, August 28, 2025, https://
euromaidanpress.com/2025/08/28/ukraine-destroys-russia-nitrocellulose-
plant/; Jay in Kyiv (@JayinKyiv), “After 4 days of denying it, Russians admit 
Ukrainian drones blew up their gunpowder factory in Tambov on the night 
of November 10th,” X, November 15, 2023, 5:37 a.m., https://x.com/JayinKyiv/
status/1724738416997237242. 



Managing Russia’s Military-Industrial Degradation

74

86	 Egor Feoktistov, “Inside the Pipeline: How North Korea Armed Russia,” 
Important Stories, March 16, 2026, https://istories.media/en/stories/2026/03/16/
how-north-korea-armed-russia/ 

87	 “Дмитрий Медведев посетил Казанский пороховой завод” (Dmitry Medvedev visited 
a Kazan gunpowder factory”), Kommersant, February 19, 2025,  https://www.
kommersant.ru/doc/7516390 

88	 James Byrne et al., Silicon Lifeline: Western Electronics at the Heart of Russia’s War 
Machine (RUSI, 2022), https://static.rusi.org/RUSI-Silicon-Lifeline-final-updated-
web_1.pdf; András Rácz et al., Russia’s War Economy: How Sanctions Reduce Military 
Capacity, DGAP Policy Brief 3 (DGAP, 2023),https://dgap.org/en/research/
publications/russias-war-economy; Olena Bilousova et al., Russia’s Military Capacity 
And The Role Of Imported Components, (KSE Institute and Yermak-McFaul Sanctions 
Working Group, 2023), https://kse.ua/wp-content/uploads/2023/06/Russian-
import-of-critical-components.pdf.  

89	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 
Controls on Russia’s Defense Industrial Production.

90	 Ivan Khomenko, “Russia and Iran to Jointly Develop Microelectronics, Bypassing 
Sanctions,” United24 Media, March 10, 2025, https://united24media.com/
latest-news/russia-and-iran-to-jointly-develop-microelectronics-bypassing-
sanctions-6552. 

91	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 
Controls on Russia’s Defense Industrial Production.

92	 Bergmann et al., Out of Stock? Assessing the Impact of Sanctions on Russia’s Defense 
Industry.

93	 Anna Lyubavina, “На импортозамещение оборудования для производства электроники 
в России выделили больше 240 млрд рублей” (“More than 240 billion rubles have 
been allocated for import substitution of electronics manufacturing equipment 
in Russia”), cnews, October 1, 2024, https://www.cnews.ru/news/top/2024-10-
01_na_importozameshchenie_oborudovaniya.  

94	 “Мишустин рассказал о пути России к суверенитету в микроэлектронике” (“Mishustin 
spoke about the path of Russia to sovereignty in microelectronics”), Ria Novosti, 
September 22, 2025, https://ria.ru/20250922/mikroelektronika-2043491741.html.  

95	 Chris Miller, The Impact of Semiconductor Sanctions on Russia, (AEI, 2024), https://
www.aei.org/wp-content/uploads/2024/04/The-Impact-of-Semiconductor-
Sanctions-on-Russia.pdf?x97961. 

96	 The Moscow Times, “Did Russia’s Defense-Sector Boom Peak in 2025?”
97	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 

Controls on Russia’s Defense Industrial Production.
98	 “Zelenograd plant invested 118 billion in 130nm chip production,” VPK, July 9, 

2025, 



Managing Russia’s Military-Industrial Degradation

75

https://vpk.name/en/1029026_zelenograd-plant-invested-118-billion-in-130nm-
chip-production.html; Kristina Kholupova, “Российский завод вложил 118 млрд 
рублей заемных денег в производство популярных чипов” («Russian factory invested 
188 billion rubles of borrowed money into production of popular chips”), 
cnews, July 7, 2025, https://www.cnews.ru/news/top/2025-07-07_rossijskij_
mikroelektronnyj. 

99	 “Russia revs up microchip production,” bne Intellinews, June 26, 2024, https://
www.intellinews.com/russia-revs-up-microchip-production-331184/; ~sHAID, 
“What Comes After the 1nm Node?” Medium (blog), April 8, 2025, https://
imshaid.medium.com/what-comes-after-the-1nm-node-bdf6f6eb7c3a. 

100	 “Russia’s First 350nm Lithography Machine Receives Orders, 130nm Model 
to Follow,” TrendForce News, April 4, 2025, https://www.trendforce.com/
news/2025/04/04/news-russias-first-350nm-lithography-machine-receives-
orders-130nm-model-to-follow/; Anna Lyubavina, “На импортозамещение 
оборудования для производства электроники в России выделили больше 240 млрд рублей” 
(“More than 240 billion rubles have been allocated for import substitution of 
electronics manufacturing equipment in Russia”). 

101	 Chris Miller, The Impact of Semiconductor Sanctions on Russia; “«Швабе» готовит 
проект по выпуску полупроводниковых пластин из кремния” (““Shvabe” is developing 
a project to produce silicon semiconductor wafers”), Rostec, January 31, 
2023, https://rostec.ru/media/news/shvabe-gotovit-proekt-po-vypusku-
poluprovodnikovykh-plastin-iz-kremniya/#start 

102	 Kristina Kholupova, “Разработчик процессоров Baikal локализует один из этапов 
производства” (“Baikal processor developer localizes one of the production 
stages”), Vedomosti, March 26, 2024, https://www.vedomosti.ru/technology/
articles/2024/03/26/1027924-razrabotchik-protsessorov-baikal-lokalizuet-odin-iz-
etapov-proizvodstva. 

Jack Jarmon, “In Russia, the Chips are Down,” Australian Institute of International 
Affairs, November 7, 2024, https://www.internationalaffairs.org.au/
australianoutlook/in-russia-the-chips-are-down/. 

103	 Venera Petrova and Diana Galieva, “Чипонезависимость со скидкой” (“Chip 
independence with a discount”), Kommersant, November 15, 2022, https://www.
kommersant.ru/doc/5667792. 

104	 Mikhail Malyshev, “В России в 10 раз подорожало оборудование для микроэлектроники” 
(In Russia microelectronics equipment prices have increased tenfold), cnews, 
September 26, 2024, https://www.cnews.ru/news/top/2024-09-26_v_
rossii_v_10_raz_podorozhalo. 

105	 “Tantalum in Limbo: The Role of Sanctions in Disrupting Russia’s Military 
Production,” Frontelligence Insight, January 16, 2025, https://frontelligence.
substack.com/p/tantalum-in-limbo-the-role-of-sanctions. 

106	 “China Does Not Want to Share All Its Technological Secrets with 
Russia,” Nezavisimaia Gazeta, 24 January 2023, https://www.ng.ru/
economics/2023-01-24/1_8642_china.html. 

107	 “Chip manufacturing equipment (Russian market),” TAdviser, https://tadviser.
com/index.php/Article:Chip_manufacturing_equipment_%28Russian_
market%29. 



Managing Russia’s Military-Industrial Degradation

76

108	 “Major Russian Microchip Factory Halts Production After Ukrainian Drone 
Strikes,” The Moscow Times, January 24, 2025, https://www.themoscowtimes.
com/2025/01/24/major-russian-microchip-factory-halts-production-after-
ukrainian-drone-strikes-a87727. 

109	  Bradley Martin et al., Russian Logistics and Sustainment Failures in the Ukraine Conflict.
110	 Satellites of the USSR/Russia, Gunter’s Space Page, accessed April 30, 2026, 

https://space.skyrocket.de/directories/sat_c_ussr_russia.htm 
111	 Jeanne Whalen, “Sanctions forcing Russia to use appliance parts in military gear, 

US says,” The Washington Post, May 11, 2022, https://www.washingtonpost.com/
technology/2022/05/11/russia-sanctions-effect-military/; Michaël Grauwde and 
Nazarii Cherviak, “Where does Russia get its Microchips?” OSINT for Ukraine, 
https://osintforukraine.com/publications/microchips. 

112	 The analysis focuses primarily on the land domain and, with the exception of 
major aircraft platforms, it voluntarily excludes the naval and aerospace domain, 
as they have been less impacted by the full-scale invasion.

113	 Mathieu Bouegue, et al., Assessing Russian plans for military regeneration: 
Modernization and reconstitution challenges for Moscow’s war machine, Report No. 
REP-092 (Chatham House, 2024), https://www.chathamhouse.org/sites/default/
files/2024-07/2024-07-09-assessing-russian-plans-military-boulegue-et-al.pdf. 

114	 Maria Snegovaya et al., Back in Stock? The State of Russia’s Defense Industry after Two 
Years of the War. 

115	 See, for example: Военный Осведомитель (Military Reporter) (@milinfolive), 
“Буквально вся страна продолжает отправлять легковые гражданские автомобили” 
(“Literally, the entire country continues to send civilian passenger cars”), 
Telegram, December 29, 2024, 10:24 a.m., https://t.me/milinfolive/138744, Vadim 
Kushnikov, “Russian Assault Troops Return to Using Electric Scooters in Donetsk 
Region,” Militarnyi, March 27, 2025, https://militarnyi.com/en/news/russian-
assault-troops-return-to-using-electric-scooters-in-donetsk-region/. 

116	 WarSpotting (@WarSpotting), “It’s hard to believe we’re 5th calendar year of 
#UkraineRussiaWar,” X, January 5, 2026, 10:33 a.m., https://x.com/WarSpotting/
status/2008200117938188305. 

117	 Jompy (@Jonpy99), “1/ Time for the second BTRZ thread! This time we’ll take a 
look into the state of BMP refurbishment and production rate,” X, June 26, 2025, 
4:15 p.m., https://x.com/Jonpy99/status/1938330257863455203.  

118	 Jompy (@Jonpy99), “1/ It’s time to take a look at Russian tank productions and 
refurbishment rates!”  X, November 6, 2025, 7:50 a.m.,  https://x.com/Jonpy99/
status/1986415880343900234. 

119	 Jompy (@Jonpy99), “1/ Time to do another thread on Russian Armor Repair 
Plants (BTRZs)!” X, February 26, 2026, 1:52 a.m., https://x.com/Jonpy99/
status/2026913164084867489; “Exclusive: Inside Russia’s 2026–2036 Tank Fleet 
Modernization and Buildup Plans,” Frontelligence Insight, October 11, 2025, 
https://frontelligence.substack.com/p/exclusive-inside-russias-20262036. 

120	 Jompy (@Jonpy99), “1/ Time for the second BTRZ thread!”  
121	 Jompy (@Jonpy99), “1/ Time to review Russian Armor Repair Plants (BTRZs)!” X, 

June 25, 2025, 4:22 a.m., https://x.com/Jonpy99/status/1937969796319961593.    



Managing Russia’s Military-Industrial Degradation

77

122	 “Холдинг КМЗ привлечён к ремонту двигателей В-84” (“KMZ Holding has been 
contracted to repair V-84 engines”), Anna News, December 6, 2024, https://anna-
news.info/holding-kmz-privlechyon-k-remontu-dvigatelej-v-84/; “КМЗ введёт 
в строй большую партию двигателей для военной техники”(“KMZ will commission 
a large batch of engines for military equipment”), KMZ, June 17, 2024, https://
kmz1.ru/news/kmz-vvedyot-v-stroj-bolshuyu-partiyu-dvigatelej-dlya-voennoj-
texniki.html; “В Калуге возобновили производство газотурбинных двигателей ГТД-1250 
для танков Т-80” (“Production of GTD-1250 gas turbine engines for T-80 tanks has 
resumed in Kaluga”), Top War, December 15, 2024, https://topwar.ru/232326-
v-kaluge-vozobnovili-proizvodstvo-gazoturbinnyh-dvigatelej-gtd-1250-dlja-
tankov-t-80.html. 

123	 Ilya Maximov, “Способ модернизации старых Т-72 до БМПТ запатентовали в России” 
(“A method for upgrading old T-72 tanks to BMPTs has been patented in 
Russia”), Rossiyskaya Gazeta, September 30, 2025, https://rg.ru/2025/09/30/
sposob-modernizacii-staryh-t-72-do-bmpt-zapatentovali-v-rossii.html?utm_
referrer=https%3A%2F%2Fyandex.com%2F.   

124	 Jompy (@Jonpy99), “1/ Time to review Russian Armor Repair Plants (BTRZs)!”
125	 The Military Balance 2025, International Institute for Strategic Studies, p. 182; 

Jompy (@Jonpy99), “Something interesting wrt stored MT-LBs,” X, October 12, 
2025, 7:39 a.m., https://x.com/Jonpy99/status/1977338246733672608.  

126	 Authors’ estimation based on OSINT analyses of Russian vehicle losses and 
equipment depots, including Jompy and Jakub Janovsky. See footnotes 51 to 55 
and Jakub Janovsky (@Rebel44CZ), “/thread/ There is an ongoing debate about 
the current size of the Russian AFV fleet, losses it has taken, new production 
level storage+reactivation, etc. Here is my take on the topic,” X, January 22, 
2026, 11:10 a.m., https://x.com/Rebel44CZ/status/2014370082118398385.   

127	 “How Many Т-90M Tanks does Russia Produce?” Conflict Intelligence Team, June 
19, 2025, https://notes.citeam.org/eng_t90. 

128	 ”Exclusive: Inside Russia’s 2026–2036 Tank Fleet Modernization and Buildup 
Plans,” Frontelligence Insight. 

129	 ”Exclusive: Inside Russia’s 2026–2036 Tank Fleet Modernization and Buildup 
Plans,” Frontelligence Insight. 

130	 Jompy (@Jonpy99), “1/ Time for the second BTRZ thread!”; Jompy (@Jonpy99), “1/ 
Time to review Russian Armor Repair Plants (BTRZs)!”

131	 “Контракт еще на 168 боевых машин пехоты БМП-3” (”Contract on 168 infantry 
fighting vehicles BMP-3)”, BMPD, November 14, 2019, https://bmpd.livejournal.
com/3838128.html; “Воздушно-десантным войскам поставлен одиннадцатый 
батальонный комплект БМД-4М и БТР-МДМ” (”Airborne troops received 11th 
battalion set of BMD-4M and BTR-MDM”), BMPD, July 26, 2021, https://bmpd.
livejournal.com/4359280.html 

132	  Jompy (@Jonpy99), “1/ Time for the second BTRZ thread!”; Jompy (@Jonpy99), 
“1/ Time to review Russian Armor Repair Plants (BTRZs)!”; Jakub Janovsky (@
Rebel44CZ), “/thread/ There is an ongoing debate about the current size of the 
Russian AFV fleet.”   



Managing Russia’s Military-Industrial Degradation

78

133	 For a slightly different assessment see Oleksandr Danylyuk et al., Winning the 
Industrial War: Comparing Russia, Europe and Ukraine, 2022–24, (RUSI, 2025), p. 
25, https://static.rusi.org/winning-the-industrial-war-comparing-russia-europe-
ukraine-2022-24.pdf. 

134	 Authors’ interview with an Expert on the Russian military, February 2026.
135	 Maria Snegovaya et al., Back in Stock? The State of Russia’s Defense Industry after Two 

Years of the War. 
136	 Maxim Starchak, “Russia’s defence industry: What to expect after a ceasefire?” 

European Security and Defence, May 15, 2025, https://euro-sd.com/2025/05/
articles/44088/russias-defence-industry-what-to-expect-after-a-ceasefire/. 

137	 Dylan Malyasov, “Russia adds Arena-M protection to latest T-90M production,” 
Defence Blog, January 2, 2026, https://defence-blog.com/russia-adds-arena-m-
protection-to-latest-t-90m-production/;  Andrei_bt (@AndreiBtvt), “Design 
Bureau of Mechanical Engineering (KBM) trying to teach the «Arena-M» to 
counter drones (Russian patent No. 2 853 544),” X, January 1, 2026, 8:21 a.m., 
https://x.com/AndreiBtvt/status/2006717513296482501. 

138	 “Ростех: характеристики БМП “Курганец-25” подтверждаются на испытаниях” (“Rostec: 
The characteristics of the Kurganets-25 infantry fighting vehicle are confirmed 
during testing”), TASS, May 22, 2025, https://tass.ru/armiya-i-opk/24013663; 
“«Ростех» рассказал, что можно создать на универсальной платформе «Манул»: (“Rostec 
explained what can be created on the universal Manul platform”), Ria Novosti, 
May 18, 2023, https://ria.ru/20230518/manul-1872592511.html. 

139	 Authors’ elaboration based on visually confirmed losses data from WarSpotting. 
This estimate does not include self-propelled artillery systems, air defense 
systems, and armored medical vehicles. See WarSpotting, https://ukr.warspotting.
net/. 

140	 Jack Watling and Nick Reynolds, “Russian Military Objectives and Capacity in 
Ukraine Through 2024,” RUSI, February 13, 2024, https://www.rusi.org/explore-
our-research/publications/commentary/russian-military-objectives-and-capacity-
ukraine-through-2024. 

141	 Третій армійський корпус (Third Army Corps of the Armed Forces of Ukraine) (@
ab3army), “Окупанти пішли в наступ на семи напрямках: Третій корпус зірвав найбільшу 
спробу механізованого наступу рф!” (“The occupiers went on the offensive on 
seven directions: The Third Corps thwarted the largest attempt at a mechanized 
offensive by Russia!”), Telegram, edited March 21, 2026, 6:29 a.m., https://t.me/
ab3army/6806. 

142	 “В РФ полностью закончились современные танки на складах” (”Modern main 
battle tanks are completely out of stock in Russia”), UNIAN, January 24, 
2026,https://www.unian.net/weapons/poteri-rossii-v-ukraine-priveli-k-polnomu-
ischerpaniyu-zapasov-tankov-na-skladah-13265523.html 

143	 Tomas Malmlöf, Russia’s defence industry at war: Can it live up to expectations?
144	 Jompy (@Jonpy99), “https://t.co/sgiSrw76IJ,” X, October 7, 2025, https://x.com/

Jonpy99/status/1975566578235416680. 



Managing Russia’s Military-Industrial Degradation

79

145	 Vladyslav Khomenko, “Russian Orders for Artillery Ammunition in 2024-2025: 
What Has Changed in Percentage Terms,” Militarnyi, January 27, 2026, https://
militarnyi.com/en/news/russian-orders-for-artillery-ammunition-in-2024-2025-
what-has-changed-in-percentage-terms/. 

146	 Jack Watling and Nick Reynolds, “Russian Military Objectives and Capacity in 
Ukraine Through 2024.”

147	 “Behind the Guns: Western Tools, Russian Firepower,” Frontelligence Insight, 
February 9, 2026, https://frontelligence.substack.com/p/behind-the-guns-
western-tools-russian. 

148	 Oleksandr Yan, “Таємниці «гособоронзаказа»: скільки снарядів виробляє Росія?” 
(Secrets of the “State Defense Order”: How Many Shells Does Russia Produce?”), 
Militarnyi, January 28, 2026, https://militarnyi.com/en/articles/secrets-of-the-
state-defense-order-how-many-shells-does-russia-produce/. 

149	 Egor Feoktistov, “Inside the Pipeline: How North Korea Armed Russia,” 
Important Stories, March 16, 2026, https://istories.media/en/stories/2026/03/16/
how-north-korea-armed-russia/ 

150	 Tomas Malmlöf, Russia’s defence industry at war: Can it live up to expectations?
151	 Maria Snegovaya et al., Back in Stock? The State of Russia’s Defense Industry after Two 

Years of the War. 
152	 Maria Snegovaya et al., Back in Stock? The State of Russia’s Defense Industry after Two 

Years of the War. 
153	 Ivan Khomenko and Tetiana Frolova, “North Korea Supplies 50% of Russia’s 

Ammunition, Says Intelligence Chief Budanov,” United24 Media, February 
23, 2025, https://united24media.com/latest-news/north-korea-supplies-50-of-
russias-ammunition-says-intelligence-chief-budanov-6151. 

154	 “United Aircraft Corporation Completes 2025 Su-35S Delivery Program for the 
Russian Aerospace Forces,” Russian Aviation, December 25, 2025, https://ruavia.
su/united-aircraft-corporation-completes-2025-su-35s-delivery-program-for-the-
russian-aerospace-forces/. 

155	 Sergei Nakhimov, “194 единицы Су-34 на конец 2025 года — ОАК передала ВКС РФ 
седьмую партию фронтовых бомбардировщиков” (“194 Su-34s by the end of 2025 
— UAC has delivered the seventh batch of frontline bombers to the Russian 
Aerospace Forces”), AmalNews, December 19, 2025, https://amalantra.ru/194-
yedinitsy-su-34-na-konets-2025-goda-oak-peredala-vks-rf-sedmuyu-partiyu-
frontovykh-bombardirovshchikov/.  



Managing Russia’s Military-Industrial Degradation

80

156	 “Algerian Air Force Expansion: Su-34ME Strike Fighters Spotted in Desert 
Camouflage,” Russian Aviation, August 8, 2025, https://ruavia.su/algerian-
air-force-expansion-su-34me-strike-fighters-spotted-in-desert-camouflage/;  
“First Visual Evidence Confirms Algeria Has Begun Receiving Russia’s Su-35 
Multirole,” Army Recognition, February 4, 2026, https://www.armyrecognition.
com/news/aerospace-news/2026/first-visual-evidence-confirms-algeria-has-
begun-receiving-russias-su-35-multirole-fighter; Parth Satam, “Algeria’s First 
Su-57E Reportedly Captured in Flight,” The Aviationist, February 11, 2026, 
https://theaviationist.com/2026/02/11/algerias-first-su-57e/; “Су-30СМ2 продолжает 
поступать на вооружение. Сколько самолетов выпущено?” (“The Su-30SM2 continues 
to enter service. How many aircraft have been produced?”), Tehnoomsk, 
November 21, 2025, https://tehnoomsk.ru/archives/22179; “Russia Has Begun 
Producing Iran’s First Batch of Su-35 Fighters: How Many Will It Sell?” Military 
Watch Magazine, December 1, 2025,  https://militarywatchmagazine.com/article/
russia-producing-iran-first-su35; Joseph Trevithick, “Evidence Of Mi-28 Havoc 
Attack Helicopters Delivered To Iran Grows,” The War Zone, February 3, 2026, 
https://www.twz.com/air/evidence-of-mi-28-havoc-attack-helicopters-delivered-
to-iran-grows.  

157	 “«Ростех» передал Минобороны партию Су-57 с новым комплексом вооружения” 
(“”Rostec” delivered a batch of Su-57 fighters with a new weapon system to the 
Ministry of Defense”), Ria Novosti, February 9, 2026, https://ria.ru/20260307/
skot-2079299549.html; “ВКС России переданы истребители Су-57 программы 2025 
года” (“Russian Air Force receives Su-57 fighters under the 2025 program”), 
BMPD (blog), February 10, 2026, https://bmpd.livejournal.com/4976949.html. 

158	 Ria Novosti, “«Ростех» передал Минобороны партию Су-57 с новым комплексом 
вооружения” (“Rostec delivered a batch of Su-57 fighters with a new weapon 
system to the Ministry of Defense”).

159	 “Missing Targeting Pods, Inflated Bills: Inside the Troubled Su-57 Procurement 
Program,” Frontelligence Insight, August 16, 2025, https://frontelligence.substack.
com/p/missing-targeting-pods-inflated-bills. 

160	 Ivan Khomenko, “Drones Target Russia’s Aviastar Plant That Builds Il-76 Military 
Transport Aircraft,” United24 Media, March 16, 2026, https://united24media.
com/latest-news/drones-target-russias-aviastar-plant-that-builds-il-76-military-
transport-aircraft-16904. 

161	 “ВКС России получили в 2025 году семь новых военно-транспортных самолётов Ил-
76МД-90А” (“The Russian Aerospace Forces received seven new Il-76MD-90A 
military transport aircraft in 2025”), BMPD (blog), January 9, 2026, https://bmpd.
livejournal.com/4971029.html. 

162	 “«Авиастар» удвоит темпы выпуска Ил-76МД-90А” (“Aviastar will double the 
production rate of the Il-76MD-90A”), Dzen.ru, January 12, 2026, https://dzen.
ru/a/aWUbXxD7VhuwP_q6. 

163	 Khomenko, “Drones Target Russia’s Aviastar Plant.”  
164	 “Расширенное заседание коллегии Минобороны” (“Expanded meeting of the Ministry 

of Defense Board”), Kremlin.ru, December 17, 2025, http://www.kremlin.ru/
events/president/transcripts/78801. 



165	 “Россия расширяет завод по производству стратегических бомбардировщиков, но 
сталкивается с серьезными трудностями — Yle: (“Russia is expanding its strategic 
bomber plant, but faces serious challenges — Yle”), The Insider, June 29, 2025, 
https://theins.ru/news/282599. 

166	 “Russia’s Kazan Aircraft Plant to Deliver Only One Tu-214 Jet in 2025, Missing 
Target for Third Year – Reports,” The Moscow Times, October 22, 2025, https://
www.themoscowtimes.com/2025/10/22/russias-kazan-aircraft-plant-to-deliver-
only-one-tu-214-jet-in-2025-missing-target-for-third-year-reports-a90902. 

167	 Martin Rosenkranz, “Russia: 2025 Was a Record Year for Fighter Aircraft 
Production,” Militär Aktuell, December 29, 2025, https://militaeraktuell.at/en/
russia-2025-was-a-record-year-for-fighter-aircraft-production/#:~:text=The%20
OAK%20says%20that%20the,around%2030%20aircraft%20for%202024. 

168	 “Ответ на удары по России и мощь «Орешника». О чем Путин рассказал коллегам по 
ОДКБ” (“Response to the Strikes on Russia and the Power of the “Oreshnik”. 
What Putin Told His CSTO Colleagues”), TASS, November 28, 2024, https://tass.
ru/politika/22522961. 

169	 “Analyst on Russia’s missile stockpiles and whether production exceeds usage,” 
The New Voice of Ukraine, December 3, 2025, https://english.nv.ua/russian-
war/expert-assesses-russia-s-missile-stockpiles-and-ability-to-launch-mass-
strikes-50565639.html.  

170	 Channel 24, “Document leaks: How many X-101 missiles Russia produces and 
which foreign parts uses,” May 7, 2025, https://en.24tv.ua/document-leaks-how-
many-x-101-missiles-russia-produces-and-which_n2815336. 

171	 Army TV - Ukrainian military channel,“БРИФІНГ НА ТЕМУ «ПРОВАЛ 
МОДЕРНІЗАЦІЇ РОСІЙСЬКОЇ СТРАТЕГІЧНОЇ КРИЛАТОЇ РАКЕТИ Х-101» (“Briefing 
on the Topic «Failure of Modernization of the Russian Strategic Cruise 
Missile X-101»”),  video, 14:29, YouTube, February 16, 2023, https://www.
youtube.com/watch?v=6DMM3dbWcXc; Status-6 (War & Military News) 
(@Archer83Able),“Russian Kh-101 air-launched cruise missile releasing 
flares/decoy,” X, May 25, 2025, 12:33 p.m.,  https://x.com/Archer83Able/
status/1926677978592715000. 

172	  “«NPK «KBM» JSC,” War & Sanctions, https://war-sanctions.gur.gov.ua/
components/companies/235; Kollen Post, “Exclusive: Russia’s ballistic missile 
production up at least 66% over past year, according to Ukrainian intel figures,” 
Kyiv Independent, June 3, 2025, https://kyivindependent.com/exclusive-
russias-ballistic-missile-production-up-at-least-66-over-past-year-according-to-
ukrainian-intel-figures/. 

173	 “Iskander Missiles Critically Dependent on Imported Raw Materials Russia 
Cannot Produce Domestically,” Economic Security Council of Ukraine, May 
12, 2025, https://reb.org.ua/en/news/raketi-iskander-kriticno-zalezni-vid-
importnoyi-sirovini-yaku-rf-ne-moze-viroblyati-samostiino-23gmk2.    

174	 Uliana Bezpalko and Oleksandra Bashchenko, “Russia’s weapons stockpile 
revealed: How many missiles and drones are left?” RBC-Ukraine, June 21, 
2025, https://www.rbc.ua/rus/news/skilki-raket-i-droniv-mae-rosiya-gur-
rozkrilo-1750491753.html#google_vignette. 



Managing Russia’s Military-Industrial Degradation

82

175	 Post, “Exclusive: Russia’s ballistic missile production up at least 66% over past 
year, according to Ukrainian intel figures.”

176	 Post, “Exclusive: Russia’s ballistic missile production up at least 66% over past 
year, according to Ukrainian intel figures,”

177	 Roman Pryhodko, Explosions Reported Near Aircraft Plant Producing Kh-59 
Missiles in Smolensk, Militarnyi, October 12, 2025, https://militarnyi.com/en/
news/explosions-reported-near-aircraft-plant-producing-kh-59-missiles-in-
smolensk/; Головне управління розвідки МО України (Main Intelligence Directorate 
of the MoD of Ukraine) (@DIUkraine), “War&Sanctions: росія не виконує 
держоборонзамовлення на авіаційні ракети Х-59” (“War&Sanctions: Russia is not 
fulfilling the state defense order for X-59 air missiles”), Telegram, August 13, 
2025, 12:59 a.m., https://t.me/DIUkraine/6645. 

178	 Головне управління розвідки МО України (Main Intelligence Directorate of the MoD 
of Ukraine), ““War&Sanctions: росія не виконує держоборонзамовлення на авіаційні 
ракети Х-59” (“War&Sanctions: Russia is not fulfilling the state defense order for 
X-59 air missiles”). 

179	 “Russian Offensive Campaign Assessment, December 31, 2025,” Institute for the 
Study of War, December 31, 2025, https://understandingwar.org/research/russia-
ukraine/russian-offensive-campaign-assessment-december-31-2025/. 

180	 On March 7, for example, Russia launched 29 missiles alongside 480 long-
range attack drones of various types against Ukraine, including 14 Kalibr cruise 
missiles and 13 Iskander-M and modified S-400 ballistic missiles. Повітряні Сили 
ЗС України / Air Force of the Armed Forces of Ukraine, “ЗБИТО/ПОДАВЛЕНО 19 
РАКЕТ ТА 453 ВОРОЖИХ БПЛА” (“19 MISSILES AND 453 ENEMY DRONES WERE 
SHOT DOWN/DESTROYED”), Telegram, March 7, 2026, 2:01 a.m., https://t.me/
kpszsu/57337. 

181	 Unlawful Military Cooperation including Arms Transfers between North Korea and Russia, 
Report No. MSMT/2025/1, (Multilateral Sanctions Monitoring Team, 2025), 
https://msmt.info/Publications/detail/MSMT%20Report/4195; Tom Balmforth, 
“Missile that killed 12 in Russian strike on Kyiv was North Korean, Zelenskiy 
says,” Reuters, April 24, 2025, https://www.reuters.com/world/europe/missile-
that-killed-eight-russian-strike-kyiv-was-nkorean-kyiv-source-says-2025-04-24/. 

182	 Channel 24, “Document leaks: How many X-101 missiles Russia produces and 
which foreign parts uses.”

183	 Vadim Kushnikov, “A missile aimed at Ukraine crashes in Russia”, Militarnyi, 
April 16, 2024, https://militarnyi.com/en/news/a-missile-aimed-at-ukraine-
crashes-in-russia/; Dylan Malyasov, “Russian cruise missile crashes en route to 
Ukraine,” Defence Blog, January 13, 2024, https://defence-blog.com/russian-
cruise-missile-accident/. 

184	 Channel 24, “Document leaks: How many X-101 missiles Russia produces and 
which foreign parts uses.”

185	 Channel 24, “Document leaks: How many X-101 missiles Russia produces and 
which foreign parts uses.”

186	 Channel 24, “Document leaks: How many X-101 missiles Russia produces and 
which foreign parts uses.”



Managing Russia’s Military-Industrial Degradation

83

187	 Polina Moroziuk, “Storm Shadows hit major Russian missile control system 
factory, Zelensky says,” The Kyiv Independent, March 10, 2026, https://
kyivindependent.com/ukraine-strikes-missile-control-systems-plant-in-russias-
bryansk-zelensky-says/. 

188	 Authors’ analysis of the Izdelie-30 (“Product-30”) cruise missile components, 
based on data from Ukraine’s War-Sanctions portal. See: War-Sanctions, ”The 
Izdelie-30 Cruise Missile,” https://war-sanctions.gur.gov.ua/en/page-product-30. 

189	 Sam Cranny-Evans, “Blood and dust: The rise of Russia’s glide bombs,” 
European Security & Defence, July 15, 2025, https://euro-sd.com/2025/07/articles/
armament/45382/blood-and-dust-the-rise-of-russias-glide-bombs/. 

190	 “Russia’s ferocious glide-bomb campaign,” The Economist, April 11, 2024, https://
www.economist.com/europe/2024/04/11/russias-ferocious-glide-bomb-campaign. 

191	 Thomas Newdick, “Russia Is Now Launching Jet-Powered Glide Bombs At 
Ukraine,” The War Zone, October 23, 2025, https://www.twz.com/air/russia-is-
now-launching-powered-glide-bombs-at-ukraine. 

192	 “Ростех кратно нарастил производство авиабомб ФАБ благодаря расконсервации 
мощностей” (“Rostec has increased production of FAB aerial bombs by several 
times thanks to the reactivation of its production facilities”), TASS, March 22, 
2024, https://tass.ru/armiya-i-opk/20311849. https://rg.ru/2024/03/21/v-rossii-
nachalos-massovoe-proizvodstvo-trehtonnyh-aviabomb-fab-3000.html.    

193	 “Sanctions to Disrupt Russia’s Military Industrial Base and Sanctions Evasion,” 
U.S. Department of State, January 15, 2025, https://2021-2025.state.gov/office-
of-the-spokesperson/releases/2025/01/sanctions-to-disrupt-russias-military-
industrial-base-and-sanctions-evasion/. 

194	 “Russia develops guidance modules for air-dropped munitions,” Conflict 
Armament Research (CAR), December 2023, https://storymaps.arcgis.com/stories/
e4f0a90ddd7d4cd6b1d889704f6b2396; 

195	 “КТРВ в 2024 году увеличила объем выпуска продукции для Минобороны России” (“KTRV 
increased its production volume for the Russian Ministry of Defense in 2024”), 
Статус-Армс (Status Arms), February 14 2025, https://status-arms.ru/novosti/ktrv-
v-2024-godu-uvelichila-obem-vypuska-produktsi. 

196	 Головне управління розвідки МО України (Defence Intelligence of Ukraine) (@
DIUkraine), “War&Sanctions: ГУР МО розкриває підприємства кооперації з виробництва 
модулів УМПК для авіабомб” (“War&Sanctions: The Main Intelligence Directorate 
of the Ministry of Defense of Ukraine reveals enterprises cooperating in the 
production of UMPK modules for aerial bombs”), Telegram,  February 2, 2026, 
3:00 a.m., https://t.me/DIUkraine/7777. 

197	 “ПК «Салют» получил официальный статус промышленного комплекса Москвы” (“PK 
«Salut» received the official status of an industrial complex in Moscow”) ODK, 
April 14, 2025, https://www.uecrus.com/press/pk-salyut-poluchil-ofitsialnyy-
status-promyshlennogo-kompleksa-moskvy/. 

198	 Dmitry Gorenburg et al., Crafting the Russian War Economy: The Effects of Export 
Controls on Russia’s Defense Industrial Production.



Managing Russia’s Military-Industrial Degradation

84

199	 Luca Léry Moffat, “Chart of the week: Ukraine’s missile interception rate slides 
lower as Russian attacks plunge country into crisis,” Kyiv Independent, January 
14, 2026, https://kyivindependent.com/chart-of-the-week-ukraines-missile-
interception-rate-slides-lower-as-russian-attacks-plunge-country-into-crisis/. 

200	 On dual-use technologies, see, for example: “Технологии двойного назначения и 
будущее глобального лидерства” (“Dual-Use Technologies and the Future of Global 
Leadership”), Panel discussion at the St. Petersburg International Economic 
Forum 2025, https://roscongress.ru/sessions/spief-2025-delovaya-programma-
tekhnologii-dvoynogo-naznacheniya-i-budushchee-globalnogo-liderstva/
discussion/?; “Путин призвал россиян осваивать технологии двойного назначения” 
(“Putin urged Russians to master dual-use technologies”), NEWS.RU, May 23, 
2025, https://news.ru/vlast/putin-prizval-rossiyan-osvaivat-tehnologii-dvojnogo-
naznacheniya?ysclid=movac75g6o795179724; On domestic drone production: 
“Путин поставил задачу к 2030 году вывести РФ в лидеры по беспилотникам” (“Putin set 
the task of making the Russian Federation a leader in drones by 2030”), TASS 
January 28, 2025, https://tass.ru/ekonomika/22996297. 

201	 “Мантуров анонсировал дальнейшее увеличение производства бронетехники и дронов” 
(“Manturov announced a further increase in the production of armored vehicles 
and drones”), February 5, 2024, Interfax, https://www.interfax.ru/russia/944554. 

202	 “Доля отечественных беспилотных систем на рынке РФ должна достичь 70% к 2030 году” 
(“The share of domestic unmanned systems on the Russian market should reach 
70% by 2030”), TASS, January 22, 2026, https://tass.ru/ekonomika/26216657.   

203	 “Власти могут закрыть информацию о производителях БПЛА и их комплектующих” 
(“Authorities may block information about UAV manufacturers and their 
components”), Vedomosti, December 17, 2025, https://www.vedomosti.ru/
technology/news/2025/12/17/1163959-vlasti-mogut-zakrit. 

204	 Ekaterina Adamova, “Генконструктор СТЦ: за рубежом растет спрос на российские 
беспилотники «Орлан»” (“STC General Designer: Demand for Russian Orlan drones 
is growing abroad”), TASS, February 15, 2024, https://tass.ru/interviews/19979795. 

205	 “Центр специальных технологий (ЦСТ) разработал отечественный двигатель для 
беспилотных летательных аппаратов серии «Орлан»” (“STC has developed a Russian 
engine for the ”Orlan” drone”), TASS, November 19, 2025, https://tass.ru/
ekonomika/25662719; Julian Cooper, “Military Production in Russia Before and 
After the Start of the War With Ukraine.”

206	 “ДА40Ч,” NPO AMB, https://npoamb.ru/catalog/benzinovye-dvigateli-dlya-
bespilotnikov/fg-40/. 

207	 “Supercam S350 — один из беспилотников, которые российская армия использует в 
Украине” (“The Supercam S350 is one of the drones used by the Russian army 
in Ukraine”), Meduza, February 18, 2025, https://meduza.io/feature/2025/02/18/
supercam-s350-odin-iz-bespilotnikov-kotorye-rossiyskaya-armiya-ispolzuet-
v-ukraine-fotografii; “Unmanned Systems Group will increase Supercam 
production in 2026,” TASS, February 11, 2026, https://tass.com/defense/2085023. 



208	 “Торговые центры в Ижевске превращают в предприятия по производству беспилотников” 
(“Shopping centers in Izhevsk are being converted into drone production 
facilities”), The Insider, 15 September 2023, https://theins.ru/news/265111; 
“«Калашников» запустил в серийное производство БПЛА «Гранат-4»” (“Kalashnikov has 
launched the Granat-4 UAV into serial production”), TASS,  June 3, 2024, https://
tass.ru/armiya-i-opk/20982793. 

209	 “Izhevsk Unmanned Systems will increase the production of drones tenfold,” 
AK&M Information Agency, February 15, 2024, https://www.akm.ru/eng/press/
izhevsk-unmanned-systems-will-increase-the-production-of-drones-tenfold/. 

210	 ”Shopping Malls in Central Russia Converted Into Drone Plants,” The Moscow 
Times, September 15, 2023, https://www.themoscowtimes.com/2023/09/15/
shopping-malls-in-central-russia-converted-into-drone-plants-a82477. 

211	 “Европейские санкции срывают госконтракт МО РФ на поставку комплекса БПЛА 
«Гранат-4»” (“European sanctions are disrupting the Russian Defense Ministry’s 
state contract for the Granat-4 UAV system”), InformNapalm, December 4, 2023, 
https://informnapalm.org/52885-evropejskie-sankcii-bpla-granat4/. 

212	 “Ижевский производитель БПЛА заключил новые контракты на мониторинг объектов 
ТЭК” (“An Izhevsk drone manufacturer has signed new contracts for monitoring 
fuel and energy facilities”), Kommersant, January 15, 2026, https://www.
kommersant.ru/doc/8342049; 

213	 “Казахстан, Узбекистан и Беларусь закупают российские дроны-разведчики SuperCam” 
(“Kazakhstan, Uzbekistan, and Belarus are purchasing Russian SuperCam 
reconnaissance drones”), Sputnik via Zen.ru, August 12, 2024, https://dzen.ru/a/
ZrpuSvrxMWTVKPKL. 

214	 “«Рособоронэкспорт»: спрос на дроны-камикадзе к 2030 году вырастет на 400%” 
(“Rosoboronexport: Demand for kamikaze drones will grow by 400% by 2030”), 
TASS, January 19, 2026, https://tass.ru/ekonomika/26182081.  

215	 On the Russian Geran variants and developments, see Federico Borsari, “How 
Russian Drone Developers Outpace the West,” Center for European Policy 
Analysis, December 11, 2025, https://cepa.org/article/how-russian-drone-
developers-outpace-the-west/. 

216	 Clare Sebastian, Vasco Cotovio, Allegra Goodwin, Victoria Butenko, and Darya 
Tarasova-Markina, “Russia is intensifying its air war in Ukraine. A secretive 
factory is ramping up drone production to fuel the offensive,” CNN, December 
27, 2024, https://edition.cnn.com/2024/12/27/europe/russia-ukraine-war-drones-
alabuga-factory-intl-invs. 

217	  Authors’ assessment based on open-source information and interview with 
a Ukrainian OSINT analyst; Kateryna Tyshchenko, “Russia plans to use up to 
1,000 attack drones against Ukraine every day – Ukraine’s commander-in-
chief,” Ukrainska Pravda, January 18, 2026, https://www.pravda.com.ua/eng/
news/2026/01/18/8016769/. 

218	 Rob Lee (@RALee85), “They conducted an experiment with them beginning 
last September,” X, March 22, 2026, 11:20 a.m., https://x.com/RALee85/
status/2035738310643945921. 



Managing Russia’s Military-Industrial Degradation

86

219	 David Albright and Spencer Faragasso, “Major Developments at Alabuga SEZ 
Point to Significant Expansion in MIlitary Drone Production,” Institute for 
Science and International Security, July 28, 2025, https://isis-online.org/isis-
reports/major-developments-at-alabuga-sez-point-to-significant-expansion-in-
military-drone-production.  

220	 Zvezda TV, “Military Technology, Military Acceptance” (“Воентех, Военная 
приемка”), video, https://tvzvezda.ru/video/programs/201412231323-1cpc.
htm/2025718759-IwnPV.html. 

221	 Zvezda TV, “Military Technology, Military Acceptance” (“Воентех, Военная 
приемка”). 

222	 Authors’ analysis of Russian open-source tracker “Lost Armour” covering the 
use of the Lancet loitering munition. See: “Барражирующие боеприпасы «Ланцет» 
Аналитика применения в зоне СВО” (“«Lancet» loitering munitions: Analysis of 
usage in SVO zone”), LostAmour, https://lostarmour.info/tags/lancet.

223	 “ZALA получила разрешение на экспорт комплекса «Ланцет-Э»” (“ZALA received 
permission to export the Lancet-E system”), TASS, February 8, 2026, https://tass.
ru/armiya-i-opk/26380253. 

224	 D. Hambling, ”Ukrainian Attack May Have Crushed Production of Russia’s 
Deadliest Drone,” Forbes, 1 February 2024, https://www.forbes.com/sites/
davidhambling/2024/02/01/how-one-blast-shut-down-production-of-russias-
deadliest-drone/. 

225	 “Barrage munition with artificial intelligence V2U,” War & Sanctions, https://
war-sanctions.gur.gov.ua/en/page-uav-v2u?page=2&per-page=12. 

226	 Authors’ interview with an expert on Russian drone capabilities, February 2026; 
“БПЛА «Молния-2»: Революция в тактике ближних ударов” (“The Molniya-2 UAV: ​​A 
Revolution in Close-Attack Tactics”), Avia.Pro, October 14, 2025, https://avia.pro/
blog/bpla-molniya-2-revolyuciya-v-taktike-blizhnih-udarov. 

227	 НПЦ «Ушкуйник» (NPC «Ushkuinik») (@nvgushkuynik), “«Ушкуйник» и 
«Калашников» создают совместное предприятие в Великом Новгороде” (“«Ushkuinik» 
and «Kalashnikov» establish a joint venture in Veliky Novgorod”), Telegram, June 
20, 2025, edited 12:59 p.m., https://t.me/nvgushkuynik/107. 

228	 НПЦ «Ушкуйник» (NPC «Ushkuinik») (@nvgushkuynik), “«Ушкуйник» и 
«Калашников» создают совместное предприятие в Великом Новгороде” (“«Ushkuinik» 
and «Kalashnikov» establish a joint venture in Veliky Novgorod”); Tim 
Zadorozhnyy, “Russia plans to produce 2 million FPV drones in 2025, Ukrainian 
intelligence says,” Kyiv Independent,  June 5, 2025, https://kyivindependent.
com/russia-aims-to-produce-2-million-fpv-drones-in-2025-ukrainian-
intelligence-says/. 

229	 “«Ушкуйник»: в РФ ежемесячно производят десятки тысяч FPV-дронов «Князь 
Вандал»” (““Ushkuynik”: Tens of thousands of “Prince Vandal” FPV drones are 
produced in Russia every month”), TASS, June 21, 2025, https://tass.ru/armiya-i-
opk/24563739. 

230	 Authors’ interview with an expert on Russian drone capabilities, February 2026.



Managing Russia’s Military-Industrial Degradation

87

231	 Vladimir Lytkin, “Завод по производству беспилотников в подмосковной Дубне 
переходит на работу в три смены” (“A drone manufacturing plant in Dubna, near 
Moscow, is switching to three-shift operation”), Top War, June 30, 2022, https://
topwar.ru/198455-zavod-po-proizvodstvu-bespilotnikov-v-podmoskovnoj-dubne-
perehodit-na-rabotu-v-tri-smeny.html. 

232	 “ОКР шифр «Траектория – Б»” (“OKR Code ‘Trajectory – B’”), Aviatp, https://aviatp.
ru/files/newturn/Presentatsiy/11_Agat.pdf; Dmitry Gorenburg et al., Crafting 
the Russian War Economy: The Effects of Export Controls on Russia’s Defense Industrial 
Production. 

233	 Oryx, “Attack On Europe: Documenting Russian Equipment Losses During The 
Russian Invasion Of Ukraine.”

234	 Кронштадт (Kronstadt) (@kronshtadt_company), “Иностранная делегация 
ознакомилась с производством «Орион-Э»” (“Foreign delegation familiarized 
themselves with the production of «Orion-E»), Telegram, December 24, 2024, 
edited 8:30 a.m., https://t.me/kronshtadt_company/689; Ivan Khomenko and 
Tetiana Frolova, “Moscow Finds First Foreign Buyer for Orion-E Combat Drone 
in Africa,” United24 Media, January 24, 2026, https://united24media.com/
latest-news/moscow-finds-first-foreign-buyer-for-orion-e-combat-drone-in-
africa-15301. 

235	 “Локализация производства Zala достигла 95% в 2025 году” (“Zala’s localization of 
production reached 95% by 2025”), TASS, February 9, 2026, https://tass.ru/
ekonomika/26385401. 

236	 Arpine Asatryan, “В России вырос уровень локализации производства комплектующих 
для БПЛА” (“The level of localization of UAV component production has increased 
in Russia”), Forbes.ru, February 10, 2026, https://www.forbes.ru/biznes/555167-v-
rossii-vyros-uroven-lokalizacii-proizvodstva-komplektuusih-dla-bpla.  

237	 “Резидент «Сколково» запустил производство электродвигателей для БАС под контролем 
роботов” (“A Skolkovo resident has launched robot-controlled production of 
electric motors for UAVs”), Cnews, February 11, 2026, https://www.cnews.ru/
news/line/2026-02-11_rezident_skolkovo_zapustil;  “Производство двигателей для 
тяжелых БПЛА запустят в Кузбассе” (“Production of engines for heavy UAVs will be 
launched in Kuzbass”), Kommersant, February 4, 2026, https://www.kommersant.
ru/doc/8400492. 

238	 “В России вырос уровень локализации производства комплектующих для БПЛА” (“The 
level of localization of UAV component production has increased in Russia”), 
Forbes.ru. 

239	 Olena Bilousova et al., Foreign Components in Russian Military Drones, (KSE Institute 
and Yermak-McFaul International Working Group on Russian Sanctions, 2023), 
p. 4, 17, https://kse.ua/wp-content/uploads/2023/08/230828%20Drones%20
for%20KSE%20site.pdf?_t=1693243181. 

240	 Nikita Oshuev and Mykola Berdnyk, “Ukraine war: German parts make their 
way into Russian drones,” Deutsche Welle, February 3, 2026, https://www.
dw.com/en/ukraine-war-german-parts-make-their-way-into-russian-drones/a-
76178605#:~:text=.  

241	 “Hackers Breach Russian Ministry Call, Reveal China Supplies ‘90%’ of Drone 
Electronics,” Kyiv Post, April 20, 2026, https://www.kyivpost.com/post/74379. 



Managing Russia’s Military-Industrial Degradation

88

242	 Anna Ustinova, “Китайцы подняли цены на оптоволокно для российских заказчиков 
в 2,5–4 раза” (“The Chinese raised prices for fiber optics for Russian customers 
by 2.5-4 times”), Vedomosti, 26 February 2026, https://www.vedomosti.ru/
technology/articles/2026/02/26/1179089-kitaitsi-podnyali-tseni-na-optovolokno-
dlya-rossiiskih-zakazchikov. 

243	 “Russia Forced to Rely on Chinese Optical Fiber Imports After Ukrainian Strikes 
Halt Domestic Plant,” The Moscow Times, February 26, 2026, https://www.
themoscowtimes.com/2026/02/26/russia-forced-to-rely-on-chinese-optical-fiber-
imports-after-ukrainian-strikes-halt-domestic-plant-a92054; Iryna Levytska, 
“Russia Faces Fibre Optic Shortage as Supplies Run out – Ukraine’s Foreign 
Intelligence Service,” Ukrainska Pravda, March 11, 2026, https://www.pravda.com.
ua/eng/news/2026/03/11/8024997/. 

244	 “Белоусов: до 80% огневых задач на СВО выполняется с использованием БПЛА” 
(”Belousov: Up to 80% of fire missions in the Air Defense Forces are carried out 
using UAVs”), TASS, September 24, 2025, https://tass.ru/armiya-i-opk/25150449. 

245	 “Мантуров анонсировал дальнейшее увеличение производства бронетехники и дронов” 
(“Manturov announced a further increase in the production of armored vehicles 
and drones”), February 5, 2024, Interfax, https://www.interfax.ru/russia/944554. 

246	 “ПРАВИТЕЛЬСТВО РОССИЙСКОЙ ФЕДЕРАЦИИ Р А С П О Р Я Ж Е Н И Е От 
21 Июня 2023 Г. № 1630-Р - С Т Р А Т Е Г И Я развития беспилотной авиации 
Российской Федерации на период до 2030 года и на перспективу до 2035 года” 
(“Decree of the Government of the Russian Federation of June 21, 2023 
No. 1630 - r “Strategy for the Development of Unmanned Aviation in the 
Russian Federation for the Period up to 2030 and for the Future up to 2035”), 
Government of the Russian Federation, http://static.government.ru/media/
files/3m4AHa9s3PrYTDr316ibUtyEVUpnRT2x.pdf; Access to the sky (translated 
from original), Tass, August 15, 2023, https://www.kommersant.ru/doc/6148392.

247	 “В РФ появятся войска беспилотных систем” (“Russia will have a force of unmanned 
aerial vehicles”), Interfax, December 16, 2024, https://www.interfax.ru/
russia/997919; Roger N. McDermott, “Russia’s New Unmanned Systems Forces 
and the Strategic Role of DKO Weapons,” The Saratoga Foundation, June 20, 
2025, https://www.saratoga-foundation.org/p/russias-new-unmanned-systems-
forces?hide_intro_popup=true.

248	 “Национальный проект «Беспилотные авиационные системы»” (“National project 
«Unmanned Aircraft Systems»”), Government of Russia, http://government.ru/
rugovclassifier/927/about/; “На нацпроект по беспилотникам в ближайшие шесть лет 
направят «четверть триллиона рублей»” (“«A quarter of a trillion rubles» will be 
allocated to the national project on drones in the next six years”), Interfax, 6 
June 2025, https://www.interfax.ru/russia/1030093. 

249	 “Кабмин направит регионам 4 млрд рублей на центры по развитию БАС (“The 
Cabinet of Ministers will allocate 4 billion rubles to the regions for ALS 
development centers”), Vedomosti, March 21, 2025, https://www.vedomosti.
ru/strana/central/news/2025/03/21/1099371-razvitie-tsentrov-bas; В России 
расширяется перечень научно-производственных центров беспилотных авиационных 
систем (“The list of research and production centers for unmanned aircraft 
systems is expanding in Russia,”), Zen.ru, February 15, 2025, https://dzen.ru/a/
Z6yfrUDozhkJng4i?ysclid=mm9f5bsb18424364913. 



Managing Russia’s Military-Industrial Degradation

89

250	 Maria Aryalina, “Минпромторг попытался выстроить регионы по уровню беспилотных 
технологий” (“The Ministry of Industry and Trade tried to line up the regions 
according to the level of unmanned technologies”), Vedomosti, June 18 2025, 
https://www.vedomosti.ru/technology/articles/2025/06/18/1118158-minpromtorg-
popitalsya-vistroit. 

251	 “Drone and UAV production: inclusion in the Ministry of Industry and Trade’s 
2026 register, production plans, and areas of application “(translated from 
original), Zen.ru, January 8, 2026, https://dzen.ru/a/aZzWFouKNzrA-TRY. 

252	 “Беспилотная бюрократия” (“Unmanned Bureaucracy”), Kommersant, August 15, 
2024, https://www.kommersant.ru/doc/6893055. 

253	 “ВС РФ подготовят более 70 тыс. специалистов для войск беспилотных систем” 
(“The Russian Armed Forces will train more than 70,000 specialists for 
the unmanned systems forces”), TASS, March 24, 2026, https://tass.ru/
armiya-i-opk/26867231; Головнокомандувач ЗС України / CinC AF of Ukraine, ” 
Минулий грудень став першим місяцем” (Last December was the first month...”), 
Facebook, 6 January 2026, https://www.facebook.com/CinCAFofUkraine/posts/
pfbid02oJ5XnM2PvfP3p56iR4HNSV9mYcZH53DCt2Lvhy16ewobJw4ywog 
Jb2oXeJLLEqeGl. 

254	 “New Russian School Textbook Teaches Students How to Operate Drones,” The 
Moscow Times, May 27, 2025, https://www.themoscowtimes.com/2025/05/27/
new-russian-school-textbook-teaches-students-how-to-operate-drones-a89235; 
“«100% штурмовать вы не будете». Студентов по всей России вербуют в «беспилотные 
войска»» (“«You won’t storm it 100%.» Students across Russia are being recruited 
into «unmanned troops» “), Verstka, March 4, 2026, https://verstka.media/
studentov-po-vsej-rossii-verbuyut-v-bespilotnye-vojska. 

255	 Alexey Stepanov, ”Почти 16 миллиардов рублей на дроны потратили российские школы, 
вузы и детсады” (“Russian schools, universities, and kindergartens spent nearly 16 
billion rubles on drones”), Novaya Gazeta, April 20, 2026, https://novayagazeta.
eu/articles/2026/04/20/pochti-16-milliardov-rublei-na-drony-potratili-rossiiskie-
shkoly-vuzy-i-detsady. 

256	 Benoit Faucon, Nicholas Bariyo, and Matthew Luxmoore, «The Russian Drone 
Plant That Could Shape the War in Ukraine,» The Wall Street Journal, May 2, 
2024,  https://www.wsj.com/world/the-russian-drone-plant-that-could-shape-
the-war-in-ukraine-7abd5616; Tatsiana Ashurkevich, Christo Grozev, Roman 
Dobrokhotov, ““We must not say it’s for the war”: Hundreds of thousands of 
Russian schoolkids are building drones that kill Ukrainians,” The Insider, July 
22, 2025, https://theins.ru/en/inv/283351; “A Russian Factory Is Using Underage 
Workers To Assemble Iranian ‘Suicide’ Drones Destined For Ukraine,» Radio 
Free Europe/Radio Liberty, August 12, 2023, https://www.rferl.org/a/russia-iran-
suicide-drones-assembled-underage-students-ukraine/32545386.html; Verstka, 
“«You won’t storm it 100%.» Students across Russia are being recruited into 
«unmanned troops.»”. 



Managing Russia’s Military-Industrial Degradation

90

257	 “Unmanned aerial vehicle assembler job in Moscow” (translated from original), 
JobFilter.ru, https://moskva.jobfilter.ru/работа/сборщик-беспилотных-летательных-
аппаратов; “Average monthly salary in Russia top RUB 80,000 for first time,” 
Sberbank, September 24, 2024, https://www.sberbank.ru/en/press_center/all/
article?newsID=b17138e8-4867-4737-8ea2-1a4590041299&blockID=1539&regionID
=77&lang=en&type=NEWS. 

258	 “A military drone manufacturing plant in the Moscow region will switch to 
three-shift operation,” Kommersant, June 30 2022, https://www.kommersant.
ru/doc/5436824; Maria Katamadze, Marina Schwikowski, “Exploited in Russia: 
African women forced to make drones,” Deutsche Welle, June 14, 2025, https://
www.dw.com/en/russia-africa-drones-ukraine-war-forced-labor-human-
rights/a-72881545. 

259	 “In Russia, the number of SMEs - manufacturers of UAVs has reached 
800” (translated from original), TASS, February 23, 2026, https://tass.ru/
ekonomika/26527743. 

260	 “Судоплатов” (”Sudoplatov”), https://t.me/sudoplatov_official/; David 
Hambling, “Russian Volunteer Group Claims To Make 1,000 FPV Kamikaze 
Drones A Day,” Forbes, December 5, 2023, https://www.forbes.com/sites/
davidhambling/2023/12/05/russian-volunteer-group-making-a-thousand-fpv-
kamikaze-drones-each-day/. 

261	 Hambling, “Russian Volunteer Group Claims To Make 1,000 FPV Kamikaze 
Drones A Day.” 

262	 See, for example: Reviews of the «Sudoplatov» drone project from practical 
users on the ground (Bakhmut) (“Отзывы о проекте ударных дронов «Судоплатов» 
от практических пользователей с земли (Бахмут”), 22 April 2024, The philologist 
in ambush (Филолог в засаде) Telegram channel, 22 April 2024, https://t.me/
philologist_zov/923; “March 2024” (“март 2024”), Romanov Telegram Channel, 
https://t.me/romanov_92/44586; Romanov Лайт ] (Romanov Light  ]) (@
romanov_92), “Отношение группы лиц, клепавших дроны «Судоплатов (ВТ-40)” “The 
attitude of the group of individuals who assembled the drones «Sudoplatov» (VT-
40)” Telegram, edited May 3, 2024, 5:01 a.m., https://t.me/romanov_92/44703; 
Romanov Лайт ] (Romanov Light]) (@romanov_92), “Февраль 2025” (”February 
2025”),Telegram, February 20, 2025, 12:42 a.m., https://t.me/romanov_92/46076. 

263	 Roman Romanovsky, “Народный ВПК. Кто стоит за «Упырем», «Владленом Татарским» 
и «Архангелом»”  (“The People’s Military-Industrial Complex: Who is Behind 
“Ghoul,” “Vladlen Tatarsky” and “Archangel”), Important Stories, August 25, 
2023, https://istories.media/stories/2023/08/25/narodnii-vpk-kto-stoit-za-
upirem-vladlenom-tatarskim-i-arkhangelom/?tztc=1; Проект «Архангел». Создание 
БПЛА. (Project “Archangel. Creator of UAVs.) (@projectArchangel),  “Ростов 
сказал!!! Ростов сделал!!!” (“Rostov Said!!! Rostov Did!!!”), Telegram, July 21, 2023, 
1:54 a.m., https://t.me/projectArchangel/1376; Valentyna Samar and Vladyslav 
Marchenko, Russian Drone Project «Archangel» in Occupied Crimea and 
Southern Ukraine,” Center of Journalistic Investigations, January 24, 2024, 
https://investigator.org.ua/en/investigations/263499/; “Kalashnikov to Launch 
Production of Drones by Grass-Roots Designers,” Kalashnikov Group, August 27, 
2025, https://en.kalashnikovgroup.ru/news/kalashnikov-to-launch-production-
of-drones-by-grass-roots-designers. 



Managing Russia’s Military-Industrial Degradation

91

264	 Повёрнутые на войне (Obsessed with war) (@voenacher), Telegram, https://t.me/
voenacher; “Uraldronzavod supplies first batch of Berdysh heavy combat drones 
to special op zone,” TASS, December 25, 2025, https://tass.com/defense/2064827; 
Повёрнутые на войне (“Obsessed with war”), https://t.me/voenacher “Осмотрел 
выставку достижений уральских производителей народного военно-промышленного 
комплекса” (“I inspected the exhibition of achievements of Ural manufacturers 
of the national military-industrial complex”), Telegram, November 8, 2025, 6:23 
a.m., https://t.me/voenacher/87198. 

265	 КатяВаля (KatyaValya) (@katya_valya_dnr),“А вот уже и доехала партия из 30 тушек 
мавиков 3про” (“And here’s the batch of 30 Mavic 3 Pro drones that have arrived”), 
Telegram, September 16, 2024, edited 8:10 a.m., https://t.me/katya_valya_
dnr/5378; КатяВаля (KatyaValya) (@katya_valya_dnr), “По пункту 2 работаем в 
полную силу”  (“We are working on point 2 with full effort”), Telegram, October 
8, 2023, 12:44 p.m., https://t.me/katya_valya_dnr/3704; ” “Два майора” (“Dva 
Mayora”), https://t.me/dva_majors; ”Voron FPV,” https://t.me/voron_fpv/4208; 
«Гортензия» FPV, https://gortenziyafpv.ru/; “FPV-дроны «Гортензия» - Россия” (“FPV 
drones «Gortensia» – Russia”), Zen.ru,  September 27, 2024, https://dzen.ru/a/
ZvcL-tjJzx8iv9XP. Supplied equipment includes Starlink terminals, DJI and Autel 
drones, quad bikes, C-UAS systems, generators, laptops, and more.

266	 “Russia increases production of Piranha FPV drones,” TASS, February 6, 2026, 
https://tass.com/defense/2082809; Alberto Nardelli, “Russian Drone Documents 
Draw Line From China to Ukraine’s Skies,” Bloomberg, July 8, 2025, https://www.
bloomberg.com/news/articles/2025-07-08/china-s-suppliers-key-for-russian-
drones-in-war-against-ukraine-documents-show?embedded-checkout=true. 

267	 Samuel Bendett (@sambendett), “THREAD on the bureaucratic and logistical 
issues encountered by Russian drone developers,” X, June 28, 2023, 12:03 p.m., 
https://x.com/sambendett/status/1674086224917667843. 

268	 Samuel Bendett (@sambendett), “THREAD on the bureaucratic and logistical 
issues encountered by Russian drone developers.”; Roman Romanovsky, 
“Народный ВПК. Кто стоит за «Упырем», «Владленом Татарским» и «Архангелом»” (“The 
People’s Military-Industrial Complex: Who is Behind “Ghoul,” “Vladlen Tatarsky” 
and “Archangel”).  

269	 Kateryna Stepanenko, “Russian Efforts to Centralize Drone Units May Degrade 
Russian Drone Operations,” Institute for the Study of War, December 13, 
2024, https://understandingwar.org/research/russia-ukraine/russian-efforts-to-
centralize-drone-units-may-degrade-russian-drone-operations-2/; Kollen Post, 
“Deadly, elite, and scaling — inside Russia’s Rubikon front-line drone system,” 
Kyiv Independent, December 3, 2025, https://kyivindependent.com/russians-
really-scale-how-moscow-built-a-drone-system-that-now-threatens-to-tilt-the-
balance-on-the-battlefield-in-ukraine/. 

270	 Kateryna Stepanenko, “Russian Efforts to Centralize Drone Units May Degrade 
Russian Drone Operations.” 

271	 “Four rotors and a prayer: How Russia built a billion-ruble drone industry using 
Chinese parts,” The Insider, May 16, 2025, https://theins.ru/en/inv/281354. 



Managing Russia’s Military-Industrial Degradation

92

272	 On top of Putin, this includes the Minister of Defense and deputy ministers; 
the heads and deputy heads of security and law enforcement services with 
military service, FSB, FSO, SVR, GUSP, and Rosgvardia; the Chief of the general 
staff; other members of the security council of Russia and its high-ranking staff; 
the commanders of the services and branches of the armed forces and military 
districts: the heads of the main directorates of the Ministry of Defense and 
security services, as well as key stakeholders in state-owned military industrial 
corporations.

273	 Andrei Yakovlev, “Андрей Белоусов: от технократа к политику, или Лидер новой 
российской элиты?” (“Andrei Belousov: from a technocrat to a politician, or the 
Leader of the new Russian elite?”), The Moscow Times, March 19, 2026, https://
ru.themoscowtimes.com/2026/03/19/andrei-belousov-ot-tehnokrata-k-politiku-
ili-lider-novoi-rossiiskoi-eliti-a190192. 

274	 Irina Parfentyeva and Artyom Koreniako, “Экс-глава судостроительной 
корпорации перейдет в «Ростех»” (Ex-head of shipbuilding corporation 
will move to Rostec”), RBK, October 5, 2023, https://www.rbc.ru/
business/05/10/2023/651ee9d89a794787619c0293.  

275	 Yulia Ovchinnikova, “В Кремле объяснили увольнение главы «Роскосмоса»” 
(The dismissal of the head of “Roscosmos” was explained in 
the Kremlin”), RBK, February 6, 2025, https://www.rbc.ru/
politics/06/02/2025/67a486fd9a794773c3cada1c.  

276	 “Встреча с главой госкорпорации “Ростех” Сергеем Чемезовым” (”Vladimir Putin 
met with the head of state-owned corporation “Rostec” Sergei Chemezov”), 
Kremlin.ru, June 17, 2025, http://kremlin.ru/events/president/news/77194; 
“Путин пообещал посетить Обуховский завод «Алмаз-Антея»” (Putin promised to visit 
Obukhovsky factory “Almaz-Antey””), TASS, February 6, 2025, https://tass.ru/
ekonomika/23072185;  “Обносов Борис Викторович” (”Obnosov Boris Viktorovich”), 
Union of Machine Engineers of Russia, https://soyuzmash.ru/people/obnosov-
boris-viktorovich/;  “Встреча с главой госкорпорации “Росатом” Алексеем Лихачевым” 
(”Vladimir Putin met with the head of state-owned corporation ”Rosatom” 
Alexei Likhachev”), Kremlin.ru, October 15, 2024, http://kremlin.ru/catalog/
persons/589/events/75322. 

277	 “Труд и занятость в России” (”Labor and employment in Russia”), Federal State 
Statistics Service, https://rosstat.gov.ru/folder/210/document/13210. 

278	 Pavel Luzin, “Russia’s Defense Industry and Its Influence on Policy: Stuck in a 
Redistributive Feedback Loop,” Russia Matters, November 3, 2021, https://www.
russiamatters.org/analysis/russias-defense-industry-and-its-influence-policy-
stuck-redistributive-feedback-loop. 

279	 Mathieu Boulègue, Russia’s struggle to modernize its military industry, Chatham 
House, 2025.

280	 “Meeting on Key Parameters of the State Armament Program for 2027–2036,” 
Kremlin News, Telegram, December 26, 2025, https://t.me/news_kremlin/7012

281	 MoD Russia (@mod_russia_en), “The main trend in modernizing the Armed 
Forces in the long term is widespread introduction of innovative technologies,” 
Telegram, December 17, 2025, 11:27 a.m., https://t.me/mod_russia_en/24801.





© 2026 by the Center for European Policy Analysis, Washington, DC. All rights reserved.
No part of this publication may be used or reproduced in any manner whatsoever without permission in writing from the Center 

for European Policy Analysis, except in the case of brief quotations embodied in news articles, critical articles, or reviews.
Center for European Policy Analysis HQ
1275 Pennsylvania Ave NW, Suite 400

Washington, DC 20004
info@cepa.org | www.cepa.org


