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ABSTRACT
This capstone project analyzes the strategic dependence of Ukrainian drone
manufacturers on Chinese components and the challenges of transitioning to a NATO-
compliant component base. Given that drones have become a critical element of the Russian-
Ukrainian war and modern warfare in general, Ukrainian manufacturers now face a trade-off
between short-term efficiency (Chinese components) and long-term integration into Western

markets (NATO-compliant components).

Using a mixed-methods approach, this research combines qualitative insights from
industry experts and suppliers with quantitative data from a Ukrainian manufacturer on costs,

lead times, and volume comparisons between Chinese and NATO-compliant supply chains.

This capstone project develops a navigation map of components for different drone
clusters, based on the Ukrainian drone ecosystem, describes the up-to-date drone component
market dynamics in Ukraine and globally, and provides practical strategic recommendations
for the Western (including Ukraine) governments and Ukrainian drone manufacturers, with a

clear roadmap and mitigation plans for several clusters.
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INTRODUCTION

Drones have become a key element of modern war in the twenty-first century. In the
Russian-Ukrainian war, drones have increased a so-called «kill zone» for several dozen

kilometers and made a difference in deep strike campaigns.

The Ukrainian drone industry has grown significantly and has reached a point where
Ukrainian drone manufacturers are shifting their infrastructure abroad to NATO countries,
conducting joint manufacturing, and even exporting, or aiming to export, their own production

to NATO.

Collaboration with the West creates new possibilities for Ukrainian drone manufacturers.

However, it brings plenty of challenges, considering dependence on China’s components.

China supplies components very quickly and cheaply, while NATO puts limitations on
drone components from this country. China is a strategic threat to the West; therefore, NATO

needs to win the arms race and regulate China’s components on the market.

Meanwhile, the transition to NATO’s components brings much longer lead time and
much more expensive procurement. And such a transition should be done during the Russo-

Ukrainian war, when Ukrainian manufacturers must provide drones as quickly as possible.

Ukraine lacks sufficient financial resources and infrastructure to produce all the
components on its own. As a result, Ukrainian drone manufacturers are now at a strategic
crossroads, needing to balance short-term efficiency (China’s components) with long-term

competitiveness (NATO’s components).

This capstone explores the risks arising from China’s drone components and difficulties
in transition to NATQO’s regulations. Through the qualitative data provided by two specialists

in the industry (an expert and a supplier) and the quantitative data provided by one of the



Ukrainian drone manufacturer companies (components procurement costs, lead time, and
volume from China and NATO), it suggests practical recommendations on how to diversify

the procurement and conduct a smooth transition to NATO’s components ecosystem.

The report is structured to first review the Ukrainian drone ecosystem and the global
component supply market, then analyze the risks of heavy reliance on procurement from China,
identify the main barriers to the transition to NATO components, and offer practical

recommendations.



CHAPTER 1. OVERVIEW OF THE UKRAINIAN AND GLOBAL DRONE
MARKETS

1.1. Role of drones in modern war

Drone systems play a key role in modern war due to their versatility and cost-

effectiveness.

Regarding functional variability, massive drone usage in the Russian-Ukrainian war has
led to a new concept called «transparent battlefield». Rieznyk et al. (2025) explain that this
concept arises when each side has a massive collection of data on what is happening across
different parts of war zones, enabled by various types of drones, not only reconnaissance but

also strike drones at various distances. [1]

Rieznyk et al. (2025), based on this concept, conclude that the physical distance between
soldiers on both sides is increasing, as it becomes more and more difficult to remain in position

due to improved target acquisition, identification, and strike decision-making. [1]

Bilousova et all (2024) also highlight that 80-85% of frontline targets in 2025 were
engaged by UAVs — in particular, during the Summer 2025 campaign, there were at least 215

000 UAV strikes. [2]

In January 2026, Serhiy Boiev, the Deputy Minister of Defense of Ukraine, claimed that
UAYV systems have created a strike zone of up to 20 kilometers and that the next goal for the

Ukrainian army is to expand it to 100 kilometers. [3]

To support this idea, Rieznyk et al. (2025) note that Polish researchers currently primarily
focus on integrating drones into network-centric operations as they prepare for a potential
conflict with Russia. As one of the expected results, for example, Poland believes that drones

will make its artillery fire more accurate. [1]



Regarding cost-effectiveness, Rieznyk et al. (2025) claim that drones have compensated
for Ukraine's lack of other types of weapons, especially in early 2022. In particular, kamikaze-
drones have become a very effective replacement for artillery systems and long-range anti-tank
defense systems. Besides, reconnaissance drones have become the main «eyes» for the
Ukrainian army, which was limited in its aviation capabilities. Last but not least, anti-aircraft
drones have become a fast solution in the interceptor segment, effectively destroying rival

drones and even missiles. [1]

Rieznyk et al. (2025) summarize the key advantages of small FPV drones and large

strategic strike drones:

e FPV drones are small and have low visibility; they are very cheap and easy to
control (so operators spend much less time in training compared to combat

aircraft pilots). [1]

e Strategic strike drones are cheaper and easier to produce than long-range missiles,
so it is possible to conduct a combined, massive attack campaign using such

drones against different targets. [1]

1.2. Development of the Ukrainian drone industry

Drones manufacturing in Ukraine has been increasing constantly since the Russian full-
scale invasion in 2022. By September 2024, Unmanned Aerial Vehicles were in first place
among R&D projects in Bravel, with a total of 707, while the second place — robotic and

remotely controlled systems — had a total of 409. [2]

As Bilousova et all (2024) describe, the Ukrainian drone manufacturers have gone

through several phases since 2022:

1. The Emergence Phase was passed in 2022. That year, most of the companies were just

startups with small teams of up to 10 people. [2]



2. Business Formation was experienced in 2023. At that time, recent startups expanded

into bigger businesses with established internal processes. [2]

3. Industry Maturation came in 2024, when companies received long-term government

contracts, merged with other entities, and increased their investments. [2]

4. Consolidation continued in 2025, when the gap between top manufacturers and small

companies became very obvious. [2]

The Swarmer company case, as shown by Bilousova et all (2024), is an illustrative
example of the dynamics of Ukrainian defense companies in drone manufacturing. Swarmer
develops Al technology for drones and has secured an initial 50,000 USD in funding amid
urgent investments in the Ukrainian defense sector. They must have provided long-term
planning and transparent reporting, which, a bit later, helped them attract more investors and
secure new funding of 2.7 million USD. Meanwhile, they have been building local partnerships
within the Ukrainian defense ecosystem to conduct product tests and verify it under various
frontline conditions. As a result, Swarmer has become one of the biggest companies on the

market. [2]

Now, the drone ecosystem in Ukraine consists of different products (Table 1). The KSE

Institute (2025) has recently summarized the product portfolio:
e FPV drones

The smallest and cheapest drones that carry explosives, controlled by a person in real

time, and directly hit targets (soldiers or small vehicles). [4]

e Multicopter bombers
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Reusable drones that carry and drop several bombs at once, usually on shelters and
buildings with quite high accuracy. They can also be used for remote mining and logistics.

Their operational range, as shown in Illustration 1, is up to 60 kilometers. [4]

¢ Interceptor drones

Work against rival reconnaissance and strike drones to protect the frontline and airspace,
including in rear zones. They use simple communication systems and optical targeting,

controlled by radar and an operator. [4]

e Reconnaissance drones

Used for real-time observation and artillery adjustment. They are controlled by the
operator, who receives the real-time video/data. Some of the reconnaissance drones also

operate without GPS, using Al navigation. [4]

e Middle Strike drones

Used for attacks deep behind tactical lines up to 200 kilometers to hit important targets
to break rival logistics and reduce combat coordination. They need stronger communication
than normal drones (for example, a satellite that also provides real-time control for the operator)

and use GPS navigation. [4]

e Deep Strike drones

Used for long-range attacks for 2 000 kilometers or more to hit rival strategic
infrastructure and damage its economy and weapon production. They use sensors for low-
altitude flights and resist electronic warfare from rivals. Usually, they are launched with a pre-

programmed route. [4]

e Unmanned Ground Vehicles
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Robotic vehicles that move on land, designed mainly for logistics, demining, and

evacuation. They can move in areas and perform tasks that are unsafe for manned vehicles. [4]
e Maritime drones

Systems that operate on the surface or subsurface to hit rival ships and ports, disrupt their
naval operations, and also protect sea routes. The operational range of those drones is close to
what Deep Strike drones have. To cover such distances, they are equipped with satellite
communication and navigation systems, usually (though not necessarily) controlled by the

operator. [4]

Due to safety measures, there is no official data on the number of concrete drone types
manufactured per year. However, in January 2026, Serhiy Boiev, the Deputy Minister of

Defense of Ukraine, said that Ukraine's 2026 plan is to produce 7 million drones overal. [2]

In November 2025, the globally recognized news agency Bloomberg named Ukraine a

«drone superpower» that produces 4 million drones a year across different types. [5]

Table 1. Ukrainian drone categories and their operational range

Drone Category Operational Range
Deep Strike Drones up to 2000 km
Maritime Drones up to 1600 km
Middle Strike Drones up to 200 km
Reconnaissance Drones up to 200 km
Multicopter Bombers up to 60 km
FPV Drones up to 40 km
Interceptor Drones up to 30 km
Ground Drones up to 20 km

Source: Data adapted from (Kyiv School of Economics Institute, 2025) [4]
1.3. Global supply chain of drones

The drone industry has a complex value chain with multiple other industries involved
(electronics, materials, and so on). The whole process is so complicated that it is almost

impossible now to localize the entire production.
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Robobank (2026), in its recent study, has used an input-output model to analyze the
economic effect of investments in drones. Robobank has divided drones into components
produced across different industries and classified investments as the demand level. An input-

output model has shown how this level affects the drone and related industries. [6]

Therefore, Robobank (2026) has stated that the European Union, despite its declaration
to allocate 60% of its defense budget among its members by 2035 (compared to 28% today),
will reach a maximum of 51%, while the remaining budget will go to the US, Israel, Turkey,

China, etc. [6]

Yilin Ma et al. (2026) have also recently conducted detailed research in which they built
a «trade directed and weighed network», where direction indicates who sells to whom, and
volume indicates how much is sold. Using the international UN Comtrade database for 2022-

2024, they have analysed global trade in different drone types and calculated key indicators:
— the number of partners each country has;
— the average volume degree of trade between countries;
— the average path length (meaning how many countries are involved in one delivery);

— and the identified modularity (when some countries trade significantly more with each

other). [7]

The results of Yilin Ma et al.'s (2026) research have shown bipolarization in the global
drone supply chain. China completely dominates the light and medium drone civil and military
markets, and in 2024, reached an export volume of 2 675 tons. The USA, on the other hand,

provides clear export superiority in large industrial and high-end military drones. [7]

Moreover, the market for deep-strike drones is highly modular, meaning that groups of

countries (NATO and its allies vs. China and its allies) supply those drones primarily to each
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other. As Yilin Ma et al. (2026) claim, this market segment is all about strategic alignments

and is divided into «clubsy of trusted and non-trusted members. [7]

Meanwhile, the light and medium drone market is global, non-modular, and highly
dependent on China’s supply. Yilin Ma et al. (2026) explain that the reasons for China’s strong
superiority in this segment are related to its dominant manufacturing capabilities of the main

components. [7]

CHAPTER 2. STRATEGIC RISKS OF DEPENDENCE ON CHINA’S
COMPONENTS

2.1 China’s component base for drones

In 2025, the Center for Strategic and International Studies (CSIS) conducted a deep
analysis of drone components and identified the main categories. It concluded that, in particular

for small drones, China produces most of the critical raw materials and components.

CSIS (2025) claims that China dominates in key structural materials, such as carbon
fiber, aluminum-lithium, and titanium. Carbon fiber, for example, is made from a
polyacrylonitrile precursor — it is a very difficult process that cannot be scaled up easily, and

only a few companies in the world perform it. [8]

The next category CSIS (2025) describes is related to drone propulsion. All small UAVs
have small motors in which neodymium-iron-boron magnets are the key component. About
90% of those magnets are produced in China. What is most curious is that even when rare-
earth oxides are mined outside China, magnetization and finishing are still done in this country,

making it almost impossible to exclude China from the process. [8]

The same topic of neodymium magnet manufacturing was discussed at the recent Easter
Circles Forum in Paris, France, in 2025. This forum concluded that China has «crushed NATO

competitors with cost, scale, and speed» through the production of magnets. [9]
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Another category in CSIS’s (2025) analysis is batteries, which determine how much time
a drone can operate. Batteries consist of various raw materials, such as aluminum, graphite,
lithium, and nickel, etc. The main issue here is not mining but processing, and China processes

about 67% of the world’s lithium and more than 70% of graphite anode material. [8]

The Royal United Services Institute (RUSI), in its recent research, focuses on FPV drone
manufacturing and concludes that the FPV drone supply chain is extremely vulnerable because

it depends entirely on China. [10]

Those conclusions fully align with Yilin Ma et al.’s (2026), Robobank’s (2026), and

CSIS’s (2025) studies mentioned above. [7] [6] [8]

RUSI (2025) divides FPV drones’ components into 6 categories and explains China’s

dominance in each of them:

1) Batteries. As explained above, China processes the most graphite globally. RUSI (2025)

also adds that the country is the leader in anode and cathode production. [10]

2) Video and radio receivers. Although production is global, China offers a cost advantage

in crystal oscillators (which provide precise timing signals). [10]
3) Motors. Neodymium magnet manufacturing in China was already explained above. [10]

4) Flight controllers. RUSI (2025) claims that it is very challenging to build FPV drones
without Chinese flight controllers: Ukraine, in particular, has tried to manufacture those

controllers locally but has struggled to replace Chinese semiconductors and processors. [10]

5) Daytime or thermal cameras. China dominates germanium production for infrared

sensors and offers a cost advantage in manufacturing daytime cameras. [10]

6) Airframe. China supplies most of the Computer Numerical Control machines used to

cut carbon fiber into drone frames globally. [10]
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However, for large, high-tech drones that perform specialized, highly demanding tasks,
such as medium- and deep-strike drones, China loses its dominance. Khudov et all (2025), in
their analysis of deep-striker drones’ datasheets and usability features, explain that among the
«classical» drone components, navigation systems, digital control architecture, and software

have also become very important. [1]

2.2. The scale of Ukraine’s dependence on China

In 2024, Bilousova et all (2024) stated that Ukrainian companies, particularly small FPV
drone manufacturers, are highly dependent on components from China. From January to May
2024, the total import of drone components was 41 million USD, where 89% (36 million USD)

went to China. [2]

As Denys Shmygal, the Prime Minister of Ukraine at the time, commented in 2023, that

year Ukraine purchased 60% of the total annual number of Chinese drones called Mavic. [12]

Horbal and Karachkov (2024) identified Chinese drone components manufacturers that
dominate the Ukrainian market. For example, EMAX, T-MOTOR, and iFlight are the main
Chinese manufacturers of small-drones motors, whose products Ukrainian companies use.
Flight controllers are usually purchased from manufacturers such as Spedebee, RushBlade, and
Flywoo. Besides, RC equipment is mainly bought from a Chinese company called

Radiomaster. [13]

China’s dominance in the small and medium-sized drones market can be explained not
only by its near-exclusivity in manufacturing and processing key components and materials,
but also by the cost advantages it offers and the absence of limitations on order volumes. It is
a closed circle, as low prices and high volumes result from the production and processing of

critical materials.
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2.3 Vulnerabilities from Chinese components

But if China quickly provides drone components at low prices, why not simply continue

using this supply channel? Because it creates many vulnerabilities and risks.

To begin with, China’s strategic ally is Russia, the country that has invaded Ukraine.
Detailed research of The International Institute for Strategic Studies (2025), in which
researchers physically examined remnants of missiles and drones recovered in Ukraine and
identified the country of origin by markings and serial numbers, shows that Russia is the key
supplier of mass drone components (mainly communication modules, auxiliary electronics,

and flight controllers). [14]

As aresult, Mirko Niederkofler, a senior executive at the German defense company TDW
GmbH, states in one of his articles that such dependence on China’s components puts all of

Ukraine's resilience, sustainability, and supply chain at significant risk. [15]

Trent Emeneker, team leader at the Pentagon’s Defense Innovation Unit, supports this

idea, assuming that China can shut down the global drone industry for a year whenever it wants.

[16]

Since September 1, 2024, China has put restrictions on drones and their components
manufactured in China to Russia and Ukraine. Under restrictions are flight controllers, carbon
frames, motors, radio modules, and navigation cameras. It is not an equal restriction, as China
continues to supply Russia with so-called «dual-use» technologies, such as drone engines and
semiconductors, and, in general, the monitoring of those restrictions is not as strict for Russia

as for Ukraine. Moreover, China has also established a Russian drone factory in Xinjiang. [17]

Therefore, Ukraine has lost 10 000 FPV drones per month. Besides, component pricing

has become highly unstable and difficult to predict. [17]
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In March 2025, Suspilne Media conducted several interviews with Ukrainian military
personnel and representatives of read-based component manufacturers. The results were
unsatisfying, as lead times for Chinese components have become highly variable (ranging from

2 to 16 weeks), and their availability is limited. [18]

2.4. China’s components and export to the West

Another risk associated with China’s components is the limitation on exports to the
Western market. The USA has a detailed Blue list — a verified list of compliant UAS systems

and components — developed by Defense Innovation Unit. [19]

Flight controllers, thermal cameras, gimbals, radios, and data transmission devices of
Chinese origin are banned by the Blue list. Furthermore, RUSI (2025) notes that Lithuania
completely banned Chinese drones in 2024, while Poland and Canada are moving in this

direction. [10]

The European Union, in its 2025 Council document on strategic dependencies, stated that
it is essential for its defense capabilities to diversify supply chains across sectors, particularly
in the drone industry. They did not mention China on any page of their document, but it was
no coincidence that, among the application examples, they cited key drone components and

highlighted the risk of dependence on so-called «third-country» suppliers. [20]

To summarize, it is clear that Western countries, in their defense strategy, aim to cut off
Chinese mass-produced drones and Chinese components from the market. Considering that
Ukraine is in the process of gradually opening NATO export capabilities to Ukrainian

manufacturers, this is highly important for their future.
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CHAPTER 3. CHALLENGES IN TRANSITION TO NATO-COMPLIANT
COMPONENTS

3.1 NATO’s and China’s opposite approach

China's success in the small- and medium-sized drone market is no coincidence.
According to the Atlantic Council Global Energy Center (2025), this is the result of a
government's long-term strategy, which has provided subsidized high-volume production and
controlled critical raw materials and the industrial base through a vast network of state-owned
enterprises. Besides, the government has focused on processing, not just mining raw materials
— as explained in the previous chapter, this has given China an enormous advantage. Finally,
the country has built a full industrial ecosystem, where the entire chain (from mining through

processing to drone or component production) is conducted within China. [21]

Allan Evans, CEO of the drone company Unusual Machines, claims that China’s

advantage is not about technical superiority but about production scale. [10]

NATO, on the other hand, has the opposite approach in its small drone manufacturing.
Mirko Niederkofler, a senior executive at German defense company TDW GmbH, claims that
NATO focuses on expensive high-tech systems and underestimates the adaptability and
efficiency of small and medium drones, which have proven themselves in the Russian-

Ukrainian war. [15]

Niederkofler goes on to criticize NATO for focusing solely on developing the best drone
technology, without considering supply chain reliability. Therefore, even though NATO has a
clear technological advantage and produces high-tech drone systems, the organization does not
meet the current war conditions, in which a fast supply chain and the production of components

for mass drones are key. [15]
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The KSE Institute (2025) emphasizes that small drone components are out of the U.S.
industrial policy focus. Their manufacturers are fragmented across the country, with no

coordinated management, resulting in only 100 000 small UAS produced per year. [4]

3.2. Costs, lead time, and volume limitations in the NATO supply chain

Those obstacles in NATO’s small- and medium-drone production pose several key

challenges for Ukrainian manufacturers in their transition to NATO-compliant components.

The first challenge is pricing. For example, in 2025, NDAA-compliant controllers cost
over 90 USD, and a speed controller for pairing the device costs an additional 90 USD, while
the entire stack from the Chinese company Speedybee cost only 70 USD. Another example:

thermal cameras without Chinese components immediately multiply the price. [10]

The second challenge is lead time. For example, it usually takes Western companies
months to implement even the smallest hardware changes (e.g., a new antenna to support

multiple frequency bands). [10]

The third challenge is volume. NATO manufacturers have failed to replace China as a
supplier of many components. Some companies, such as Northvolt (a Swedish lithium battery
producer), have even gone bankrupt, while other plans, such as the development of rare-earth

elements in the Norwegian town of Ulefos, are still being tested. [20]

Moreover, there are plenty of «grey zones» in NATO-compliant components. For
example, STMicroelectronics, one of Europe's leading manufacturers of flight controllers, has
recently expanded its chip production in China to keep costs competitive. US-headquartered
Roger Corporation, which produces high-performance laminate (used on the FPV circuit

boards), also has a lot of its manufacturing capacity in China. [10]

So, how to avoid getting lost in those NATO regulations?
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CHAPTER 4. METHODOLOGY OF ANALYSIS

4.1. Research design

This research applies a mixed-method approach, combining qualitative and quantitative

data.

Qualitative data is collected through a semi-structured interview with a supplier and an
open-ended questionnaire with an expert to analyze the experience and knowledge of key
actors in the supply chain. Important to mention that the expert has also provided practical
strategy recommendations for Ukrainian manufacturers about FPV, bombers, and ISR drones,

as these are the areas he knows best.

Quantitative data are drawn from a Ukrainian drone manufacturer’s comparison of the

costs, lead times, and volumes of Chinese and NATO-compliant components.

Due to safety measures, the names of the Ukrainian drone manufacturer and the supplier

are hidden; they have provided information anonymously.

To avoid overgeneralization, this analysis groups drone types by component structure
(types, costs, and complexity). Also, to keep the research specific, the interview and
questionnaire guides have 3 core analytical dimensions: risks associated with Chinese
components, challenges in transitioning to NATO-compliant components, and potential

mitigation strategies for Ukrainian companies.

4.2. Limitations of the study

This research has several limitations:

e limited sample size of interviewees;

e because of time restrictions, there was no possibility to discuss with the expert

respondent about intercepting drones;
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e restricted availability of sensitive operational data from manufacturers.

Nevertheless, by combining qualitative insights with quantitative data, this research
provides a comprehensive analysis of the problem and practical recommendations for

Ukrainian manufacturers.

CHAPTER 5. EMPIRICAL FINDINGS - DEVELOPING A NAVIGATION MAP
OF THE COMPONENTS STRUCTURE

The problem with studies on the drone components industry, including those presented

in this paper above, is the vague classification of drone systems and their component bases.

This research provides a real navigation map for Ukrainian drone manufacturers and

component suppliers, and can help them identify:
e all subsystems and components of drones;
¢ the main manufacturers in China and NATO of concrete components;
e areas where Ukrainian manufacturers also produce components.
5.1. Drone systems classification

It is important to begin with drone classification, as there are different approaches.
According to Sergiy Tsiupko, the director of UMO Ukraine and an expert respondent in this
study, the main classification should be based on the domain of application (Table 2).

[Appendix B]

Table 2. Drone classification by domain of application

Domain System Type Category / Type
FPV drones
Multicopter bombers
Air UAV (Unmanned Aerial Vehicle) Interceptor drones
Reconnaissance drones
Strike drones (middle, deep)
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Cargo drones (delivery, relay
platforms)

Cargo drones

Kamikaze drones

(UUV)

Ground uGv (Ur\llr:ﬁg;gl Ground Mine clearance drones
Self-propelled turrets
Evacuation drones
Surface Unmanned Surface Vehicles Reconnalzs(e)llrllflteearl_rlsiglonltorlng
t -
(Water) (USV) Counter-mine
Unmanned Underwater Vehicles Reconnaissance and m onitoring
Underwater Counter-ship

Counter-mine

Source: Data adapted from the expert respondent [Appendix B]

However, in order to keep this study specific about components of the Ukrainian drone

ecosystem, the drones are clustered according to the logic of component usage:

e ISR (Intelligence, Surveillance, Reconnaissance) drones.

e Deep/Middle strike drones.

e Maritime drones.

e FPV drones + Bombers.

e Unmanned Ground Vehicles (UGV). [Appendix B]

5.2. Component architecture across different clusters

As mentioned above, this research not only provides a clear identification of subsystems

and components for different drone clusters, but also identifies the main component

manufacturers from China, NATO, and Ukraine. Tables 3- 7 structure all this information.

[Appendix B]



23

Table 3. ISR drones components and their main manufacturers (China vs NATO-

compliant)
ISR drones
Subsystem Components China Manufacturers NATO-compliant Manufacturers
. Frame / Airframe MAD Components Plettenberg (Germapy), KDE (USA),
Airframe Ukraine
High-power ESC T-Motor, Hobbywing APD (USA)
. . Cube (Australia), Auterion (USA/CH),
Autopilot Autopilot System CUAV, Holybro Kray (Ukraine)
o GNSS Receiver CUAV u-blox (CH), Septentrio (BE), NovAtel
Navigation (CA)
IMU — Analog Devices (USA), Bosch (EU)
o . Doodle Labs (USA), Silvus (USA),
Communication MIMO Links SIYI Microhard (CA), Mobilicom (IL)
EO Camera — Sony (Japan)
Optics Thermal InfiRay, Hikmicro FLIR (USA), Lynred (France)
p Gimbal Tarot Gremsy (VN), NextVision (IL), Octopus
(PL), Ukraine
Power Li-lon Batteries EVE Molicel (TW), Samsung/LG (KR)
owe BMS JK, Daly Batrium (AU), Ukraine
Launch Parachute - Galaxy (CZ), Skycat (FI), Ukraine
. Companion .
Computing Computer Khadas, Radxa NVIDIA (USA), Raspberry Pi (UK)

Source: Data adapted from the expert respondent [Appendix B]

Table 4. Deep/Middle Strike drones components and their main manufacturers (China

vs NATO-compliant)

Deep/Middle Strike drones

China .
Subsystem Components Manufacturers NATO-compliant Manufacturers
Airframe Composite B Hexcel (USA), Toray (JP), Gurit (CH),
Structure Ukraine
. 3W (DE), Limbach (DE), UAV Engines
Propulsion ICE Engine DLE, NGH (UK)
BLDC Motors T-Motor KDE (USA), Plettenberg (DE)
Autopilot - UAVOS (CH), Veronte (ES), Cube (AU)
GNSS Anti- B Septentrio (BE), NovAtel (CA), Kometa
Navigation jamming (UA)
MU (tactical) B KVH (USA), Honez}ll\lwoe)ll (USA), Sensonor
Telemet 3 Silvus (USA), Microhard (CA), Doodle
Communication Y Labs (USA)
Satellite — Starlink (USA)
Payload Warhead — Ukraine

Source: Data adapted from the expert respondent [Appendix B]
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Table 5. Maritime drones components and their main manufacturers (China vs NATO-

compliant)
Maritime drones
Subsystem Components China NATO-compliant Manufacturers
ubsy P Manufacturers P tactu
Hull Fiberglass Hull 3 Owens Corning (USA)., Hexion (USA/EU),
Ukraine
Outboard Engine — Yamaha (JP), Mercury (USA), Honda (JP)
Propulsion . HamiltonJet (NZ), Rolls-Royce (UK),
Waterjet B Castoldi (IT)
Fuel Tanks & Filters — Moeller (USA), Racor (USA), Separ (DE)
Navieation GNSS / Radar / 3 Furuno (JP), Garmin (USA), Raymarine
£ AIS (UK)
Communication Satellite — Starlink (USA), Iridium (USA)
Sensors EO/IR — FLIR (USA)
Power Batteries — Optima (USA), Varta (EU)
Payload Warhead — Ukraine

Source: Data adapted from the expert respondent [Appendix B]

Table 6. FPV drones and Bombers components and their main manufacturers (China vs

NATO-compliant)

FPYV drones and Bombers

Subsystem Components China Manufacturers NATO-compliant Manufacturers
Flight Controller SpeedyBee, Mamba, Matek, mRo (USA), CUAV EU (EU), Kray
. (FO) iFlight, Holybro (Ukraine)
Flight T-Motor, Hobbywing
Stack ESC Flycolor, Mamba Scorpion (Germany), KDE (USA)
PDB Mostly Chinese -
T-Motor, EMAX, Scorpion (Germany), KDE (USA),
Propulsion BLDC Motors BrotherHobby, SunnySky Plettenberg (Germany)
Propellers Gemfan, HQProp, Dalprop Limited
. . Happymodel, BetaFPV, TBS (Czech), FrSky (Taiwan), UA
Radio RC Receiver RadioMaster ELRS
FPV Camera RunCam, Foxeer, Caddx —
Video VTX Rush, Foxeer, DJI, Walksnail IRC Tramp (Australia)
Thermal Camera InfiRay, Hikmicro, Topdon FLIR (USA)

Power

LiPo Batteries

CNHL, GNB, Tattu

Molicel (Taiwan), Samsung/LG

Li-Ion (21700) EVE (Korea)

FPV Frame iFlight, Foxeer Ukraine

Mechanics Bomber Frame Tarot Ukraine
Drop System KST, Emax Volz (Germany)

Payload Warhead — Ukraine

Source: Data adapted from the expert respondent [Appendix B]
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Table 7. Unmanned Ground Vehicles (UGV) components and their main manufacturers

(China vs NATO-compliant)

Unmanned Ground Vehicles (UGV)

Subsystem Components Mang?al :tz:lrers NATO-compliant Manufacturers
Chassis Frame - Ukraine
Motors QS Motor, LEILI Maxon (CH), Heinzmann (DE)
Propulsion Gearboxes Chinese analogs Nidec (JP), SEW (DE)
Suspension — Ukraine / EU
Tracks China Camoplast (CA), Bridgestone (JP)
Controllers Motor Controllers Kelly Roboteq (CA), Curtis (USA), Seveon
(USA)
LiFePO4 CATL, BYD, EVE A123 (USA)
Power Batteries
BMS Daly, JK Orion (USA)
Communication Radio SIYI Doodle Labs, Silvus, Microhard
Computing Computer Khadas NVIDIA (USA), Intel (USA)
Sensors LiDAR Hesai, Livox Ouster, Velodyne (USA)

Source: Data adapted from the expert respondent [Appendix B]

CHAPTER 6. EMPIRICAL FINDINGS — CURRENT DYNAMICS OF THE
UKRAINIAN COMPONENT DRONE MARKET

This research provides up-to-date information on the Ukrainian component market,

mapping the presence of Chinese versus NATO-compliant suppliers across different drone

clusters, with precise identification of subsystems and components (rather than the generalized

view offered by existing studies in the country). Besides, this research explains the key reasons

for those tendencies.

6.1. Presence of China vs NATO across different clusters

Chinese components fully dominate Ukrainian FPV drones and bombers. The reason for

this is the financials. As the expert notes, almost all component positions have NATO

alternatives, but their costs are much higher than China's. [Appendix B]
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For example, motors produced in Germany (Scorpion and Plettenberg), the USA (KDE),
and even Ukraine (Eney, G-Motor) are 5-8 times more expensive. Thermal cameras FLIR (the

USA) are 10-20 times more expensive than consumer-grade Chinese options. [Appendix B]

The higher prices are the result of limited capacity in the Western world (for example,
LiPo battery production is minimal) and a long supply chain slowed by bureaucracy. [ Appendix

B]
Table 9 shows the key price differences across components between China and NATO.

Table 9. Price difference across FPV-drones and Bombers components Chinese and

NATO-compliant manufacturers

Component NATO-compliant Options

Price Difference compared to

China
Scorpion (Germany), KDE (USA), Plettenberg 3 .
Motors (Germany), Eney (Ukraine), G-Motor (Ukraine) S-8xmore expensive
ESC Scorpion Tribunus, APD (USA), KDE 4-6x more expensive
Receivers / . . .
Radio TBS (Czech Republic), FrSky (Taiwan) 2-3x more expensive
Therl.nal FLIR Boson (USA) 10-20x more expensive
Imaging
Drop Servos Volz, KST EU (Germany) 4-6x more expensive

Source: Data adapted from the expert respondent [Appendix B]

According to the data from a Ukrainian manufacturer of FPV and multicopter bombers,
NATO cannot compete with China on cost, lead time, and volume in the mass segment (Table

10). The main takeaways from this data are the following:

e Cost disadvantage, as NATO components are usually 2-5 times more expensive. In some
cases, such as frames, the difference can be up to 7 times higher, even though frames are

produced locally in Ukraine.
e Lead time gap: China delivers in up to 3 weeks, but NATO requires up to 7 weeks.

e China’s volume dominance (around 5 times more for different components per month).
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e The main conclusion is crucial — Western suppliers are not ready for a wartime-scale

demand. [Appendix C]

Table 10. Comparison of costs, lead times, and volumes of Chinese and NATO-

compliant components by a Ukrainian manufacturer

Chi China | NATO
Drone tvoe | Comvonent co‘s‘;a NATO | lead lead China max NATO max
yp P ) cost ($) time time volume/month | volume/month
(weeks) | (weeks)
FPV Stack 48 110 1-2 3 >10,000 2,000-3,000
(FC+ESC) ’ ’ ’
FPV Motor 24 14 1-2 4 >10,000 2.000-3.000
FPV Carbon 10 50 1-2 4 >10,000 1,000-2,000
frame
FPV Propellers 1.1 8 1-2 4 >100,000 20,000
Multicopter | Carbon 150 | 600 2-3 57 5,000 500—1,000
bombers frame
Multicopter | Motor + |5y | 55 23 5.7 5,000 500—1,000
bombers Prop
Multicopter . 150-
bt | Autopilots | o 400 2-3 34 >10,000 3,000-4,000
Multicopter | o 23 70 2 4 >5,000 2,000
bombers
. 70— | 300-
All types Joystick 150 500 2 4-5 3,000 1,000

Source: Data adapted from the Ukrainian manufacturer company [Appendix C]

Among Unmanned Ground Vehicles (UGV), China also dominates, but the situation is

different. Most components can be replaced by NATO manufacturers (at a higher cost, but not

as high as in FPV drones and bombers), while the chassis frame and propulsion suspension are

produced locally in Ukraine. [Appendix B]

The key strategic vulnerability is the Prismatic LiFePOa cells, which account for 40-60%

of the total unit cost, and China has a monopoly in their production, with no alternatives in the

West. [Appendix B]

Among ISR drones, China is losing its dominance and may soon be replaced by non-

China components.
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Firstly, ISR drones are already expensive (15 000-40 000 USD), so the transition to
NATO-compliant components will not dramatically increase costs. It is not the FPV drones
and bombers case, when switching to non-China components transforms cheap mass products

into a completely opposite cost policy. [Appendix B]

Secondly, most of the key components already have alternatives, such as autopilots,

communication links, and GNSS. [Appendix B]

Therefore, the West must take its final steps in thermal imaging cameras, gimbals, and
large drone motors to increase volumes, simplify supply chain restrictions for those
components, and conduct full compliance positioning. There are already plenty of companies
that can produce those components (such as FLIR and Lynred thermal cameras, and Gramsy

and NextVision gimbals). [Appendix B]

Meanwhile, in deep/middle strike and maritime drones, NATO dominates due to its
superior technological capabilities in high-tech systems. For example, the overall Chinese
share of deep/middle-strike drones is 25-35%, concentrated in non-critical, easily replaceable

components. [Appendix B]

6.2. Ukrainian manufacturing capabilities

It is worth emphasizing the development of Ukrainian component manufacturers, given

the findings from the empirical research mentioned above.

The supplier’s comments on the Ukrainian component manufacturers’ development align
completely with the expert’s responses and Tables 3-7. Ukraine makes the fastest progress

among;:

e Specialized electronics (PCBs): flight stacks, flight controllers, and electronic

speed controllers (ESCs) [Appendix A]
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e Propulsion systems: motors and propellers. [Appendix A]

Moreover, as the supplier claims, Ukraine is currently in the early stages of production

of carbon components. [Appendix A]

Taking into consideration Chapter 2, which explained that China dominates carbon
production, giving it a significant advantage in the mass production of small drones, Ukraine

is moving in the right direction in its manufacturing development.

6.3. China’s recent export restrictions and their effect on the market

At the end of 2025, China implemented a strict export control system for drone
components, including a complete ban on some components or a difficult licensing process.

The supplier respondent claims that there are several main reasons for this decision, including:

— China wants to distance itself on the official level from the Russian-Ukrainian war to

avoid any accusations of providing military support to any of the parties. [Appendix A]

— In response to the U.S. sanctions against Chinese technology companies, China

implements new restrictions. [Appendix A]

— China intends to centralize control over strategically important and large industries,
$0 no exporting companies are forced to obtain special licenses from the Chinese Ministry of

Commerce to conduct their business. [Appendix A]

Such a policy from China can create confusion for the global market. As the expert
highlights, if China blocks the supply of thermal cameras or gimbals, it will interrupt the entire
manufacturing process for an ISR drone, with a total cost of 15 000—40 000 USD per unit. The
ISR drone example is made here intentionally, given that this drone cluster is not far from
transitioning to a fully NATO-compliant component base, yet China still has enough leverage

to create problems for the West's manufacturing process. [Appendix B]
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Therefore, 2026 is a year when the trend toward China-free components is most obvious

and, as the supplier respondent notes, a key factor in industry development. [Appendix A]

Western countries have significantly increased their investments in local manufacturing.
Several alternative manufacturing hubs have emerged, driving the industry toward reduced

dependence on China. The supplier names the following countries as the main alternative hubs:
- Taiwan — aerospace cluster;
- United States — secure drones for government use;

- European Union — high-tech VTOL and avionics (for example, Quantum

Systems from Germany);

- Baltic countries. [Appendix A]

6.4. Ukrainian component market forecasting

In Ukraine, the trend toward China-free components is the least noticeable in mass-
market drones, such as FPV drones and multicopter bombers. As both the expert and the
supplier claim, Ukrainian companies must provide fast solutions for their military forces.
Therefore, in the mass market, the key is not a «China-free» label but a mix of price, lead time,

and volume. [Appendix A] [Appendix B]

The expert predicts that the full transition to non-China components in the FPV segment
is possible no earlier than 2028-29, and only if the West develops its component base (ACC
batteries, Dunker/Plettenberg motors) and Ukraine continues to grow its manufacturers of

flight controllers and radio systems. [Appendix B]

Regarding ISR, the expert believes that within 12-18 months, it is possible to reach mass-
production levels once NATO-compliant thermal cameras and gimbals are integrated regularly.

What is interesting is that, in the short term, it will bring about a 20-40% reduction in volume,
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but very soon (again, in 12-18 months) the volume will return to current levels (only without
China). Besides, for manufacturers, it is crucial to account for a longer lead time (an additional

1-2 months) due to the export licensing process. [Appendix B]

In the UGV case, as the expert claims, everything depends on the development of the
European battery industry, particularly LFP cells. In any case, the required volume of LFP cells

will not be available until at least 2027-28. [Appendix B]

With maritime and deep/middle-strike drones, the situation is much easier because the

critical components are already non-Chinese. [Appendix B]

Regarding general trends, the supplier respondent believes that, within the next few
years, the West's strategic dependence on China will decrease significantly. Moreover, for
electronics and software, dependence will drop from around 80% to 20-30% in 2-3 years. For
optics, engines, batteries, and raw materials, reducing dependence will be slower due to the

need for large-scale capital investments. [Appendix A]

CHAPTER 7. EMPIRICAL FINDINGS - STRATEGIC RECOMMENDATIONS
FOR THE WESTERN AND UKRAINIAN GOVERNMENTS

This paper delivers practical, actionable recommendations for policymakers. Its findings
are relevant to military and political leaders in Western countries (including Ukraine), offering
guidance on reducing strategic dependence on China and strengthening non-China supply

chains.

Recommendation Nel. Build industrial-scale alternatives to Chinese mining and

processing factories.

For FPV drones and bombers, the West tends to think in terms of ready-made products
rather than working with components and raw materials. Western countries should change their

approach, taking into account data from this research provided by one of the Ukrainian
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manufacturers (Table 10) — this data shows that NATO is not prepared for the current wartime-
scale demands in the mass-market area. The reason is the limitations in volume — the West
cannot supply enough FPV and bomber drones at a reasonable price because it does not control
component manufacturing, while China completely dominates and therefore can supply the

mass market very quickly and cheaply.

It is highly important to start competing with China in raw materials segments, such as
magnets, lithium processing, and carbon fiber, from which many components (especially for

FPV and bombers) are being made.

Moreover, it is essential to build refineries in Western countries because China currently

controls the processing, even when the materials are not mined domestically.

Otherwise, the Western market will still be full of «hidden» Chinese-origin products —
for example, as the supplier respondent claims, any cluster that includes an engine, a printed
circuit board, or batteries cannot be 100% China-free due to Chinese processing. [Appendix

Al

Recommendation Ne2. Identify the main components to focus on.

Based on Tables 3-10 and the information provided by the supplier, for FPV drones and
bombers, the West must emphasize manufacturing power batteries, propulsion motors, and
propellers. Meanwhile, Ukraine, in particular, should continue expanding its production of
flight stacks, flight controllers, electronic speed controllers, and radio systems — the areas

where the country is currently showing the most manufacturing progress.

For UGVs, the focus must be on LiFePO4 (LFP) batteries, as they are considered the final

(and the largest) step to avoid dependence on China in this cluster.

For ISR, it is essential to accelerate the production of thermal cameras, gimbals, and large

motors.
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Table 11. Key components for production scaling in the West and Ukraine

Drone Cluster Key Components to Scale (West & Ukraine)
Power batteries (LiPo, Li-ion)
Propulsion motors
Propellers
FPV drones & Bombers Flight stacks (FC+ESC)

Flight controllers
ESC
Radio systems
Thermal cameras
ISR drones Gimbals
Large motors

LiFePOa. (LFP) batteries

Unmanned Ground Vehicles
(UGV)

Raw materials processing (lithium, magnets, carbon
fiber)
Source: Data adapted from the expert and supplier respondent, and Ukrainian drone

Cross-cluster (All types)

manufacturer [Appendix A] [Appendix B] [Appendix C]

Recommendation Ne3. Subsidize the cost gap for NATO-compliant components.

As the supplier notes, countries do not shift their supply channels from China to NATO
because of the West’s restrictions, such as the Blue list; they may do so if China itself imposes
its own export limitations. No one will voluntarily shift to more expensive and slower supply

chains. [Appendix A]

Therefore, Western countries should develop an economic policy to compensate for cost
gaps, at least initially, so that such a shift from China to NATO does not destroy manufacturers'
markets. In other words, governments have to make this switch economically acceptable for

manufacturers.
There could be:

e direct subsidies to cover the gap difference;
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e guaranteed procurement when governments guarantee that they will buy a
certain number of drones/components within a certain time period (so the

demand grows and the price decreases);

e tax initiatives to lower taxes on manufacturers producing NATO-compliant

components.

Recommendation Ne4. Build integrated drone production clusters.

It is not enough to replace individual parts, the West must change the entire production
model by developing manufacturing ecosystems, integrated clusters where all key production

would locate at one place.

According to the supplier respondent, those clusters must include manufacturing
facilities for components and final products, SMT lines for electronic assembly, automated
assembly lines for scaling production, and logistics centers for fast delivery and supply

coordination. [Appendix A]

Recommendation Ne5. Increase supply chain speed and flexibility.

The West must also change its approach to supply chain management, prioritizing client-
oriented speed and flexibility. Currently, Western components manufacturing is slow to
communicate and adapt to the demands of warfare. It means that simply increasing production

is not enough; the West must change the way it works with customers.

The key priorities here are the following:

e Simpler and faster paperwork, fewer documentation procedures;

e Minimal bureaucracy in procurement and approvals;

e Faster communication and order processing;

e Ability to customize without increasing delivery time.
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Recommendation Ne6 (Ukraine). Investment in a stockpile.

Given the longer lead times for NATO-compliant components, the Ukrainian
government could invest in a 6-12-month stockpile of critical components and stimulate local
manufacturers (through subsidies, procurement guarantees, etc.) to integrate them into drone
products. Those stocks could be located in the western part of the country or in neighboring

countries like Poland.

Recommendation Ne7 (Ukraine). Strengthen state-industry coordination

The country should develop its ecosystem of clusters (such as Bravel, Iron Cluster, and
Techosystems) to support innovation and start-ups, and help Ukrainian manufacturers secure

international funding and investment.

For example, Bravel in March 2026 organized USA investment demo-shows for selected
Ukrainian manufacturers of various military products and later announced demo-shows in

Great Britain for June 2026. [22] [23]

CHAPTER 8. EMPIRICAL FINDINGS - STRATEGIC RECOMMENDATIONS
FOR UKRAINTAN DRONE MANUFACTURERS

Last but not least, this paper provides recommendations for Ukrainian drone

manufacturers, with a specific focus on clusters most dependent on China.

8.1. Strategy plan for Ukrainian ISR drone manufacturers

Given that the industry in this cluster needs to take the final step toward reducing

dependence on China, the focus should be on thermal cameras, gimbals, and large motors.

The expert respondent has provided a clear roadmap for this task, with a 12-18-month
timeline. Based on his answers, this research prepared an activity plan, KPI, deadlines,

potential problems, and a mitigation plan (Table 12). [Appendix B]
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The key to this strategy is diversifying suppliers (starting cooperation at the demo-units

stage with as many companies as possible), investing in stockpiles after the components are

integrated into the system, and having a ready serial-compliance product. [Appendix B]

Table 12. Strategy plan for Ukrainian ISR drone manufacturers

Phase Time Activities Desired How to Possible Solutions
Limit KPI Measure Problems
Identify and Established N umber of . Parallel outreach
. . signed NDAs | Slow supplier .
Phase 1: contact suppliers supplier to multiple
t ke Number of response .
Sourcing & 0-3 Request pipeline suppliers Refusal to suppliers
Initial months specification, Established pp . Use local agents
. . engaged provide demo !
Engagement pricing, test supplier . n
samples pipeline Demo requests units USA/EU/Israel
submitted
Test gimbal demo
units with FLIR
(or another Flight test
thermal camera) results . Dedicated
integration Integration Integratlgn integration team
Phase 2: . . Established complexity o
. 3-9 Field testing of . success rate L Standardization
Testing & Lo supplier Limited
A months communication T Performance . (for example,
Validation pipeline technical
systems benchmarks support Ethernet +
Validate autopilot (range, PP MAVLink 2)
alternatives stability)
Conduct supplier
audits
Build serial
compliance . .
product Certification Cer(;:fli; aslon Early application
Apply for NATO- |  Certified status 100% S % strfli o
Phase 3: Pre- compliant compliant NATO PPy . .
. 9-15 . . . bottlenecks for | Multi-supplier
Production & certifications platform compliance
. . months . thermal strategy
Certification Establish supply | Stable supply Inventory
. cameras, Safety stock
contracts chain stock for 3-6 . )
S gimbals, and creation
Build inventory months Jaree motors
buffer (3-6 &
months)
Launch serial .
production NATO I\‘I::)I;tr)zz t(s)f l“limlltfe(i Long-term
Phase 4: Enter NATO contracts . pPH contracts
. 15-24 . Production capacity .
Scaling & supply chains secured ) Investment in
months . . output High
Market Entry Develop domestic | Production ) . local gombals
. - Lead time production .
gimbal scalability . production
e reduction costs
capabilities

Source: Data adapted from the expert respondent [Appendix B]

8.2. Strategy plan for Ukrainian FPV drones and Bombers manufacturers

For FPV drones and multicopter bombers, both the expert and the supplier recommend a

hybrid strategy with 2 parallel lines of work: one dependent on China, enabling the Ukrainian
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military to supply mass drones quickly and cheaply, and another with NATO-compliant

components for future NATO export (so-called «Premium line»). [Appendix A] [Appendix B]

For Premium FPV drones and bombers, the recommended Implementation Map is

described in Table 13. The key here is to understand that launching a Premium NATO-

compliant line means a separate BOM, system testing, and supplier agreements — it is not the

same case as with ISR drones, where you just add some components and integrate them with

some adjustments in the supply chain model; here, it is essential to build a separate department

and a separate product. [Appendix B]

Table 13. Strategy plan for Ukrainian FPV drones and Bombers manufacturers

Phase Time Activities Desired How to Possible Solutions
Limit KPI Measure Problems
Create separate
BOM for Established Low supplier Focus on
Premium line Premium Number of interest Ukrainian
Phase 1: . . . .
Sourcing & 03 Identify supply base validated Limited suppliers
. NATO/UA >2-3 suppliers availability of Early
Initial months . . o . .
Engagement suppliers suppliers per | 100% BOM | alternatives (LiPo engagement +
Initial outreach key completeness batteries in advance
Order test batches | component particular) agreements
(20-50 units)
Field testing of | T eriormance .
parity Flight test .
motors Parallel testing
Testing compliant compar ed P erfqmapce Performapce gaps strategy
Phase 2: . . with Chinese Reliability vs Chinese
. 3-9 radio alternatives . Allocate R&D
Testing & months Comparin components metrics components resources for
Validation paring >70-80% Cost- Firmware/tooling
Benchmarking vs . o firmware
. component performance incompatibility .
Chinese . adaptation
components replacement ratio
validated
Launch.serlal . . Standardization
Premium Operational Production . .
. . . High production of components
Phase 3: production line | Premium line output
. 9-15 . . cost (+150-200%) Long-term
Premium months Standardize Stable Unit cost vs Supply constraints suppl
Line Launch architecture production target BOM PPLY pPIy
Secure suppl capabili stabilit (motors, ESC) | agreements (12-
PPLy pabrlity Y 18 months)
contracts
Enter NATO
supply chains Continuous
Participate in NATO Number of outreach
Phase 4: contracts . . .
NATO 15-24 eXpos secured contracts High competition Positioning as
(XPONENTIAL, Export Market entry compliant
Market months Export . ; }
DSE]J, etc.) - volume barriers supplier with
Entry . capability :
Build . Revenue unique war
. . established .
partnerships with experience
NATO customers
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Source: Data adapted from the expert respondent [Appendix B]

8.3. Recommendations for other clusters

For UGV manufacturers, it is crucial to search for Chinese alternatives to battery
manufacturers, particularly for LFP cells. This research highlights the issue and suggests a

further in-depth study to identify a potential solution.

For maritime and deep/middle strike drone manufacturers, the situation is the easiest,
since they can replace noncritical components (if they are of Chinese origin) with plenty of

existing NATO-compliant alternatives.

8.4. Other recommendations

Regardless of the cluster, the following strategic recommendations are practical for all

Ukrainian drone manufacturers:

— product diversification: fast and cheap for Ukrainian forces to supply to the military
front, and more premium samples to get international funding, attract co-ventures, and be ready

for NATO export;

— proactive search and engagement with NATO-compliant component manufacturers,
including requesting and testing demo samples. It is important in case China stops supplying

some of the components;

— building a stockpile with various key components. It is worth noting that it includes
not only NATO-compliant components but also Chinese components if China implements new

export regulations;

— investments in their own R&D, especially in electronics (for example, the schematics

of in-house printed circuit boards).
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CONCLUSIONS

The Ukrainian drone ecosystem has grown significantly since the full-scale Russian
invasion in 2022 and now covers the entire drone market, from mass-market FPV and
multirotor bombers to deep- and middle-strike drones. The role of drones in modern warfare

has also increased, becoming a key element at the operational, tactical, and strategic levels.

The first value of this paper is the development of a full-scale navigation map of drone
clusters and their component bases, including the main manufacturers in China and NATO of
concrete components. Ukrainian start-ups, or even large companies that intend to enter new
clusters, could use this navigation map to identify all subsystems, components, and major

manufacturers globally, including local ones in Ukraine.

The West has a technological advantage over China in deep- and middle-strike and
maritime drones, dominating in those clusters not only in terms of ready products but also in

components. However, those clusters are not enough to win modern wars.

This paper has demonstrated, with numbers, including those from one of the Ukrainian
manufacturers, that the West is not ready for the modern warfare demands for small FPV
drones and bombers. Compared to Chinese components, NATO-compliant components transit
this cluster from a low-cost, fast-delivery mass-market segment to a premium (in terms of
price) segment with a lead time that military forces cannot afford due to the high dynamics of
the battlefield. Compared to China, costs with NATO-compliant components increase by 2-5
times (up to 7 times for frames), lead times increase from 3 to 7 weeks, and monthly volume

drops by 5 times.

The reason is the outdated approach among Western governments, which tend to think
in terms of ready-made products rather than working with components and raw materials.

China, on the contrary, due to its government policy over the past 2-3 decades, controls globally
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the mining of most raw materials and, more importantly, their processing (even when the

materials are not mined in China itself).

The reliance on Chinese components extends not only to the mass market but also to ISR
drones and UGVs. For example, nowadays it is impossible to produce China-free UGVs, as
Western countries have no alternative to manufacturing LiFePOs (LFP) batteries, which

account for 40-60% of the total unit cost.

Meanwhile, such dependence on China leaves Ukraine and Western countries highly
vulnerable. This research has provided up-to-date information on the component market,
highlighting the recent Chinese strict export control system for drone components. The risk of
even more severe restrictions being implemented in the future confuses the global market. For
example, if China blocks the supply of thermal cameras or gimbals, it will disrupt the entire

manufacturing process for an ISR drone, with a total cost of 15 000-40 000 USD per unit.

Therefore, this paper has established strategic recommendations for Western
governments (including Ukraine), clearly identifying the main components to focus on,
depending on the drone cluster. The Western world should build industrial-scale alternatives
to Chinese mining and processing factories, subsidize the cost gap for NATO-compliant
components, and build integrated drone production clusters, increase supply chain speed and
flexibility. Ukraine, in particular, should invest in a stockpile of NATO-compliant components

and strengthen state-industry coordination.

Moreover, this paper has established roadmaps with clear phases, deadlines, activity lists,
KPIs, measurement methods, and mitigation plans for Ukrainian manufacturers of ISR drones,

FPV drones, and bombers.

Among other strategic recommendations, this paper suggests that Ukrainian

manufacturers diversify their production (fast and cheap with Chinese components to supply
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the military front, and more premium units to get international funding, attract co-ventures, and
be ready for NATO export), build a stockpile with various key components (including Chinese
ones), and be proactive in search and engagement with NATO-compliant component

manufacturers.

Furthermore, this academic paper could be a starting point for more detailed studies on

various topics:

e raw materials bases and opportunities to maximize their mining and processing
in the Western world and its allies, especially magnets, lithium processing, and

carbon fiber, as they are key for FPV and bombers;

e LiFePOu4 battery supply chain as a standalone study, since it is the key bottleneck

for the UGV cluster;

e analysis of alternative manufacturing hubs (Taiwan, Baltic states, European

Union, etc.), assessing their real capacities and growth potential;

e practical changes that Western governments can implement to help

manufacturers switch from Chinese to NATO-compliant components;

e China's dual-use export policy — a deeper analysis of how China selectively

applies restrictions between Russia and Ukraine;

e possibilities for Ukraine to increase stockpiles and the strategy for keeping them;

e analysis of Ukrainian component manufacturing dynamics, recommendations on
how to accelerate the production of flight stacks, flight controllers, electronic
speed controllers, and radio systems — the areas where the country is currently
showing the most manufacturing progress and could become an important part of

the NATO supply chain.
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APPENDIX A. SUPPLIER INTERVIEW

Semi-structured review with a Ukrainian supplier. The interview was conducted in

Ukrainian and was anonymous for safety reasons.
Bbaok 1. 3aranbna indopmanis npo AisVIbHICTH
Po3kaxiTh Npo AiVIbHICTH CBOET KOMIIaHII.

Hamra komnaniss BUCTYyNa€e MOCEPEIHUKOM MiX INI0OOATbHUMU 3aBOIaMHU-BHPOOHUKAMHU
KOMIIOHEHTIB Ta JIOKAIbHUMH KOHCTPYKTOPCHKUMU OI0pO, 3a0€31edy0ur BUPOOHHKIB IPOHIB
HEOOXIJTHOI0O KOMIIOHEHTHOIO 0a3010 JJsi CepiiHOro BHPOOHHMITBA ab0 PO3pOOKHM HOBHX

MPOTOTHITIB.

Harma gisuibHICTB SIK TOCcTadalibHUKA KOMILTIeKTYounX st BITJTA noeqHye Mi>kHapoIHY
JIOTICTUKY, TMOOKY TEXHIYHY €KCIIEpPTU3Y Ta CTpaTeriuHe ympamiiHHA 3arnacamu. OCHOBHa
poboTa Hamoro MmigNpUeEMCTBAa TojsArae y ¢opmyBaHHI crabinpHOro 1 6e3mepebiiHoro

JIAHIIIOTa MTOCTaBOK 3aTpeOyBaHUX HAa PUHKY YKpPaiHU KOMITOHEHTIB.

3 AxuMH THIIAMH 0e3NVIOTHUX CHCTeM HaliyacTime npamooTs Bami kaieaTn?

[lepeBaxkHa OITBIIICTH KITIEHTIB MPAIIOE 13:

e FPV nponu

e bombepu

¢ JlpoHu-mepexoruiroBadi

e Jlin-cTpaiik ApoHU

e besninoTHi Ha3eMHi TpaHcopTHi 3acoou (UAV)

Ane depe3 3po3yMmisli OOCTaBUHM Ma0 XTO PO3KPHBA€E CHEUU(DIYHI HAMPSMHU CBOET

TiSUTBHOCTI, TOMY OCHOBHY €KCIEpPTH3Y IOJO TOYHIMIOl CHIPSIMOBAHOCTI MiANPHEMCTBA-
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BUPOOHMKA OE3MIJIOTHUX CHCTEM MM MOXXEMO 3pOOMTH JIMIIE Ha OCHOBI aHami3zy Moro

3aMOBIJICHb.
SAxi kommekTyo4i Bu mocrayaere 11 K0KHOI 3 cucrem?

[ToBHi maketu enekTpoHiku: miyotHi koHTposepu (FC), perynaropu msuakocti (ESC),

KoMIUIeKTH onboTHUX cTekiB (FC+ESC), mnatu posnoainy xusnenns (PDB).
CuoB1 YCTaHOBKH: MOTOPH, MPOTICIIEPH.

Cuctemu 3B’513Ky: pajlio- Biieo- epeaaBayi, aHTCHH, IyJIbTH KepyBaHHs, FPV okynsipu,

KaMepu (eHH1 / HiYHi / TepMaJIbHi).

Kommiekt kapOOHOBHX paM pi3HHUX po3MipiB abo caM KapOOH (JIHMCTH 1 TpyOH) sIK

CHPOBHHA — JJISl THX KJII€HTIB, SIKI MalOTh MOTYXXHOCTI JUIsl HOPi3KK BJIACHUMH PECYPCAMHU.

AKyMYJSTOpHI 301pKM CTaHIAPTHOTO BUKOHAaHHS a00 (opM-pakTopu Ha 3aMOBICHHS

KJI€HTA.
Bbaok 2. PUHOK KOMIIOHEHTIB i JKepesia MoCTaYaHHs
3 AKHMX KpaiH NOXOAATH KOMILIEKTYI0Ui, ki Bu mocrayaere?

Ho cepenunu-kinig 2025 poky 80% koMmoHeHTiB iMnopTyBanucs 3 Kurato, ane came 3
TOr0 4acy LeH MOKa3HUK MOYaB 3HAYHO 3MEHIIYBAaTHCS 4epe3 BBEACHHS OLIbII JKOPCTKUX
3a00pOoH 1 caHKLiK 3 60Ky KuTaro o0 ekcrnopTy KOMIOHEHTHO1 0a3H, sika BUKOPUCTOBYETHCS

Ii]] 9ac BUPOOHUIITBA OE3MUIOTHHUX armapaTis.

Hapasi 11eii Bizcotok Mmosxe nocaratu 50% i mocTiifHO 3MEHIITYBaTHCS Yepe3 MOCTYOBHMA
BHX1Jl Ha CBITOBI pUHKM HOBHMX BHPOOHHKIB / mepekBaiidikariii BUpoOHULTB 3 iHIIMX chep /

3MiHU HANpPsMKiB Ha 1HII TEXHOJIOTIYHI PIIICHHS.

He BpaxoByrounm KUTalCbKi TOBapH, MOXXHa BHAUIMTH HacTynHi kpainu: CIIA,

Ascrpaisi, Himeuunna, Yexis, [Tonbma, Xopsaris, [3pains.
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Crnucok KpaiH-MOCTaYaJbHUKIB TOCTIHHO PpO3IIMPIOETHCS Ta MOXKE 3MIHIOBATHUCS
3aJIeKHO BiJ KOHKpeTHOro 3anuty. Hapasi ykpaiHChKi BUPOOHMKH Ha TIEBHUX HampsiMax yKe
MOXYTh CKJIaCTH CYTTEBY TeXHIYHY i I[IHOBY KOHKYPEHIII1O K

€BponeiicbkuM/AMEpPUKAaHCHKUM, TaK 1, B ICTKUX BUMAJAKaX, KUTAHCHKUM KOMITOHCHTaM.

Y yomy nossiraroTh 3a00poHu Ta cankuii 3 60oxy Kurarw? SIka npnunHa ix BBeJeHHA

3apa3?

Kuraii 3ampoBaauB CHCTEMY CYBOPOTO €KCTIOPTHOT'O KOHTPOIIIO, SIKa BKIIFOYAE MOBHY
3a00poHy a00 CKIaaHy mporeaypy diner3yBanss. OdiniiiHo [1exiH mocunaeTbcst Ha MUTAHHS

HaIlloHaJIbHOT Oe3meKH, ane (PaKTUYHI IPUIHHU € KOMIUIEKCHUMH.

e Kuraii oiniiiHo 3asBisie, M0 IparHe 3ano0ir T BUKOPUCTaHHIO CBOET MPOTYKIIi{
y BilHax (30KpeMa B pOCIHCHKO-yKpaiHCBKii). 3ampoBa/pKeHHS OOMEKEHb
no3poisie IlekiHy aucTaHIifoBaTHCA BiJ 3BHHYBAaY€Hb Yy HAJaHHI OPAMOL

BIICBKOBOI JOMOMOTH Oy 1b-sIKili 31 CTOPIH.

e Ile kpok Yy BIANOBAb HAa aMEPHUKAHCHKI CaHKIII NPOTH KHUTAHCHKUX
TEXHOJIOTIYHMX KOMMaHi Ta oOmexeHHs poctyny KHP po mepemoBux

HaIBIPOBITHUKIB.

e KurTail mparse neHTpanizyBaTi KOHTPOJIb Ha/l CTPATEr1uHO BAXKIIMBOIO TaTy3310.
Tenep komnanii-ekcriopTepu 3000B’s13aHI OTPUMYBATH CHEIialbHI JIIEH31T Bi
MinicrepcrBa Toprisii KHP, mo gae ypsay MOXIUBICTH BUOIPKOBO J103BOJISITH

a0o0 OJIOKyBaTH MOCTAaBKUA KOHKPETHUM KIIIEHTaM.

Bu cka3ajaM, 110 Ha MEBHUX HANPsIMaX YKPaiHChbKi BUPOOHUKM BiKe CTAHOBJISTH

KOHKYPEHIiI0 iH03¢eMHUM KOMIIaHisAM. SIKi e HanpsAAMKN BUpPOOHUNTBA?

[lepeBaxkna yacTHHa YKpaiHCHKOTO BUPOOHHIITBA IIE:
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e CrenianizoBaHi JApYKOBaHI IUIATH (CTEKH, IOJITHI KOHTPOJEPH, PETYNISATOPH

IIBUJIKOCT1).

e CuioBi yCTaHOBKH (MOTOPH, IPOTIENEPH).

e Ha miHiManbHOMY PiBHI IOKH 110 BUPOOHUIITBO KapOOHY

Ym € y Bamniii npakTuni BUNaaKku, KOJM KOMIIOHEHT (OPMATILHO € He KHTAHCBKUM,

ajie (aKTHYHO 32JIeKHUTh Bil KHTAlCHKOro BUPOOHMITBA?

[TepeBaxHa OUTBLIICTH CBITOBUX MiKpOKOHTposepiB i SMD BupoOmnsersces B Kurai. Tomy
BCIOJIY, JIe MAlOTh MICIIe Il eIEMEHTH, ICHYE€ PU3UK CIIIBYYacTi KHTalCbKOi MPOMHCIOBOCTI.
TaiiBanb, CLLIA Ta iHIIl KpaiHu, SIKi MalOTh TEXHOJIOTIYHY i CHPOBUHHY 0a3y, TOKH HE MOXKYTh

MOKPUTH 0OCATH CBITOBHUX MOTPEO 1 3aIIpONOHYBAaTH KOHKYPEHTHI IiHK NOpiBHAHO 3 KuTaem.

MarHiTH, $§Ki BHUKOPUCTOBYIOTbCS Yy BHUPOOHMUTBI JBUTyHIB, y 100% Bumanakis
BUpoOsitoThest y Kurtai. Tomy Oynp-sikuii BUpOOHHMK MOTOpiB i3 Oynb-sfiKOl KpaiHM Ha

CHOTOJIHIIITHIH JIEHb HE 3MOKEe BKa3aTH Ha cBoemy MOTOpi — 100% free China.

Lle crocyeTbest Oyb-sIKOT CUCTEMH, JI€ € X0U SKUHCh IBUTYH a00 X04 AKach pyKOBaHa

TUIaTa, MOYMHAIOYHN BiJ JUTSYO] irpalllki Ha paiiloKepyBaHHI 1 3aKIHUYIOUHU JIN-CTpaliKaMu.

Croam x HajexaTb akyMyJISITOpH, K1 Ha piBHI KuTaro, Ha *aib, HIXTO He BUPOOJISIE 1 HE

Mae€ IOCTaTHbOI CUPOBUHHOI 0a3u IS bOTO.

Bbaoxk 3. IlopiBasinas kuTalicbknx Ta NATO-compliant koMmIeKkTyrounx

Ax Burasgae pizHuns Mick kutaiicbkumu Ta NATO-compliant kommekTyunmu y

Bamomy nocBiai 3 Touku 30py:

e coliBapTocTi

e lead time
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e 00cHAriB MOCTABOK

e CTAa0LILHOCTI TAa AKOCTI MOCTABOK?

SIkmo mpubpaTH 3 PIBHAHHS CKJIAQJHOII 3 KHTAHCHKOIO JIOTICTHKOIO, SIKI CKJIAJHCS 3a

ocTaHHi Micsi, To Kurait Mae nepeBary Haj €Bpornoro o BCiX (poHTax.

[TounHaroun 31 MBUAKOCTI KOMYHIKalii I[[OJ0 3aMOBJEHb 1 3aKiHUyIOYH
BIJIBAHTAXKCHHSIM TPOIYKIIil, KUTAHI[l BUSABIAIOTHCS OUIBII THYYKUMHU W BIAKPUTHMH JI0

mianory, Hk eBponeichki kpainu, CILIA tomo.
Iina y xuTaiiuiB Oyae nepeBaxatu Ha 95%.

CTpoK BUTOTOBJIECHHS B OUIBIIOCTI BMIIQAKIB HE TEpEeBHINye 2-3 TH)KHI, HaBITH 3a
oco0nrBO Benukux oOcsriB. Ilparoroun 13 kpaiHamu €Bpomnu 3a Iei mepioa, He 3aBXKIU
MOJXHa OTPUMATH HaBITh KOMEPIiMHY NPOMO3UII0, HE KaKY4YHd BXKE NP0 HASIBHICTh

KOMITOHEHTIB Ha CTOKY.

[[omo kWTaliCbKMX BUPOOHMKIB, TO B OUIBIIOCTI BUMAJKIB CTaOUIBHICTh MOCTaBOK
3yMOBJICHA HAIlIOHAJBHUMHU OCOOJIMBOCTSAMH KpaiHU Ta (OpPC-MaXOPHUMHU OOCTaBUHAMHU Ha
pHUHKY 3aranoM. Hanpukmnan, nedinur cupoBUHH, BBEICHHS CAHKIIIH 111010 TEBHUX KaTeTropin
TomO. Y IHIIMX BUMAJKax 3arajbHa MOJMJIMBA 3aTPUMKa IMOCTaBOK, SK MpaBWiIo, HE Oyne

nepesunryBaT 5-7 nHiB. Te came moxke cTocyBartucs i kpain €sporu, CLIA i 1. 1.

CaM JIOTiICTHYHUI JTAHIIOT y>Ke 3aJIe)KHUTh BiJ] Bac SK B IMIIOpTEpa Ta BalllUX CYMyTHIX

MapTHEPIB: eKCIEeTUIINHNX (JIOTICTUYHUX ), MUTHUX (OpOKEPCHKHUX) 1 IHIIHX.
SAxi me BinmMiHHOCTI €?
® IIBHJKICTH KOMYHiKaIlii i 00poOKa 3aMOBJIECHb
® THYYKICTh y O(OpPMIICHHI TOBAPOCYMPOBIIHOI JOKYMEHTAIIi1

® MOJJIMBICTh KACTOMi3yBaTH 3aMOBJICHHS 0e3 30UIbIICHHS CTPOKIB MOCTaYaHHS
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e MiHIMalbHA OIOPOKpATis

UM € KOMILIEKTYI04i, 1JIsl AKHX NPAKTHYHO BiACYTHi aJbTePHATHBH KUTAHCHKOMY

BHPOOHUNTBY?

CaMUM KOMIUIEKTYIOUMM 3aBKIM MOXKHA 3HAWTH aJbTEPHATUBY HA CBITOBOMY PHHKY,
SKILO HEe OpaT J10 yBaru I[iHOBY CKJIaJIOBY Ta IE€BHI BUMOTH J0 SKOCT1 i MPOAYKTUBHOCTI. AJe
MIEBHI €JIEMEHTH B IUX KOMITJICKTYIOUHMX 1HOJI MOXKYTh nepedyBaTH mia MoHonoiiero Kuraro.

Hanpuknan, Bka3aHi BUILE MarHITH 71 MOTOPIB a00 aKyMYJISITOPHI €IEMEHTH.

Axi d¢akropu Halliabme O00MEKYHTh MOMNKJIMBICTL 3aMIHM KHTAaHCBKHUX

KOMIIOHEHTIB?

MiHepalibHO-CUPOBUHHA 0a3a, BHYTPILIHIM TEXHOJOTIYHUN PO3BUTOK IHAYCTpil B

LJIOMY, BapTiCTh pOO0OYO0i CHITH, 110 Oe3M0ocepeIHbO BILTMBAE Ha (popMyBaHHS COOIBAPTOCTI.

Ax snumBaoTh peryasauii HATO Ha nonut Ha He-KMTalCbKi KOMIIEKTYIO4i?

Hapasi neit nporec Ha MOYaTKOBOMY €Talli, 1 HA pUHKY YKpaiHU MMOKH Ba)KKO OMITHUTH

3MIHU.

A YoMy HA NMOYATKOBOMY eTami, AKIIO Toi ke Blue List Bixg CIIIA icnye 3 2021
poky?

Tak, ane Kutaii mo4yaB mocTymoBO 3ampoBa/KyBaTH caHkiii y 2024 pomi. | skimo
MOJIMBUTHUCH HAa YUCTY CTATHCTUKY — MOXKHA MTOOAYUTH KOJIOCAJIbHE PO3XO/PKEHHS B U(ppax —

KUJIbKOCTI He-KUTalChbKUX BUPOOHUKIB B 21-22 124-25. To6TO OCHOBHHMIA OyM Ha HE-KHTaNHChKi

koMmioHeHTu ctBopuin He CIIIA, a cam KuTaii.

SIKI110 TOBOPHUTH PO pUHOK YKpainu, To Blue List — panme pexomenamis 3 orisay Ha
nepcnekTuBy. [Toku pUHOK He TOTOBMI MOBHICTIO MepelTH Ha non-China aApoHHU, TOMY IO

OCHOBHHUH BEKTOp LBOTO IMEPEeXoay — I Mepexia BiJ KOHIENIl «Kymyld HaiIereBIe» 10
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KOHIIETILIT «KyIyH y JOBIPEHUX MapTHEPiB». AJie TOBIpIUBI MapTHEPU HE MOXKYTh BHAATH |
MJIH MOTOpiB Ha MicCsb 1 3HM3UTH MLIHOBY momituky Ha 50-60%, mob6 Oyrtu
KOHKYpeHTO3AaTHUMHU. | TyT mocrae BHMOIp: KyOUTH OJWMH «YHCTUH JApoH» abo J1Ba

CKATANCBKI»?

[Tonut Ha He-KUTaWChKI KOMIIOHEHTH Hapasi He 3HUKAE, ajie MOCTYIOBO 301IbIIYETHCS
iHTepec BUPOOHUKIB IPOHIB JI0 KOMIIOHEHTIB 3 IHIIMX KpaiH JJIs TOCTYTOBOI X IMITIEeMEeHTaIli1

y CBOi BUPOOH.
Yu 6ayute By 3MiHy noBeiHKM KJIIEHTIB y 3B SI3KY 3 HMMH 00MeKCHHAMM ?

[lepionnyHO HAAXOIATH 3alUTH HA AIBTEPHATUBY KUTAMCHKUM KOMIIOHEHTaM, aje
MEPEBAXHO VIS aHAJI3y PUHKY Ta TOTOBHOCTI IIBUJIKO PearyBaTH Ha 30BHIIIHI 0OCTaBUHHU, SIKi
YHEMOXXJIMBIISATh BUKOPUCTAHHS KUTAMChKOI Npoxaykiii. binpimicte BHUPOOHUKIB TOTOBA
NEepedTH Ha YKpPAiHChbKI KOMIUIEKTYIOYi 32 YMOBHM OTPHUMAaHHsS aHAJOTIYHOI SKOCTiI 10

KHATACBhKOI Ta 00CATIB MOCTaYaHHS, SKi 3MOKYTh MOKPUTH MMOTOYHUH TTOTIHT.
A Ha NATO-compliant KOMIJIEKTY04i KJIi€HTH He TOTOBI IIePeX0NTH BiKe 3apa3?

KmrouoBuit paktop — ekoHomika. Hapa3i KoHKypeHIisi BApOOHUKIB O€3MUIOTHUKIB Ha
PUHKY YKpaiHU Y¥ HE HaWIIUIbHIIIA Yy CBITI. | 111 KOHKYpEHIIis Hapa3i He mosdrae y jgenoni
«free China» Ha 60pty. ToMy TOil, XTO HE MOKE 3aIPOMOHYBATH OOCSTH 1 LiHU, — HE Oyae

KOHKYPEHTO3JaTHUM.

VY kpainax HATO Hapasi meii eran po3BUBAETHCS OUIBII aKTUBHO, TOMY L0 YKpaiHa
Hapasi BUMYIICHA OJAHOYACHO MiATPUMYBATH (POHT NEPEBIPEHUMH MACOBUMH 3aco0aMu i

MapajiesIbHO IIYKaTH AJIbTEPHATUBH.

Yn 3paTHi moctavyaJbHUKH 3a0e3nmedutH HeoOxigHi o0csirm NATO-compliant

KOMILIEKTYIOYHX?
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Hapasi He-kuTaliChKi MOCTadyalbHUKKA HE T'OTOBI 3aKpUTH HEOOXimHI obcsaru NATO-
compliant KOMITIEKTY04YHX. J{J151 1IbOT0 Ma€ 30UIBIIMTHCS KUTBKICTh BUPOOHHUKIB, SIKi B YMOBax
3JI0POBOI KOHKYpEHIIii Oy1yTh TPUMATH LiHU, TEXHOJOTIYHUN PO3BUTOK, SKICTh 1 TOTOBHICTb

MOKPUBATH PUHKOBUH MOMUT HA HEOOX1THOMY PiBHI.

Bbaok 4. /luHamika Ta nepcneKTUBU PUHKY

Un cnocrepiracte Bu TpeHa Ha 3MeHIIEHHSI 3aJIEKHOCTI Bil KHTAHCBKHX

KOMILIeKTYI049uX B 2026 poui?

Tak, y 2026 pomi Tpena Ha free-China naHIro)Xkax MOCTa4aHHS CTa€ BU3HAYAIBHUM

(bakTOPOM PO3BUTKY Taly3i.

PuHOK KOMMOHEHTIB Uis JpOHIB mo3a Mexamu Kwutaio 3apa3 mepexuBae Qasy
BUOYXOBOT'O 3POCTaHHSI Ta CTPYKTYpHOI TpaHcdopmanii. Lle 3yMOBIEHO T'eOHOMITUYHOIO
HaNpy>KEHICTIO, TOPrOBEJIbHIUMU OOMEKEHHSIMHU, a TaKOX JOCBIJOM BiiiHM B YKpaiHi, jae

3aJIe)KHICTh BiJI OJTHOTO IMOCTavYaIbHUKA CTalla KPUTHYHUM PU3IUKOM.

Panime Kurail konTpomoBaB monan 70% puHKY HMBUIBHUX JAPOHIB 1 KOMIIOHEHTIB.
CroronHi cuTyallis 3MIHIOETBCSL Yepe3 JIOKaIi3allilo BUPOOHUITB y PI3HUX KpaiHaX, a TaKOXK

yepes ria00anbHe 3p0CTaHHs 1HBECTHIIIN y 11i BUPOOHUIITBA.

e B CIIIA Ta €Bpomni AiI0Th 0OMEXEHHS Ha BUKOPHCTaHHS JPOHIB KHUTAHCHKOTO

BUPOOHMIITBA B ICPKABHOMY CEKTOpPi Ta KPUTUYHIN 1H(PACTPYKTYpi

e gnporpama CIHA 3 Bepudikamii NDAA KOMIOHEHTIB cTajna TI00aTbHUM

CTaHJapTOM

® 110sBa albTEPHATHBHUX BUPOOHMYMX Xa0iB 3MEHIIYe 3ajexXHIcTh Bij KuTaro Ta

PO3BHBAE IHAYCTPIIO Y IPABUIHHOMY HAIPSIMKY.



50

® KJIIOYOBI 3MiHU B apXiTEKTYpi KOMIIOHEHTIB PO3BUBAE PHHOK JUIS OLIBII THYYKHX

aJIbTEPHATUBHUX TEXHOJIOTIYHHUX PIllICHb

A 71e 3apa3 KJII040BI a1bTepHATHBHI BUPOOHNYi Xxa0du?

e TaiiBaHb, aePOKOCMIUHHUH KJIaCTEP

CILIA, Ge3neuHi APOHU AT IEPKCTPYKTYP

e EC, Bucokorexnonoriuai VTOL Ta aBionika (Hanpuknan, Quantum Systems)

Kpainu bantii

Y sIKnX cerMeHTax TPeHJ HA BIAMOBY Bil KHTAHCHLKHX KOMIUIEKTYIOUHX HAHOLIbII

MOMITHHI?

Lei#t TpeHa OLIbII HOMITHHM y CErMEHTaX 3 BUCOKOIO BAapTICTIO OJMHMII T BUCOKUMHU

BUMOTaMH JI0 O€3MEeKH KaHaNiB 3B’ SI3Ky: MiJUI- Ta JiM-CTPalKu, MOPCHKI JPOHH.

KoMmoHeHTH 3 BHUCOKOIO BapTICTIO BUPOOHUKM JOPOTHX IardopM OuTbII aKTUBHO
TOTOBi 3aMIHIOBATH, JI€ HAJIHHICTh BaXJIMBIIIA 3a IiHY. [lepeBaXHO BOHU BUKOPHUCTOBYIOTh
CYIyTHUKOBH 3B's30K (Starlink), 3axinHy riapaBiiky, An3eabHI a00 MOTYXKHI €IEKTPOMOTOPH

€BPOIEHUCHKOT0 BUPOOHUIITBA.

SIx Bm oniHoere MOMXKJINBICTL 3MEHIIEHHS 3aJI€;KHOCTI Big KHTalChLKHX

KOMIIOHEeHTIB y Hai0mxk4i 2-3 poku?

3MEHIICHHS 3aJIeKHOCTI BiJl KHTAHCHKMX KOMIOHEHTIB y mepion 2024-2027 pokiB €
peanbHUM, ane BoHO Oye HepiBHOMipHHM. [ToBHa aBToHOMIs (100% Non-China) y e repmin

MaJIOMOBIpHA, IPOTE KPUTUYHA 3AIEKHICTh y CTPATETIYHUX BY3JaX CYyTTEBO 3HU3UTHCS.

Enextponika Ta [13 — 3a 2-3 poku 3anexHicTh Moxke Briactu 3 80% 10 20-30%. Ilepexin

Ha apXiTEKTYPH 3 BIAKPUTHM KOJIOM Y MIJIOTHUX KOHTPOJIEpaX BXKE BiIOYBAETHCA.
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Onrtuka Ta IBUTYHH — TYT HpOIEC TPUBATUME JOBIIE uepe3 moTpedy B MacIITaOHUX

KaniTAJIOBKJIAAECHHIX.

AKyMyJISTOpU Ta CHPOBHHA — Yy HaiOmmxui 3 poku, a ckopime i Oinbmie, Kutaii

3aJIMIIATUMETHCS JIAEPOM Y IIbOMY CEIMEHTI.
SIki ocHOBHI 0ap’epu 3aBa:KalOTh HbOMY Npouecy?

[Ipouiec 3meHmIeHHs 3anexHOCTi Big Kwuraro MoXHAa MOAUIMTH Ha EKOHOMIYHI,

TEXHOJIOTYHI Ta JOTICTAYHI;

Co0iBapTicTh — TOJIOBHUH YHHHHUK, SKHA pPOOUTH KHUTAHCBhKI KOMIIOHEHTH

«HE3aMIHHUMIY JI1 MACOBOTO PHHKY.

e CupoBUHHA 3AJICKHICTb.

e BincyTHIiCTh HTICHOT JIOKAaIBHOI eKOcUCTeMHU. Lle CTBOpIOE BemMUe3Hi BUTPATH

Ha JIOTICTUKY Ta 3aTPUMKH.

e TexHOJOriuHI Ta peryasTopHi 6ap'epu.

Sxi 3MiHM Ha pUHKY MOTrJIM 0 3poOuTH 1ell nepexia OlIbII peaJicTHYHAM?

1106 mepexif BiJ KUTaHCHhKUX KOMIIOHEHTIB CTaB PEAIbHICTIO, PUHKY MOTPIOHO MPONTH

yepe3 CTPYKTypHY nepedyoBy. MoBa mpo 3MiHy caMoi eKOHOMIYHOI MOJIe]li BUPOOHMIITBA.

MaroTb 3’IBUTHCS 11T XaObW/K1acTep, Ie B OJHOMY MICIIl 30CepeIKEHO:

Bupo6HuiTeo

SMT-mninii

e ABTOMAaTH30BaHi JiHii 30ipKH

e JloricTuuHuUiA EHTP
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SIky cTparerito po60TH 3 KOMIIOHEHTHOIO 043010 VI YKPAaIHCbKUX BUPOOHUKIB Bu

BBaJka€Te HAOLIbII eeKTHBHOKO?

Haii0inpm edexkTuBHA cTpareris A yKpaiHCBKUX BHPOOHHKIB y HAaHOMMKYI POKH —
e riopunHa mozens. [ToBHa BigmoBa Bijg Kurato 3apa3 ekOHOMIYHO BO'€ MacoBE BUPOOHHIITBO
1 cmycTommTh (POHT, TOMY CTparterisi Mae 0a3yBaTucs Ha NMpHHLMMI: jaenieBe Kuraiichke

3aJ1i30 + BIIaCHE 3aXMIICHE YIPaBIIIHHS.

FPV-nponu (Kamikanse) — MakcuMaibHa JIEMIEBU3HA, SKY TOKH 1110, OkpiM Kurtaro, Mmu
HEe oTpuMaeMo 3a cTilkicTh 10 PEB. OCHOBHHMII aKLeHT y BJIAacCHHUX PO3poOKax poOUTH Ha

MOJTyJIi 3B'SI3KY.

Konrepu-6oM6epu — KuBy4icTh Toporoi miatgopmu, Ky Ha 70% MOXKHA CTBOPUTH 13
3axiHUX KOMIOHEHTiB. OKpiM 3B’SI3Ky, HEOOXiJHO 3BEpPHYTH YBary Ha €JEKTPOHIKY
(KOHTpOJIEpH, aBTOMUIOTH) Ta CHJIOBY YCTAHOBKY (MOTOpH, MPOIIENEpH, peryisTopu). Uepes
JOCUTH BEJMKHUI IIUKJ KUTTS, MOPIBHAHO 3 KaMiKa/a3e, € CEHC 3BEpHYTH yBary Ha SKiCHIIII,

3axXUIIeHI, JOPOTi aHAJIOTH, Y SKHUX € BCl MAHCH I1e OUTbIIE 30UTHIINTH 1IeH ITUKIL.

JIpOHU-TIEpEeXOIUTIOBaYl — aBTOHOMHICTh 1 IIBUAKICTh 00poOku nanux. Hapasi Kuraii
Iporpae y roHui 3 BUKopuctanusam Al ta mammmuHoro 30py. ToMy TyT MOKHA JIHIIE TOCUITUTH

3axiJH1 MO3HUIlii BUCOKOIIBUAKICHUMH i SKICHUMH KaMepaMH Ta Mi3KaMu J0 HUX.

PosBinka Ta Strike (Deep/Middle) — HemoMITHICTH 1 Benuue3Ha AanbHICTh. Hapasi mei

CErMEHT Ma€ HAllMEHIIUN BiACOTOK KUTAUCHKUX KOMIIOHEHTIB.

JIBUT'YHU BHYTPILIHBOT'O 3rOpsiHHA a00 ridpuam — €Bporna, SnoHis

Ontuka — I3paine, CILIA, €pona

KopmycHi wactunu — Ykpaina, €spona

Enexrtponika - Ykpaina, €spona, CLLIA
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3a oCHOBY cTpaTerii A YKpaiHChKUX BUPOOHUKIB MOXKY BUIUIATH:

e JluBepcudikarlisi BApOOHUKIB (110 KpaiHam)

e R&D B enexTpoHili: HalBa)KIMBIIIE —CXEeMOTEXHIKa BIIACHHUX JPYKOBAHUX ILIAT.

e Ckiag KOMNOHEeHTiB: POpMyBaHHs 3aracy «KpUTHYHOTO IMIOpPTY» Ha 6—12

MICSIIIB HAMIEPEI.
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APPENDIX B. EXPERT QUESTIONNAIRE

Open-ended questionnaire with a Ukrainian expert in the drone manufacturing market.

The expert is Sergiy Tsiupko, the general director of the UMO Ukraine company.
Bbaok 1. 3aranbHi pamkn

BinnoBixHo 10 j10riku KOMIJIEKTYHOYHX (IXHi THIIH, BAPTICTh, CKJIAHICTH), 3BeIiTh
HACTYNHI BHIM APOHIB 10 kiaactepiB: FPV drones, Multicopter bombers, Interceptor
drones, Reconnaissance drones, Middle Strike drones, Deep Strike drones , Unmanned

Ground Vehicles, Maritime drones.

[lepemycim moTrpiObHa kimacudikailisi BIAMOBITHO 10 JOMEHY: TOBITps, 3e€MJs, BOJA,

MiIBOIHUMI JIOMEH.

UAV (Unmanned Aerial Vehicle)

e FPV Drones

e Multicopter bombers

e Intreceptor drones

e Recon drones

e Strike drones (middle, deep)

e Cargo drones (cargo delivery, platform for relay equipment)

UGV (Unmanned Ground Vehicles)

e (Cargo drones

e Kamikaze drones

e Mine clearance drones (po3MiHyBaHHS)
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e Self-propelled turrets (camoximHi Typeni)

e Evac drones (apoHu aj1s eBakyarlii mopaHeHHX )

Unmanned surface vehicles

e Recon and monitoring

e Counter ship

e Counter mine

Unmanned underwater vehicles

e Recon and monitoring

e Counter ship

e Counter mine

Lle He € odimiiiHOIO KIIaCU]iKaIli€l0; CKOPIIIE 11 CIIUPAETHCS HA HAMIPSIMKU PO3BUTKY Ta
nocBig 3actocyBaHHs. OdimiiiHa kimacudikaiiisi CTBOPIOETbCS Ul BU3HAUYEHUX HANPSMIB;
HanpuKian, € jaeranbHa kiacudikamis UAV 3a BeNIMKOIO KUIBKICTIO (DakTopiB, SK-OT 3a

3IIITHOKO MAcoIo, 3a JaJIbHICTIO, 32 TPU3HAYCHHSIM, 32 aPOHHAMIYHOIO CXEMOIO TOIIO.

[Tpuknaa TakuxX JOKYMEHTIB:

VYxpainceki ICTY

- JACTY B 7371:2020 «Texnika aBiamiiiHa nepxaBHoi aBiamii. Amapatu JiTaabHi
6e3nioTHi. OCHOBHI TEPMiHHU Ta BU3HAYEHHs MOHATh. Kiacudikaris». Y posaimi
5 craHzapT BCTaHOBJIOE MOBHY cUCTeMy kiacudikaniiaux o3Hak brJIA (17
KpHUTEpiiB): BiJ nmpu3HaueHHs (yaapHi, po3BigyBanbHi, PEB Tomo, m. 5.1), piBHA
3aCcTOCYBaHHs ¥ pajaiyca il (MiKpo/MiHi/MaJi/onepaTuBHi/cTpaTerivHi, 1. 5.2) 10

macoBux kiaciB (ClassI: <150 xr, ClassIl: 150-600 xr, ClassIII: >600 kr,
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1. 5.8), BUCOTH, IIBUIKOCTI, TPUBAJIOCTI MONBOTY, CIOCOOIB 37THOTY/TIOCATKH,
CUCTeM KepyBaHHS, THUIIIB KOPUCHOTO HABaHTAXKEHHS Ta aBialliiHUX 3aco0iB
ypaxkenHs (. 5.3-5.17). Came et unnamii JICTY € 6a30BUM JOKYMEHTOM JIS
knacudikanii brnJIA B OBT-gokymeHTax 1 TeXHIYHMX YMOBax B YKpaiHi

(mxepeno: standards/DSTU/DSTU_7371 2020.pdf, po3n. 5.1-5.17).

Crannaptu HATO

- STANAG 4670/ ATP-3.3.8.1 «<NATO UAS Training/Classification». JlokymMeHT
nimutk UAS Ha Tpu kimacu: Class I (mo 150 kr, mo 5 000 ft AGL, paniyc mo 50 km
LOS), ClassII (150-600kr, mo 18000 ft AGL, ~200km LOS) ta ClassIII
(>600 kr, marots migkaacu HALE/MALE/Strike i3 Bucotamu ao 65000 ft i
paniycom 6e3 oomexxenb BLOS). Lo Tabnumro knacugikanii HATO naBeneno,
30kpema, B aHamiTuuHOMY 3BiTi NATO JALLC «UAS — Unmanned Aircraft

Systems» (po3zn. 1.4.3), mo npsimo nocunaerbest Ha STANAG 4670 six mxepeno.

SIKII0 3BOUTH BUIIETIEPEPAXOBAHI THIH IPOHIB BIAMOBITHO JO JIOTIKH 3aCTOCYBaHHS

TUIIB KOMIUIEKTYIOUHX, TOUIJIBHO BUALIUTH HACTYIIHI TPYTIN:

PosBimyBanbai aponu (ISR) — morpedyroTs rapuoi ontuku, Benukoro endurance (dac
0e3repepBHOrO 3aCTOCYBAaHHS — aKyMYJISITOPU BEJIHKOi €MHOCTI), MOMJIHMBO, CODT i
PO3Mi3HABAHHSA/aBTOHOMHOTO KEpPYBaHHS TOJBOTOM (a II€¢ BHMAarae TOTYXHI OOpTOBi
KOMIT'IOTE€pH), 3B’S30K, L0 3abe3meuye BeNMKHI pajiyc 3actocyBaHHs. [loTpeOyroTh

KaTaIyJIbTHU I 3aIlyCKy Ta IIapallyTH s IPU3EMIICHHS.

VYnapui aponun FPV (kamikans3e) — TakTHYHI MajoraGapuTHI yJIapHi IpOHH, MaroTb
CMUJIbHY KOMIIOHEHTHY 0a3y: MOJBbOTHI KOHTPOJEpPH, IJIaTH PO3MOJUTY >KUBJICHHS, IJIaTH
perymsmii o0epTiB MOTOpIB, MPOMENIEPH, MOTOPH 1 T.1. (1€ KOJUIIHI IUBUIHHI CIIOPTHBHI

JPOHU).
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bomOepn — BHpI3HAIOTHCS HASBHICTIO TEIUIOBI3IMHMX Kamep (uepe3 cBiil po3mip
3aCTOCOBYIOTHCS TIEPEBAKHO BHOU1, OO BICHB JIETIIIE 30UTH ), OLTBII OTY>KHUMU MOTOPaMH Ta
OumbuMH paMaMu (1100 HeCTHU OuIbIIe HABAHTAXKEHHsS), HEOOXITHICTIO CTaOUIBHIIIOTO
3B’3Ky — LI€ JIpOH 0aratopa3oBOr0 3aCTOCYBaHHSA, OTKE Mae OyTH TOBEPHEHHH, TaKOX
cucrema ckuny (drop system) € yHIKaIbHOIO JUIS IIOTO Kacy. JloJaTKoBO, I1i APOHU MOXKYTh
MEPEBO3UTH BaHTaXi, OCKIJIBKH IITUPOKOTO 3aCTOCYBAHHS BAaHTAXKHI APOHU HE oTpuManu (1ie,

B MUHYJIOMY, arpo-ApOHH).

FPV Ta 6oM0epu MOxHa 00’ €JHATH B OJJMH KJacTep.

Deep strike/middle strike — Tex kamikan3e, HMEpeBaXHO APOHU THILY «KPHIIO», i3
3aCTOCYBaHHSM 1HEpPILIMHUX CHCTEM KepyBaHHS (3BUYalHO, MaKCUMallbHO AemeBux). Cepen
IHEepIIMHUX CHUCTEM MOXYyTh OyTM — wMemcu (HaOip [HaT4YMKIB, IO OOpPaxOBYIOTh
MO3MIIIOHYBaHHS Ta IIBUAKICTB), ooMeTpis, BucokorouHi GPS-monyni abo CRPA-anTenu,
aKk-0T «KomeTay (3aBaOCTiiKi HaBiramiifHi CyImyTHUKOBI MpUiiMayi), MarHiTOMepHa HaBiraris
(mo mamax wmarniTHuX moniB), Crapmink. Yactro He MawTh BimeosiHka. [loTpeOyroTh

KaTaIlyJIbTH JUIs 3aI1yCKY.

Hazewmni Ge3ninoTHi miaatdopMu — ABUTYH, I1Aci — KOJIICHE a00 TyCeHUYHE, BaXKIIUBICTh
miaBicKH. 3B 30K — nepeBaxHo CTapiiHK, OCKUIBKU I TJIATGOPMH MAIOTh Ty’K€ HU3ZBKUN
panioropu3oHT Ajs BignaneHoro kepyBaHHs. [upoxo 3’saBustorbess UGV 3 0NTOBOJIOKOHHUM
3B’13KOM. MOXyTh HecTH ONTHUKY abo Typeni. IlepeBakHO 3aCTOCOBYIOTHCS JIsl JOCTaBKU

BaHTaXiB. MOXXyTh MaTH OpOHEKAICyJIH JJIs eBaKyallii MopaHeHHX.

Mopcbki Oe3minoTHi mnatrgopmu — pyriid — JIB3 abo BoOMET, 3B’ 30K — MEPEBaKHO

CTapJIiHK (HU3BKUH paliorOpU30HT), HEOOX1THICTh CyTHOOYIIBHOT KOMIIETEHIIi.

SAki KJ0OY0BIi THNM PH3HKIB MNOB’A3aHI 3 BHKOPUCTAHHAM KHTAHCBKHUX

KOMILIEKTYI04YHX B nisiomy B UAV?
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KmroyoBuii pusuk — OJOKyBaHHS TOBapiB Ha MUTHHMLI IiJ 4Yac eKcropry abo
HEeOOTpYHTOBaHAa BiJMOBa TMOCTAYaJIbHUKA BiJ JOTOBOpY. 3a3BUYail >KOJHUX CAHKIIIH
JOrOBOpaMH 3 KUTAaHCHKUMH MOCTadyalbHUKAMU HE TependaueHo, OTKe, BUPOOHUK HE Mae
KOJJHUX Ba)KEJIB BIUIMBY HAa HUX. 3 1HIIOTO OOKY, YKpaiHCbKMI BUPOOHUK, 11O MTOCTAYaE 32
JepKaBHUMHU KOHTPAKTaMH, 3aBXIU Mae pu3uk mtpadis (3a3Buyait 0,1% 3a KoxeH JeHb
MIPOCTPOUYCHHS, 10JAaTKOBO 7% 3a moHaz 30 aHiB, 20% Bia BapTOCTI HETIOCTABICHOTO TOBAPY
y pasi po3ipBaHHS OTOBOpY). € MpaKTHKa 3aCTOCYBaHHS BCIX BHIIENEPETIYCHUX CAHKIIIN
pazoM (o1xe, 11e 30% Bix BApTOCTI HETIOCTABICHOT O TOBAPY ), 1110 CTBOPIOE 3HAYHUHN PU3UK IS

YKpaiHCBKOTO BUPOOHHKA.

Oco0sIMBO 11€ CTOCY€ETHCSI KOMIIOHEHTIB, BUPOOHHIITBO SIKUX MOTpeOy€ MEBHOTO Yacy —
KUTAWCHhKUA TOCTA4abHUK MOXE TSATHYTH BECh TEPMiH, BiJBEJACHHUN Ha BUPOOHMIITBO
3aMOBJICHOI MapTii, 1 MOBIAOMIIATH MPO HEMOXKIIHUBICTh MOCTABKU BXKE TOMI, KOJIH CTPOKU

MOCTaBKHU BXKE MIPOCTPOUCHI.

SAxi 3 HuX, Ha Bamy 1ymMKy, € HaHOiIbII KPUTHYHUMU?

Haii0inp11 KpUTHYHOIO € BTpaTa yacy.

Takox KpuUTHUHUMH € (IHAHCOBI PU3HMKH, OCKUIBKM 3a3BHYail cymMa IMOTEHLIHHOTO

mrpady nepeBaxkae cymy nepeoIiaTH, SKy BAPOOHUK OTPUMYE 33 JOTOBOPOM.

Jas gaxkux i3 Bu3HaueHnx Bamm kiactepiB 3ajIeKHICTH Bil KHTaHCBKHX

KOMIIOHEHTIB € Hall0u1b1 npo0aeMHo0? B yomy 1e nposiBiasieTbesi?

HaiiOinpmoro € 3anmexsicte kiactepa yaapuux FPV 1 OomOepi. Kwuraiiceki
KOMIUIEKTYI0ul B nux kiactepax 3HauHo (100-200%) mmxui, Hixk aHanorun B EU a6o US.
Hanpuknan: monboTHI KOHTPOJIEPH, PETYIATOPH 00EPTiB MOTOPIB, IPONENIEPH, ICHHI KaMEpH,
aHTCHH-TIEpelaBayi — a 11e OCHOBHI CKJIaJ0B1 yacTuHU. Hy 1 BapTO Bi3HAYMTH, 1O 116 MACOBHIA

MMPOAYKT — COTHI THCSY OJUMHHIb BUT'OTOBIAIOTHCA M 3aMOBIISIIOTHCS H_[OMiCSII_UI.
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[TpuGinM3HO TaKOIO K caMoIo € 3alexHicTh cermenta UGV.

3 iHmoro OOKy, HaWOULIbII KPUTHYHOIO € 3aJIeXKHICTh A kiactepa ISR-nponis,
OCKUTbKM TpoOJeMH 3 JOPOrOBAPTICHOIO ONTHUKOIO MOXYTh IOBHICTIO OJIOKYBaTH
BUPOOHMIITBO, HAaBiTh SAKIIO pPEIITy KOMIIOHEHTIB BHPOOHHK BHUIOTOBISE caMm abo

BHUKOPHUCTOBY€E HEKUTAMCHKI.

Jlnst knactepa strike-drones 3aexHicTh € TOMIPHOIO, @ TAKOK BU3HAYAETHCS MIEPEBAYKHO

nsurynamu ta 6azosumu IMII i MEMS-akcenepomeTpaMy HUKHBOTO CEIMEHTA.

Jlnst xnactepa maritime drones 1s 3aJIeXKHICTh €, 00’ €KTUBHO, HAWMEHILIOI0: MOTOPU —
AMOHCHKI; 3B’5130K — CTapiIiHK; KOPIyCH — BJIACHOTO BUPOOHUIITBA; HABIralis, sk MpaBuiIo,

TEX HE KUTalChKa

BpaxoByrwoun ni pusuku, a Takox BiakputTsa ekcropty 10 HATO ta o0Me:xxeHHst
00 KHTAaliCbKHX KOMIUIEKTYIOUYHX i3 00Ky 3axigiHoro cBiTy, sIK BiIpi3HsI€EThCS
akTtyaJabHictTb NATO compliance aisi pi3HMX KJacTepiB: Je Ile¢ KOPOTKOCTPOKOBAa

HEOOXi/IHICTB, /1e — cepeIHLOCTPOKOBA (BiJ 2 POKIB), a 1e — He € NPiOPUTETOM B3araJi?

ISR: KopotkoctpokoBuil mpioputer — compliance BigkpuBae MpeMiaJbHUNA PHHOK
HATO Bxe 3apa3, a iHTerpaiis 3axiIHuX pillieHb, IK-0T TeruioBiziiHi kamepu FLIR, nae Ham
CTapTOBY IIepeBary, Ky Tpeba 3aKpiluTH 3aMiHOIO TiMOIa, 3B’ 3Ky i Oatapeid mpotsrom 12—

18 micAris.

Deep/Middle Strike: KopoTkocTpokoBuii HpiopuTeT 13 HAWKpaIIUM CIiBBIIHOIICHHIM
3yCHJIb 1 pe3yibTaty — 60pT Bxke Ha 60—70% compliant (cepBonpuBoau — EU, /IB3 — EU/Japan,
Aptominiotn — AU, UA, CRPA — EU, UA, ICU/MEMS — EU, USA), a Hima 0010BO-

BaJIiI0BaHUX NanbHOOIHUX miaTdopm y HATO choronHi mpakTHUHO MOPOKHS.
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Maritime: KopoTKocTpokOBUI mpiopHTeT sSK (GOPMaJbHICTh — MPOAYKT 3a CBOEIO
MPUPOJIOI0 Maiibke MOBHICTIO compliant, 1 BUpOOHUK 3aXOAUTh HA PUHOK SIK TE€XHOJIOTIYHUN

migep 6e3 miHOBOTO 6ap’epy.

FPV + 6omOepu: CepelHOCTPOKOBUI IPIOPUTET Yepe3 IBOIIHIHHY CTPATET110 — MacoBa
KuTaiicbka 6a3a Juist YKpainu cborojHi, okpema rnpemiaigbia NATO-ninis go 2027-2028, konu

€BpOIIEHiChKa eleMeHTHa 0a3a 103pi€ (OMyCTUTHCS) 10 MPUHHATHUX ITiH.

UGV: CepenHbOCTpOKOBHUI MpiOpUTET 13 (OKYCOM HA apXiTEKTypHE IUIAaHYBaHHS —
€BPOTEUCHKUN pPUHOK Me QopmyeTbes, a 3amimeHHs LFP-Garapeit 1 moTopiB craHe

peanictuaanM nutie micis 2027 poky.
Baok 2 — Kaacrep ISR (po3BinyBaybHi 1poHn)

KomnoneHnTHa 0asza

SIKi KOMIIOHEHTH € KJIIY0BMMH JJIsl HbOro kJjaacrepa? CnpoOyiiTe 3rpynmyBaTu ix

3a KaTeropisiMmu.
[Tnanep 1 pymwiit: pama, MoTopu Benukoro kinacy, ESC, nponenepu.
Agionika: aBrominot, GNSS-npuiimay, IMU, maraiTomeTp.
3B's130k: MESH/MIMO-niHKu (OCHOBHUH 1 pe3epBHUI KaHAIH), aHTCHH.
OnToeneKTpoHHA CTaHIIis: cTadimi3oBanwmii miaBic (TiMbai), Terwtosizop, EO-kamepa.
Kusnenns: Li-lon GaTtapeiini 30ipku, BMS.
3amyck/mpu3eMIICHHS: KaTalyJbTa, apailyTHa CUCTEMA.
OO6uncnenns (onuiitHO): companion-koMm'totep A onboard Al.
SIki 3 MUX KOMIIOHEHTIB HAHOLILII 3aJ1esKaTh Bil KHTaliCBKOro MOXOM:KeHHA?

Mortopu Benukux MynsTHpoTopiB (T-Motor, MAD Components) — ToMiHyro4a 4acTKa.
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I'imGan-crabinizarop: mexanika (hollow-shaft BLDC-moTopuukw, slip-rings, eHKoiepn)

— nepeBakHo KuTaii, HaBiTh y NATO-ready rimbanax.

Temnoizopu noOyToBo-mpomucioBoro cermenra (InfiRay, Hikmicro) — xomu

BUKOPUCTOBYIOThCS 3amicTh FLIR.
Astominot cepenuroro cermenra (CUAV, wactuna Holybro).
Li-Ion xomipku EVE — gacTtkoBo.
Ym € pia uux koMnoHeHTiB peaqbHi NATO-compliant ansTrepnaTuBu?

Astominor: Cube Orange+ (ABctpaiisi), Auterion Skynode (IlIBeiitiapist/CLLIA, Blue

UADS), ykpaincekuit Fury — noctymHi, 1iiHa cyMicHa.

GNSS: Septentrio (bensrisi), u-blox (IlIeeitmapisi), NovAtel (Kanana) — moBHOIiHHA

3amiHa 0e3 I[IHOBOTO CTpHOKA.

Jlinku: Doodle Labs, Silvus, Microhard, Radionor, DTC — moctymHi, 2—4x mopoxui 3a

SIYI, asie 3 IPUHLUMIIOBO KPALMMHU XapaKTEPUCTUKAMH.

I'imban: Gremsy (B'ernam), NextVision (I3pains), Octopus ISR (ITonpima) — qoctymHi,

1.5-3x mopoxui. 3’ ABISIOTbCA YKPaiHChKU BUPOOHUKH HU3BKOTO CETMEHTY
Temnorizop: FLIR Boson/Hadron, Lynred (®pamniis).
Li-lIon: Molicel P42A/P45B (TaiiBanb) — JOCTYIIHO, IIiHA CITIBCTABHA.
Mortopu Benuki: Plettenberg, KDE — 5-6x noposxui.

Pusuky Bijl KUTANCHKUX KOMIUIEKTYHOUUX

SIKi KOHKpeTHI PM3MKH NOB’fI3aHi 3 BUKOPHCTAHHAM KHMTaliCbKHMX KOMIIOHEHTIB

AJI IbOro Kjaactepa? B yomy nposiBasieTbest iXHiid BIVIUB?
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Kackaguuii edexT: 3puB OIHOTO KOMIIOHEHTa 3yNUHSE 30MpaHHS BCHOTO OOpTY
Baprictio $15-40K, ockineku B ISR-mponi 300-500 mo3wmmidd, i migmina "Ha JbOTY"

HEMOXITUBA.
[Ty BUpOOHHIITBA TPUBAICTIO 2-4 THIKHI MiABUIIY€E MUTHI PU3UKH.

KonrpakrHi mtpadu B abcomoTaux mudpax: $5-12K 3a oquHUI0, MITBIHOHHI 30UTKH

Ha MapTii.

Penyramiiini pusuku 3 NATO-3aMOBHUKaMH: BUSBICHHS KUTAWCHKHX KOMIIOHEHTIB Y
MOCTaBJICHUX OOpTax MOKE MPHU3BECTU O PO3ipBaHHS KOHTPAKTIB i BHECEHHS /0 «YOPHHUX

CIIHACKIBY.

Pusuk cankuiii €C mono Kutaio — y Oynb-sSKkuii MOMEHT MOXe 3'SIBUTHUCS PETyJISATUBHE

OGMC)KCHHSI, SAKC OAHOPA30BO BUKIIOYHUTHL KOMIIOHCHTH 3 JIAHIIIOr'a TIOCTAYaHH:.

Crkiaauicts nepexony Ha NATO-compliant KOMIUIEKTYEOU1

Hackinbku peanicruunum € nepexin Ha NATO-compliant cymicni 3 NATO, pas

bOro KJacrepa?

Bucoxka peanicruunicts. ISR — kiactep, 1e norouna compliance Bxe ~40-50%, a FLIR-
iHTerpamis 3aKpuBae HaickinanHimy dvactuHy (onTuka). Exonomika Oopty ($15-40K)

J03BOJISIE€ HAIlIHKY Ha compliance 6e3 BTpaT puHKY — NATO-3aMOBHUKH T'OTOBI IIJIATUTH.
Sk Bu oniHIO€TE 4aCOBI FOPU30HTH TAKOI0 Mepexoxy?
[TinoTHa compliance-Bepcis (hrarmaHcbkoi athopmu: 6-9 Micsis.
Cepiitne BupobHmITBO compliance-ninii: 12-18 micsiis.

[ToBna ceptudikaris (Blue UAS, EDA catalogue, narionanshi nepeniku HATO): 18-30

MICSLIB.
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Axi kuTalicbki KOMIUIEKTYIO4Yi TYyT HaiiBaxkde 3aMiHMTH? B 4yomy mnoJsiraothb

OCHOBHI cKJagHOIIi?

Mexanika rim6ana (hollow-shaft motors, slip-rings). HaBite NATO-compliant rim6anu
Gremsy/NextVision MalOTh y CBOEMY CKJIaJi YaCTUHY KHMTAaHCHKOI MEXaHIKH — CIIPaBXKHS

IJIMOMHHA IEKOHTaMIHAIlis TYT IPAKTUYHO HEJOCSHKHA 0e3 BIIACHOTO po3pobieHHs riMbana.

Bemiki BLDC-motopu ans mynstuxontepiB 10-25 kr. Plettenberg i KDE — nie apione
BUPOOHUIITBO 3 JIOBITMMH TEPMiHAMH TMOCTaBKU (3—6 MICSAIiB) 1 OOMEXKEHOI PO3MIPHOIO

CITKOIO.

Li-Ion xomipku Bucokoi eMHocti 21700. Molicel (TaiiBanb) — earHa AOCTYITHA OTIIis,
ajle oJfHa KOMIIaHis — OJHa TOYKa BIIMOBH; y pasi mpobiiem y TaiiBaHi (MOJITUYHUX YU

BUPOOHMYMX) aTbTEPHATUB Mail’ke HEMAE.

BucokoskicHi kapOOHOBI Iponesiepu Bemkoro aiamerpy. Mejzlik (Uexis) e, ane obcsru

0OMEXKeHl.

Ax Buxopucranaa NATO-compliance koMIJIeKTYylOUHMX BILIMHe Ha o0csry, lead
time Ta co6iBapTicTh?

CobGiBapticth: +15-25% (6opt nepexoauts 3 $18K y niamazon $22-24K — npuiiHsITHO
U1 PUHKY ).

Lead time: +4-8 TmwxuiB mns kputnunux no3uiiit (FLIR, Plettenberg, Doodle Labs),

toc 2-3 MicALli CTPaxoBOro 3amacy siK MOJTITHKA.

O6csru: ckopoueHHs Ha 20—40% y KOPOTKOCTPOKOBIi NEPCHEKTHBI Yepe3 0OMEeXEeHHS
MOCTa4yaIbHUKIB MOTOPIB 1 TiMOaiB, aje 3 MOBEPHEHHSIM JI0 MMOTOYHUX 00cCsTiB uepe3 12—18

MICSLIB.

IInan mivi g yKpaiHCbKUX KOMITAHIT
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Sy cTpareriio po00oTH 3 KOMIIOHEHTHOIO 023010 /ISl ILOI0 KjaacTepa Bu BBaxaere

HalO0iIb epeKTHBHOIO?

[Tpuckopenuii nepexin Ha full compliance npotsirom 12—18 wmicsiiB yepe3 CUCTEMHY
pOOOTY 13 3aMillleHHs] KPUTUYHHX BY3I1iB, 3 01opoto Ha motouny FLIR-iHTerpariito sik crapToBy
compliance-niepeBary. Ctpateris peanizyeTbcs uepes3 MOCTIMHNI MOHITOPUHT pUHKY T'1MOaliB,
JHKIB, aBTOIUIOTIB, aKyMyJsATOpiB 1 (OpMYyBaHHS CTaOUIBHUX BIAHOCHH 13 KITIOUOBHMH

ImocrayaJlbHUKaMU.

SAxi npakTuyHi kpoku Bu 6 nopaaniau ykpaiHCbKMM BHPOOHMKAM JUIA peaJti3amil

UbOro miaxomy?

3B’s3atucs 3 Gremsy (B’ernam), NextVision (I3painb), Octopus ISR (Ilonbima) — mis

oTpuMaHHs crierudikariil, nin, MOQ i TecTOBUX 3pa3KiB.

3amoBiieHHsT demo-unit koxHOro rimo6ana, tecryBanus 3 FLIR-iHTerparmiero 3a 8—12

TUKHIB.

[Mapanensue TecryBanns Doodle Labs, Silvus, Microhard, Mobilicom, Radionor — 3amur

Ha loaner-o0namgHanusa LIt 2—4-THXKHEBUX [MOJILOBUX TECTIB.

Kgamigikaris Cube Orange+ i Auterion Skynode sik anpTepHaTHB aBTOMUIOTHUX CUCTEM

Ha TECTOBIN TIATPOPMI.

ITepexin Ha Molicel P42A/P45B 3 pesepBom y Burisiai Samsung 40T.

Buisauii aynut rimOan-Bupobnuka y B'erHami/Ilombuii ans Bepudikarmii skocTi i

IIOTYKHOCTEH.

[Tomaua va DIU Blue UAS i EDA catalog.

CrpaxoBuil 3amac KpUTHYHUX compliant-KOMIIOHEHTIB Ha 3—6 MICAIiB BUPOOHHYUX

00cHriB.
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S 1i KPOKHM MOKHA PO3NOAINTH B Yaci?

0-3 wmic.: sourcing, mepur KOHTakTH, demo-3anuTH.

3-9 mic.: TecTyBaHHS 3pa3KiB, MOJLOBI BUIIPOOYBaHHS, BUI3HI Ay JUTH.

9—15 mic.: cepiitna compliance-muiardopma, ceprudikartis.

15-24 mic.: NATO-KOHTpaKTH, pO3BUTOK HAlllOHAJIILHOTO T'1MOai-BUpOOHHUIITBA.
SIxi OCHOBHI CKJIaJHOII BHHUKATUMYTh il Yac peasizanil wiei crparerii?

JoBruii mmkn orpuMmanas TrimoOaneHuUX demo-units. NextVision i Octopus ISR
BIJIMOBIAAIOTh HA 3amuTH 3a 2—3 THXHIi, demo-unit mpuxoauth 3a 10—-16 THXKHIB, IHKOIHU 3

B1IMOBOIO Y Ha/IaHHI (TIOJTITHYHI/0€3MeKOB1 MPUYHHH).

I3painbebki excnopTHi ooMexenHs. NextVision ta [Al-noxiani noTpedytoth end-user
certificate 1 i3painbcpkux export licenses, mo momae 8—12 THXKHIB 1 MOXE 3aKIHUYHTHUCS

BIZIMOBOIO.

CxuitagHicTh iHTErparii riM0aniB 3 BIacHO aBioHiKOI0. Pi3Hi mportokonu (Ethernet,
CAN, MAVLIink), pi3Hi cuctemMu YIpaBiiHHs, pi3HAa JOKYMEHTAIlisl — KOXKHA I1HTErparfist

BUMarae 4—8 TIKHIB IHKEHEPHOT poOOTH.

OOMesxeHi iHTerpalliifHi pecypcu nocrayaabHUKIB JiHKIB. Doodle Labs i Silvus Hagarots
MiHIMaJIbHY TEXHIYHY MIATPUMKY, OUiKYIOUH, IO IHTErpaTOp CaMOCTIHHO BHpIIIyE MUTAHHS

RF-nu3aiiny, anteH i tuning.

Molicel six ennHa TOuka BiAMOBH. TaliBaHb — T'€OMONITUYHO PU3MKOBAHA JIOKALd, 1 Yy

2024-2025 pokax Bxe Oyiu rnepeboi 3 mocTauaHHIM.

Bucoka BapricTs TecToBuX miaardopM. [ToBHOiHHE BUNpoOyBaHHS BUMarae 30MpaHHs
3-5 TecroBux OopTiB 3a $15-25K KOXKEH, 10 CTAHOBUTH CEPHO3HY IHBECTHUIIIIO O€3 rapaHTil

pe3yibTarty.
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OOepeXHICTh  €BPONEHCHKUX TOCTAYaJIbHUKIB IIOAO YKPAaiHCBKOTO  KiHIIEBOTO

BUKOPUCTAHHS — OCOOJIMBO I10I0 KOMITIOHEHTIB MOBIHHOTO MPU3HAYEHHSI.
SAxi pimeHHs a00 MiAX0AM MOKYTh AOIIOMOITH MOA0JIATH Ii CKJIAXHONLI?

CrnemianizoBaHa iHTerpaniiiHa koManaa (3—5 iHXEHEpiB — eNEKTPOHiKa, MPOIINBKH,

MeXaHika) miJi compliance-Tpek — 6e3 bOro MUK IHTETpallii pO3TATYETHCS HAa POKH.

PamkoBi NDA 3 3—4 rim0an-BUpoOHUKAMH OJHOYACHO — NPHUCKOPIOIOTH OTPUMAaHHS

demo-units 3aBasKH napanenbHiii poOoTi.

[TpencraBuuk B [3paini/ITonsmi/€C abo ykpaiHChKUI areHT A1 0COOUCTOrO CYIPOBOLY

MIEPEroBOpiB 1 ayAHTIB — 3HWKYE KOMYHIKaIlIifHy 3aTPUMKY 3 THKHIB 10 JIHIB.

JluBepcudikartist 6aTapeifHuX KOMIpOK uepe3 ogHouacHy Baifanio Molicel + Samsung

40T + LG M50 — 3 moTouHi nak-1u3aifHul 3 pI3HUMH KOMipKaMU.

ChiBrparis 3 €eBponeiChKUMH IHTETPaTOPCHKUMU KOMIAHIsIMU (HATPUKIIAT, TIOJIbCHbKUMU
a00 YeChbKMMH) Uil OTPUMAHHSA JOCTYIy O CKJIAQJHIIIMX KOMIIOHEHTIB uepe3 JIOKaJbHi

JJAHITIOI'Y ITIOCTaYaHHA.

Crangapruzanis OoproBoi muHM (Ethernet + MAVLink 2) mms  wiHimizamii

IHTerpalifHoro 4acy 3 HOBUMH TI'iMOanaMu Ta JIIHKaMH.

JIOBrOCTpOKOBa iHBECTHUIIiSl B HALlIOHAJIbHE T1IMOaJI-BUPOOHHUIITBO SIK CTPaXOBHIA KaHAI —

3 TOPU30HTOM 3—5 POKIiB.
baok 3 — Kaacrep Deep/Middle Strike

KomnoneHnTHa 0asza

SIKi KOMIIOHEHTH € KJIIY0BMMH /sl HbOro kJjaacrepa? CnpoOyiiTe 3rpynmyBaTu ix

3a KaTeropisiMu.

[Tnanep: KOMIO3UTHA KOHCTPYKIIisl (KpHIIO, (BDIO3EISDK, KEPMOBI IIOBEPXHi), MaTepiaiu.
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Pymiiina ycranoBka: /IB3 abo enextpumunuit BLDC, namuBHa cucrtema, craprep,

mporesep.
Hagiramis: aBrominor, CRPA-GNSS, Taktiana IMU, MaraiToMeTp, 0IOMETpis.
3B's130K: Tenemerpis, Starlink (mist Deep Strike), oniriitHO BiieoiHK.
AKTyaTOpH: CEpBOIPUBOIU KEPMOBUX MTOBEPXOHb.
Kopucue HaBantaxenss: bY, miapuBHUK, MEXaHi3M 1HIIIFOBaHHS.
3amyck: KaramynbTa (MTHEBMAaTUYHA/PaKeTHA), OMIIIIHO IIIaci.
SIki 3 MUX KOMIIOHEHTIB HAHOLILII 3aJ1e2KaTh Bil KHTaliCbKOro MOXOM:KeHHA?

3aranpHa yactka Kutaro — 25-35%, nepeBaxxHO B HEKpPUTHYHUX a00 JIETKO3aMiHHUX

By3JIaxX.
- CepBoIpuBOIY KEPMOBHX OBEPXOHB (OFOIKETHHUI CErMEHT).
- Kuonogi /IB3 (DLE, NGH — k1o HiMEUIIBKUX/STIOHCHKHUX JIBUTYHIB).
- IloOyroBi MEMS-IMU y nemnieBux aBTOMIIOTaX.
- UYacTtrHa KOMIIOHEHTIB aBTOMUIOTA (IIaTH, KaOenbHa 300pKa).
- JIpiOHa enexkTpoHiKa MAIMBHOI CUCTEMHU (PETYNIATOPU, TATIUKH).
Ym € pia uux koMnoHeHTiB peaqbHi NATO-compliant ansrepHaTuBu?

CepBonpuBoan: Volz (Himeuuwna), Hitec Multiplex (Himeuunna), MKS (TaiiBans),

Savox EU-line — moBHOIlIHHA aJIbTepHATHBA, 3—5% JOpOXKYa.
JIB3: 3W (Himeuunna — $1 500—4 500), Limbach (Himeyunna — $4 000—12 000), UAV
Engines Ltd (Benuka bpuranis), Hirth (Himequnna) — cranmapt ramysi, 3—8% mopoxkdi 3a

KJIOHH.
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Asrominor: Veronte (Icmanis), UAVOS (IlBeiinapis), MicroPilot (Kanama), Cube
Orange+ (ABctpauisi), Auterion (IBeiinapis/CILA), ykpaincbkuii Fury — mumpoxuii Bubip 3a

PI3HUMH I[IHOBUMH KaTETOPisIMHU.

GNSS antu-PEB: CRPA "Kometa" (Ykpaina), Septentrio AsteRx, NovAtel GAJT —

opuriHasnibHi NATO-KOMIIOHEHTH, albTePHATHBA F'OTOBA.
Taxtuuna IMU: KVH, Honeywell, Sensonor, Analog Devices — mOBHOIIIHHO.

Pusuky Bijl KUTANCHbKUX KOMILUIEKTYHOUUX

SIKi KOHKpeTHI PU3MKH NOB’A3aHI 3 BUKOPHCTAHHAM KMTAlCbKMX KOMIIOHEHTIB y

nbOMY KJacTepi? B yomy nposiBiasieTbest iXHii BIVIUB?

Karacrpodiuni Hacmigku BinMoBH KJI0HOBOTO JIB3 y monboTi — BTpaTa 60pTy BapTicTIO

$50—150K y rinmmbuHi BOpOokoi TepUTOpIii, HEBIANIPALbOBaHA I[1Tb.

Pecypcha Henepen6adyBaHiCTh KIOHIB — 3asBJeHi 25—50 TOMH 4acTO CKOPOUYYIOThCS JI0

10—15 gepe3 sKiCTh MaTepiatiB.

3aTpUMKH CEpBONPHUBOIIB — KEPMOBI MMOBEPXHI KPUTHYHI, €3 HUX OOPT HE JIiTa€; 3pUB

OJTHOTO TTOCTaYaHHs 3YMUHSE BC1 JiHIT 0/Ipa3y.

"[TmoMOKM BUroTOBIIOBaYa" B IUIATaAX KHUTANCHKUX AaBTOIJIOTIB — IIOTEHIUWHA

KiOepBpa3IuBiCTh, 1110 aBTOMAaTHYHO 0JI0Ky€e BuxiJ Ha puHoK NATO.

Crkiaauicts nepexony Ha NATO-compliant KOMIUIEKTYEOU1

Hackinbku peanicruunum € nepexin Ha NATO-compliant cymicni 3 NATO, pas

IbOro KJacrepa?

HaiiBuma cepen ycix kiactepiB. CraproBa nosuiist Bxke 60—70% compliance, KpuTuuHi
By3nmu (CRPA, IMU, Starlink) 3a mpupoor0 HEKHUTaiCbKi, KOMIIO3UTHE BHPOOHHIITBO —

BJIACHE/€BPOTICHCHKE.
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Sk Bu oniHIO€TE YaCOBI FOPU30HTH TAKOI0 Mepexoxy?

[lepma noBHo1iHHAa compliance-Bepcist: 6—9 MmicswiB (PpakTUIHO 3aMiHA CEPBONPUBOIIB
1 mepeseneHus Ha 3W/Limbach).

Cepiiina compliance-ninis 3 ceptudikarismu: 12—18 micsis.

[ToBHa inTerpamis B NATO-naHmoru nocradanss i 3aMoBlieHb: 18—24 micsiii.

SAxi kuTalicbki KOMIUIEKTYIOYi TYyT HaiiBaxde 3aMiHMTH? B 4yomy mnoJsiraorthb

OCHOBHI cKJIagHOIIi?

Cepiiinuit noctynauii JIB3 50-100 cm?. 3W 1 Limbach — mpeMiym-cermMeHT i3 J0BruMu
TepMiHamM# TocTaBkH (3—5 wmicsmiB) 1 qoporumu miHamu. lle equHUN KOMIIOHEHT, Y SKOMY

KUTaWChKi KJIOHU JIAl0Th pealbHU €KOHOMIYHUI BUTPAIIL

Macogi cepBONpHBOIM Uil HEOAHOpa3oBuX OoptiB. Ha strike-npon Butpauaerbes 4—8

CepBONpPHUBOIB; Volz poOuTh OOPTOBY BapTiCTh MOMITHO BHUILIOIO.

[To6yroBi MEMS-IMU vy OropkerHux aBromiiotax. Ilepexin na Taktnuny IMU
3mopoxuye apToniioT i3 $500 mo $5 000—15 000; e oOrpyHTOBaHO JMtie s Deep Strike, He

g Middle.

Ax Buxopucranaa NATO-compliance koMIJIeKTYylOUHMX BILIMHEe Ha o0csry, lead

time Ta cobiBapTicTh?

Cob6iBapTicts: +10—-15% mst Middle Strike, +15-20% mst Deep Strike. Ha 6opty $80K

e +$8—16K — abCconoTHO MPUIAHATHO VIS PUHKY.

Lead time: +1-3 wmicsui wepe3 3akymiBmio JIB3 3W/Limbach; kputnyauii MoMeHT

TUTaHYBaHHS — MIEPE3aMOBIICHHS Ha 6 MICSIIIB.



70

OOcsrn: NPUHLMIIOBO HE OOMEXYIOThcs compliance-nepexosoM, OCKIIBKH 1€ He

MacoBuil mpoaykT. JlimiTaris mocradansaukamu JIB3 (3W Bumyckae ~15-20K aBuryHiB Ha

PiK 3arajioM) — €TUHUIA pealbHUN 0OMeXyBay sl CEpeITHbOBEITHKIX OOCSTIB.

baok 4 — Knacrep Maritime

KomnoneHnTHa 0asza

SIKi KOMIIOHEHTH € KJIIYO0BMMH JJIsl HbOro KJacrepa? CrnpoOyiiTe 3rpynmyBaTu ix

3a KaTeropisiMu.

Koprmyc 1 rigpoaMHamika: CKIOIJIACTUKOBUI/AIIOMIHIEBUM KOPIIYyC, YIIUIbHEHHS,

AHTUKOPO3iiHI CUCTEMH.

dasi.

Pymmiii: migBicHuit JIB3 abo BogoMeT, majqMBHA CUCTEMA.

Hagiramis: mopcekuii GNSS, ripokommac, AIS, pagap, €XoJ0T, aBTOMIOT.

3B's30k: cynyTtHukoBuii (Starlink, Iridium) sik ocHOBHU, pamioNiHK y TepMiHAIbHIN

Cencopu: EO/IR rimb6an MOpCbKOTr0 BUKOHAHHS, JIA3EPHUM JaeKOMIp.

Kusnenns: craprepui AKbB, cepsichi Li-lon 36ipku.

Kopucue HaBanTaxkeHus: bBY Benukoro kaniOpy, miIpuBHUK, MEXaHI3M 1HIIIIOBaHHS.

SIki 3 MUX KOMIIOHEHTIB HAHOLILII 3aJ1e2KaTh Bil KHTaliCbKOro MOXOMKeHHA?

JlonoMiXKHa €JIeKTPOHiKa (KaMepH OrJIsiAy, HEKPUTHYHA TEJIEMETpis).

Yactuna cercopiB cepenopumia (natanku IMU HuxHBOTO piBHSA, ApioHI MEMS).

Li-Ton cepBicHi 30ipku (KOMIpKH MOKYTb OyTH KUTallCbKUMH).

Jlesiki KOMITIOHEHTH KOPITYCHHX pillleHb (YIIUTbHeHHs, KabeabHa apMaTypa).

Kuraiicrka yactka B BOM — 10—-15%, nepeBa’kHO B HEKPUTUYHUX BYy3/1aX.
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Ym € s nux koMnoHeHTiB peaqbHi NATO-compliant ansTrepHaTuBu?

Yci  KpuUTHYHI  KOMIIOHEHTH BXe MaroThb TrotoBi NATO-anbrepHatuBu i

BHUKOPUCTOBYIOTBHCA 34 3aMOBUYBAHHAM!

- Pymii: Yamaha, Mercury, Suzuki, Honda, Tohatsu (SImonis/CIIA).

- BomomeTu: HamiltonJet, Castoldi, Rolls-Royce Kamewa, Doen.

- Hagiramis: Furuno, Simrad, Raymarine, Garmin, Septentrio, KVH.

- 3B'a30k: Starlink, Iridium.

- Omnruka: FLIR Maritime — Bamia KOMIIETEHLIIS.

- Enexrpuuni pymii: Torqeedo (Himeuunna) 3amicts ePropulsion (Kurait).

Pusuky Bijl KUTANChbKUX KOMIUIEKTYHOUUX

SIKi KOHKpeTHi PU3MKH NOB’A3aHi 3 BUKOPHCTAHHAM KMTAlCbKMX KOMIIOHEHTIB y

nbOMY KJacTepi? B yomy nposiBiasieTbest iXHii BIVIUB?

Pusuku MiHiManeHi i He € cTpareriuHuMu. Kito4oBi crieHapii:

3arpuMKa TOCTaBKM JOMOMDKHHX KaMmep Orjiiay — He OJOKye BHPOOHHMITBO. Mo)kHa

3aminuTu Ha FLIR/Axis (I1IBeris).

[Tpobnemu 3 cepBicHUME OaTapesiMu — JIeTKo 3amimyoTbes Molicel/Samsung.

Cxkiaauicts nepexony Ha NATO-compliant KOMIUIEKTYEOU1

Hackinbku peanicruunum € nepexin Ha NATO-compliant cymicui 3 NATO, pas

IbOro KJacrepa?

PeanicTuunicTh mepexony ayxke BUCOKa. Bu 3a mpupomoro npoaykty ke Ha 90-95%
compliant. ITutanns nepeBenenHs pemtu 5-10% — 1e muTaHHA BUOOpPY MOCTavalbHUKA

JONOMIKHMX KOMITOHEHTIB, a HE apXiTeKTypHOi nepedyI0BH.
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Sk Bu oniHIO€TE YaCOBI FOPU30HTH TAKOI0 Mepexoxy?

[ToBHa compliance-aexnapanis s norouHoi miargopmu: 3—6 micsauis (ayautr BOM,

3aMiHa HECYTTEBUX KUTAMCHKHX MO3HUILIH).

[lepmmii xonTpakT i3 kpaiHoro HATO: peamictuuno Bxe 2026 mpu HasSBHOCTI

MOJIITUYHUX PAMOK.

SAxi kuTalicbki KOMIUIEKTYIOYi TYyT HaiiBaxde 3aMiHMTH? B 4yomy mnoJsiraorthb

OCHOBHI cKJIagHOIIi?

Hemae crpareriyHo Baxkux Juis 3aMmiHd. €IHA yMOBHAa CKIQIHICTh — JesKi
crieniaixizoBaHi HU3bKOOIOJKETHI CEHCOPH (€XOJI0TH HIKHBOTO Kiacy, kamepu orysiny 360°),

ane i TyT anpTepHaTHBH icHYI0Th y Furuno, Garmin, FLIR.

Ax Buxopucranaa NATO-compliance koMIJIeKTylOUHMX BILIMHe Ha o0csry, lead

time Ta cobiBapTicTh?
CobiBapricts: +3-5% (Ha 60pTy $200K e +$6—10K — craTucTHYHO HE3HAYHO).
Lead time: HecyTT€BO, J€sIKi MO3UIIT MOXKYTh 10JaTH 2—4 THXKHI.

OOcsarn: 6e3 oOMEKeHb; MOCTAYaJILHUKH MOPCHKOI ENEKTPOHIKM Ta PYIIiiB MaloTh

JOCTATHIO IOTYKHICTb 11 0OCIIyTOBYBaHHS 00CSTiB, HEOOX1IHUX YKpaiHi.
Baok 5 — Kiaacrep FPV + 6om0epu (TakTHuHiI MaJioradapurHi)

KomnoneHnTHa 0asza

SIKi KOMIIOHEHTH € KJIIY0BMMH JJIsl HbOro kJjaacrepa? CnpoOyiiTe 3rpynmyBaTu ix

3a KaTeropisiMu.

[Monithuit crek: monsotHU KoHTpOosep (FC), ESC, motopu BLDC, nponenepu, PDB.

Panio i ynpasninns: npuiimau ELRS/Crossfire, antenu.
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Bineokanan: FPV-kamepa, VTX, (ans 60MOepiB) TEIIOBI30P.

Kusnenns: LiPo-akymynaropu (FPV), Li-lon 36ipku (6omOepu, long-range FPV),

BMS.

Kopmyc 1 wmexanika: pama, KpituieHHs, (Uit OomOepiB) cucrtema CKuay 3i

CEpBOIPUBOIAMH ¥ TPUMadaMH.

Kopucne naBantaxenss: bY, miapuBHUK.

SIki 3 MUX KOMIIOHEHTIB HAHOLILII 3aJ1e2KaTh Bil KHTAliCBKOr0 MOXOM:KeHHA?

[Mpaktnyno Bci mo3umii, kpim bY. Kwuraiicbka wactka B BOM — 85-95%.
MononomnizoBani cermentu: wmotopu, ESC, PDB, VTX, FPV-kamepu, LiPo, pawmu,
cepBonpuBou. HemoHomomnizoBai, ane nominytoui: FC, npuiimMadi, TernaoBizopu Ho0yTOBOTO

CCIrMCHTA.

Ym € p1a uux koMnoHeHTiB peajqbHi NATO-compliant ansTepHaTuBu?

Mortopu: Scorpion (Himeuuuna), KDE (CIIA), Plettenberg (Himeyunna) — y 5-8%
nopoxxui. Hapasi € anbrepHaTiBa — YKpaiHChbKI MOTOPH B TiH e 1liHOBU# kareropii (G-Motor,

Eney)

ESC: Scorpion Tribunus, APD (CILA), KDE — y 4-6x nopoxui. 3’SBISIOTHCS

YKpaiHCBhKi aJIbTEPHATHBH.

[Tpuiimaui/panio: TBS (Yexis), FrSky (TaiiBanb) — 2-3% mopoxi, ajie JOCTYIIHI.

Temnosizop: FLIR Boson (CIHA) — 10-20% moposxui 3a moOyTOBI KHTAHChKI.

LiPo: nmpakTHyHO HEMa€ MPSMHUX AIBTEPHATHB Y TOMY K LIHOBOMY CEI'MEHTI; YaCTKOBO

— Tattu EU-assembly.

Cepsonpuoau ckuay: Volz, KST EU (Himeuunna) — 4—-6x nopoxdi.
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BucHOBOK: anpTepHaTHBM iCHYIOTh Maif’ke 3a BCiMa IO3UIIISIMH, ajie iXHS CyMapHa
EKOHOMIKa PyiHy€ KOHLIEMII0 OJHOPA30BOT0 JEIIEBOro JIpoHa. Pa3oM 3 THM 3’SBISIOTHCS

Je1eBi i MacoBi yKpaiHChKI aHAJIOTH.

Pusuky Bijl KUTANCHKUX KOMIUIEKTYHOUUX

SIKi KOHKpeTHi PU3MKH NOB’A3aHi 3 BUKOPHCTAHHAM KMTAlCbKMX KOMIIOHEHTIB y

nbOMY KJacTepi? B yomy nposiBiasieTbest iXHii BIVIUB?

MacmTal 30MTKIB Bif 3pMBY IOCTayaHHS — HaWBUINMK cepell yCiX KiIacTepiB uepes

BEJMKI 00cATH (THCAY1 OOPTIB HA MICSIIb).

MuTHI 3aTpUMKH OJIOKYIOTH OJpa3y BENUKI MapTii, OCKIIBKM KOMIIOHEHTH €

IICHTUYHUMH TSI BChOTO PSIAY MOJEICH.

MTpadu 3a gepxkoHTpaktamu (10 30% BapTOCTI HEMOCTABICHOI0) MHOXAaThCA Ha

BEJHKI 00CATH — pa30Bi 30UTKU MOXYTh CSATaTH JECATKIB MUTbIIOHIB T'PHBEHb.

BincyTHicTh BaxeniB BIUIMBY Ha MOCTayaJlbHUKA — KUTAHCBKI (paOpuKu MparrorTh 3

COTHSIMH YKPaiHCBKUX KIII€HTIB, ’KOJICH OKPEMUH KIIIEHT HE € IPIOPUTETHUM.

[Tpobnema "THXOro 3puBy" — MOCTa4aIbHUK MOXE TSATHYTH BECh T€pMiH BUPOOHHUIITBA,

a MOTIM MOBIIOMUTH PO HEMOKIIUBICTh, KOJIM TEPMiHH B3KE€ MPOCTPOYECHI.

Pusuk po3KpUTTS KOHTpakTHOI iH(OpMamii — mocravyanbHUkH, mnoB’s3aHi 3 KHP,

MOTEHIIIHO PO3TIIAIAI0Th CreludiKallii 3 TOYKH 30py PO3BIIAOCTYITY.

Cxiaauicts nepexony Ha NATO-compliant KOMIUIEKTYEOU1

Hackinbku peanicruunum € nepexin Ha NATO-compliant cymicni 3 NATO, pas

bOro KJacrepa?

Husbka peanicTuuHiCTb 17151 MacoBOTo cermenTa. [Ipoaykr 31 cobiBaprictio $400—800 3a

00OpT HE BUTPUMYE MOAOPOXKYAHHS B 2—3 pa3u Oe3 BTpaTH puHKY. Y cermenti misa 3CY
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compliance chOrojHi HE € BUMOIOI0 3aMOBHHKA; y cerMeHTi ekcriopty B HATO — nima

3aHAaATO BY3bKa.

Cepenns s npemianbHol JiHiT (5—15% o00csry), Mo MoXe ICHyBaTH MapalieIbHO

OCHOBHOMY BUPOOHUIITBY.

Sk Bu oniHIO€TE 4YaCOBI FOPU30HTH TAKOI0 Mepexoxy?

[Tinot npemianbaoi NATO-mniHii: 6-12 micamis.

CrabinpHa peMiajbHa JiHisg 3 okpeMuM BOM: 12-24 micsis.

3aMilleHHs B MacoBOMY cerMmeHTi: He panime 2028-2029, 3a yMOBH pO3BUTKY
eBporencrKoi eeMenTHoi 6a3u (6atapei ACC, motopu Dunker/Plettenberg y cermenti UAV,

PO3BHUTOK yKpaiHchkux BUpoOHUKiB FC i pazio).

SAxi kuMTalicbki KOMIUIEKTYIO4i TyT HaiiBaxde 3aMiHMTH? B 4yomy mnoJsiranorthb

OCHOBHI cKJIagHOIIi?

LiPo-akymynaropu 4S—-6S 1300-2000 mA-ron. Hemae anbrepnatuB NATO B miif
KaTeropii 3a NpUNHATHOIO wLiHOW. €Bponeiicbke BUpoOHMUTBO LiPo-makiB mis UAV —

MiHIMAJILHE.

[Mponenepu. Ilpec-popmu, TEXHOJIOTIS JIHBAPHOTO BHUTOTOBJICHHS, MAcIITa0M —

npaktuyaa Mmonomnounis Gemfan/HQProp/Azure.

Mini-motopu 2207-2812 po3mipHocteid. KuTaiicbki BApOOHUKH MalOTh BiAIpPaI[bOBaHy

TEXHOJIOT1I0 HAMOTKH Ta 30MpaHHs, Ky BaXKKO PEIUIIKYBaTH 3a MPUUHATHOIO I[IHOIO.

Inrerposani mudposi Bigeocucremu (DJI O3, Walksnail). DJI — 3a6oponena B NATO-

CIHMCKAaX, HE Ma€ KuTaiicbkux nudposux ananoris, HDZero po3BUBa€eThCS MOBUIBHO.

Ax Buxopucranaa NATO-compliance koMIJIeKTylOUMX BILIMHe Ha o0csry, lead

time Ta cobiBapTicTh?
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Co6iBapricth: +150-200% (0opT mepexoautsb 3 $500—800 y miamazon $1 500-2 500).

Lead time: +3—8 TmwxkHiB uepes gosii tanmoru nocradanss 3 €EC/CIIA 1 oOMexeHICTh

CKJIAJICEKHX 3allaciB.

OO6csarn: ckopoueHHs y 5-10 pasiB y compliance-iHii MOpPIBHAHO 3 MacOBHUM
BUPOOHMIITBOM depe3 oOMexkeHHs moctadanbHUKiB (Scorpion i KDE ¢i3uuHo He MOXyTh

o0cityxuTH yKpaincekuit FPV-puHOK y moBHOMY 00cCs31).

Ilnan midi g yKpaiHCbKUX KOMITAHIT

Sy cTpareriio po00oTH 3 KOMIIOHEHTHOIO 023010 /ISl ILOI0 KjaacTepa Bu BBaxaere

HalO0iIb epeKTHBHOIO?

JIBoxUTiHIlHA omepalliiiHa MOJIeh: MacoBa JIiHIs Ha MOTOYHIN KuTaichKiit 6a3i mist 3CY
ta non-NATO punkiB + npemiansHa compliance-ninist s NATO-3amoBHuKIB. [locTiitanit
MOHITOPHHT WIOJAO0 MOXKJIMBOCTI IOCTYIIOBOTO 3aMillleHHs MO3UIliii Mass-liHii B Mipy

3HWKeHH [iH Ha EU/yKkpaiHchKi aHaoru.

SAxi npakTuyHi kpoku Bu 6 nopagniau ykpaiHCbKMM BHPOOHMKAM JUIA peaJti3amil

IbOro miaxomy?

CrBopenns okpemoi BOM-06a3u aist Premium-miHii 3 paHXyBaHHSM 3a IPIOPUTETHICTIO

3aMIICHHS.

[Tomyk ykpaincbkux po3poonukiB FC, ESC, pamio (VIN, FT, Kray Ta ixmi) ta

3aMOBJICHHS TeCTOBUX MapTiit 20—50 oIuHUIIS.

TecryBannss Motor-G, Eney, Scorpion Ta iHmIHMX MOTOpiB y OOHOBHX yMOBax

napajiCJibHO 3 TOTOYHUMHA KUTalCHKUMH.

Ouinka FrSky/TBS sik compliant-aibTepHaTHB pajio.

Perynsapna yuacts y XPONENTIAL, Commercial UAV Expo, DSEI mis outreach.
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VYxnaganuas pamkoBux yroj 3 Volz/KST-EU na cepBonpuBoau s 6oMOepiB.
K 1i KPOKM MOKHA PO3NOAINTH B Yaci?

0-3 mic.: hopMyBaHHs 6a3u MOCTAYATBLHUKIB, TIEPII 3aMUTH.

3-9 wmic.: TecTyBaHHA 3pa3KiB y 00MOBUX yMOBaXx.

9—15 mic.: 3amyck cepiitHoi Premium-iHii.

15-24 wmic.: Buxin Ha NATO-KOHTpakTH.

SIxi OCHOBHI CKJIaJHOII BHHUKATUMYTh Il Yac peasizanil wiei crparerii?

Kputnunuii ninoBuii pospus. €Bporneiicbki Motopu Ta ESC pobnsate cobiBapTicTh

Premium-6opTy HecyMmicHOIO 3 MacoBUM FPV-punKoM.

BincytnicTs eBponelicekux LiPo-anpreprarus. Macosi LiPo 4S-6S 1300-2000 MA ‘Tox

(bakTHUHO HE BUPOOIISIOTHCS No3a Kuraem, TecTyBaTu HIi4OTO.

Huzpka mnpiopuTeTHICTh ISl HpeMialbHUX NocTadanbHUKIB. Scorpion i KDE He
3alliKaBJICHI B MAaCOBUX IOCTAaBKaX y CETMEHT OJHOPA30BUX JAPOHIB — IXHI OCHOBHI KJII€EHTH —

MIPOMUCIIOBI i aBiaMOJEIbHI.

[TpomuBku i tooling. €Bponeiicbki ESC Bumararots nepenactpoiiku Betaflight/ AM32,

110 o3Hayae nogarkosuii R&D-uac.

Pusuk mBuakoro crapinisa. FPV-puHOK 3MiHIOETECS 32 6—9 MiCSIIiB; KOMIIOHEHT, SIKHUA

€ KBaTi(pikoBaHUM ChOTOJIHI, MOXKE OyTH 3aMiHEHHI Ha PHHKY JIO BUXOJy B CEpilo.
SAxi pimeHHst a00 MiAX0AM MOKYTh AOIIOMOITH MOJ0JIATH Li CKJIAXHOMLI?

Oxpemuii iHXeHep, 110 BiAMoBigae 3a Premium-iHTerpaiiro Ta MOCTiiHE OHOBICHHS

BOM.
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AkueHT Ha ykpaiHchkux BHpoOHHMKax FC/pamio/pam — KOpOTIIMH UK KOMYHIKaIlii,
BHUIIA TIPOAKTUBHICTh, HIDKYI I1HU.
TectyBanHs TaliBaHCHKUX 1 KOpeHchbkux LiPo-anbTepHaTHB K MPOMIKHOTO PillIeHHS.

PamkoBi yroau 31 Scorpion/KDE 3 aBancoBoto omnatoio 30-50% i ropuzontom 12—18

MICSAIIIB — €UHUH CIOCIO CTaTH MPIOPUTETHUM KITIEHTOM.

Crannaptuzalis apxiTeKTypu Premium-00pTy 3 MiHIMaIbHOIO KUIBKICTIO YHIKAJIBHUX

KOMIIOHEHTIB, 100 CIIPOCTUTH 1HTErPAliiHUN ITHKIL.
Baok 6 — Kinacrep UGV

KomnoneHnTHa 0asza

SIKi KOMIIOHEHTH € KJIIYO0BMMH JJIsl bOro kJjaacrepa? CnpoOyiiTe 3rpynmyBaTu ix

3a KaTeropisiMu.
[aci: pama/kopmyc, koneca abo ryceHull, miJBicka, I'yCeHHYHI CTPIUKH.
Tpancmicis: MOTOpU TIPUBOY, PEAYKTOPHU, KOHTPOJIEPH ABUTYHIB.
Kusnenns: LiFePO4-komipku, BMS, DC-DC neperBoproBayi.
3B'130K: pamioniHk, Starlink, onToBoIOKOHHA crcTeMa (71l OMMKHBOTO PaiyCy).

KopucHe HaBaHTaXXeHHs: Typeini, 00HOB1 MOJTyJIi, eBaKyaliiHa KancyJa, miaThopma Juis

JMCTAHIIMHOTO MiHYBaHHS.
Cencopu 1 oouncnenss: LiDAR, kamepu, onboard-komm'torep.
AKTyaTopu: JJIsl MaHIYJISATOPIB, 3aTBOPIB, TIATHOPM.
SIki 3 MUX KOMIIOHEHTIB HAHOLILII 3aJ1e2KaTh Bil KHTAliCBKOr0 MOXOM:KeHHA?

[Mpu3matuuni komipku LiFePO4 50-280 A-rox (EVE, CATL, Gotion, BYD) —

¢daktnuna moHonodmiss KHP.
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Hub-motopu mist komicaux npuBofiB (QS Motor, LEILI).

BLDC-motopu cepelHboi HOTYKHOCTI It ryceHuuHuX npuBoais (Leadshine ta iH.).
Pexykropu cepeiHbOrO CErMeHTa.

Konrtponepu nBuryHis cepeanboro cermenta (Kelly Controls, no-name).
Kommnonentu BMS (JK, Daly, ANT).

Kuraiicpka gactka B BOM — 50-60%, npuuoMy 30cepeikeHa B HaHJOPOKIUX By3JIax

(>KUBIIEHHS, IPUBIT).
Ym € a1 nux koMnoHeHTiB peaqbHi NATO-compliant ansrepnaTuBu?

KonTponepu neurynis: Sevcon (CIIIA), Roboteq (Kanaga), Curtis (CILIA), Sabertooth

(CIIA) — moBHOILIIHHA 3aMiHa, 2—3X TOpoKyYa.

BLDC-motopu: Maxon (I1Iseiiiiapist), Dunker (Himeuuunna), Schabmiiller (Himeuunna),

Heinzmann (HimMe4unHa) — mOCTyIIHI, ajie 4—7X TOPOXKHi.

LiFePO4: naiicknannima mno3wumis. A123 (gactkoBo), Saft (Ppaniis — lithium-ion, He
LFP), Leclanché (Illseiinapis), Freyr (Hopgeris) — y po3Butky, He o0ciyroByiote UGV-

CETMEHT y OTPIOHOMY 00CS31.

BMS: Orion (CIIIA), Ewert Energy (CIIIA), REC BMS (CnoBeHist) — 10cTymHi, 3—5%

JOPOXKYI.

Pusuky Bijl KUTANCHbKUX KOMILUIEKTYHOUUX

SIKi KOHKpeTHi PU3MKH NOB’A3aHi 3 BUKOPHCTAHHAM KMTAlCbKMX KOMIIOHEHTIB y

nbOMY KJacTepi? B yomy nposiBiasieTbest iXHii BIVIUB?
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CrpareriyHa Bpas3nuBicTh y Oartapesx: 40—60% Baprocti OopTy mpumnagae Ha LFP-
KOMipKH; Oy1b-sike peryisTuBHe oOmexxeHnHs: €C Ha kutaiichki LFP (a Taki auckycii BexyTbes)

OOAHOMOMCHTHO 3YIIMHUTDH BHpOGHI/II_[TBO.

Konuenrpauis hub-MoTopiB MocTayalbHUKIB — y KUIBKOX KUTaWChKUX BUPOOHUKIB, yCi

3 SIKHMX 3aJIe)KaTh BiJl OJTHOTO JIAHITIOTa MIOCTAa4aHHS P1AKO3eMEIbHUX METaTIB.

Jogri lead time Ha Bemuki KOMipkH — 8—16 THXKHIB, 3 BUCOKOIO BapiaTUBHICTIO Y 3B'S3KY

3 MOOUTHHUM TIOITUTOM Y Taily3i elIeKTPOMOOLIIB.

SIkicte BMS cepennbporo cermenta — KuTaiicbki no-name BMS y Baxkux ymoBax

eKCIUTyaTallii 1al0Th HAWBUIILY YaCTOTY BiJIMOB.

Criaauicts nepexony Ha NATO-compliant KOMIUIEKTYEOU1

Hackinbku peanicruunum € nepexin Ha NATO-compliant cymicuHi 3 NATO, pas

IbOro KJacrepa?

CepenHs peanicCTUUHICTh MEPEX0y 31 3HAYHOIO 3aICKHICTIO B/l PO3BUTKY €BPOIEHCHKOT
akymynaTopHoi iHaycTpii. Ha cborogni peamictuyno 3aminutu 60-70% KOMITOHEHTIB
(moTtopu, koHTpoiepu, BMS), ane amprepHaruBu Ha 30-40% (came LFP-xomipkn)

KOMIIOHEHTIB y HeoOXiTHOMY 00cs3i BiacyTHi 10 2027-2028.
Sk By oniHIO€TE YaCOBI FOPU30HTH TAKOI0 Mepexoxy?
[epexin ycix By3miB, KpiM akyMyJisiTopiB: 12—18 micsmiB.

LFP-akymynstopu compliance-piBHs B cepiiiHux oOcsirax: 2028-2030, 3anexHo Bif

posropranus ACC, Verkor, Leclanché Ta simoHChKO-KOpeHChKIX MOCTa4aTbHUKIB.
IToBua compliance-ninis UGV: peanictuuHo He panime 2029.

Axi kuTalicbki KOMIUIEKTYIO4i TYyT HaiiBaxkde 3aMiHMTH? B 4yomy mnoJsiraoth

OCHOBHI cKJagHOIIi?
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[Mpusmaruuni LFP-xomipkn 100-280 A‘rox. Ile kpuTuuHMiI By301 — KOJCH
HEKUTAlChbKUI BUPOOHUK CHOTOJHI HE BUITYCKa€ Taki KOMIpKH B oOcsrax, mo Moriu 0
3abe3neuyBatu ykpaincbke UGV-BupoOumurBo. fAmnonceki Elity Power i Blue Solutions

(®DpanLis) 06CTYroBYIOTH aBTOIPOM 32 KOHTPAKTAMHU Ha POKU Harepe.

Hub-motopu ans komicHux mpuBoaiB. IloBHicTio 3aminutu Ha Dunker/Schabmiiller

MOJKHa, aJIe BapTiCcTh KOJICHOTO MoAys 3poctae 3 $800 g0 $3 500-5 000.

['yMOBI TyCeHHMIlI 3 METAJIEBUM KOPAOM HIMpOKuX THopo3mipiB. Camoplast (Kanana),

Bridgestone (SInonist) — 10pori, 3 TPUBAIMMHU TEPMiHAMU OUYiKyBaHHSL.

Ax Buxopucranaa NATO-compliance koMIJIeKTylOUMX BIUIMHe Ha o0csry, lead

time Ta cobiBapTicTh?

CoGiBapricth: +30—45% npu dhopcoBanomy nepexo/i (6opt 3pocrae 3 $12K y mianazon

$17-20K).

Lead time: +3—6 MmicsuiB Ha aKyMyJSTOpHI 30ipKH; KOHTpOJEPU 1 MOTOPU MOXKHA

oTpumaru 3a 8—12 THXKHIB.

O6c¢csaru: ckopouyeHHs Ha 50—70% y KOPOTKOCTPOKOBIH NMEPCHEKTHBI depe3 (izuyHy
HemocTynHicTh compliant LFP-koMipok y moTpiOHux oOcsirax. KitouoBe oOMexeHHs, a He

miHa.

B3arauni, moBHa KapTHHAa KOMIUIEKTYIOUHUX Ta Iepeslik OCHOBHUX BUPOOHUKIB 3 Kurato Ta

NATO-compliant Burisgae HaCTYITHUM YHHOM:

Table B.1. ISR drones components and their main manufacturers (China vs NATO-

compliant)
Po3sinyBaJssbhi gnponu (ISR)
. BupoOnuku Bupoonuku NATO-compliant
Iincucrema Kommnonentn N .
(KuTaif) (kpainn)
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Pama/mutanep MAD Plettenberg (Himeuunna), KDE
(xapOOH/KOMITIO3HT) Components (CHIA), Ykpaina
[Inanep -
ESC (Bucokoi T-Motor, APD (CIIIA)
MOTY>KHOCTI) Hobbywing
ABTOMiTOT ABTOMiNOT (cUcTEMHU CUAYV, Cube (ABcTpauis), Auterion
KEepyBaHHS) Holybro (CHIA/IIBetinapis), Kray (Ykpaina)
GNSS-nprifmay CUAV u-blox (mBeI/ILlaplﬂ), Septentrio
o (benebris), NovAtel (Kanana)
Hapirauis IMU (i"epmitini
P - Analog Devices (CLIA), Bosch (€C)
CEHCOPH)
. Doodle Labs (CIIIA), Silvus (CILHA),
3B'130K MIM.O_HIHKH SIYI Microhard (Kanana), Mobilicom
(pamiokanai) .
(I3pains)
EO xamepa (onTuuHuit B Sony (SInonis)
KaHam)
. InfiRay, .
OnTHka TemtoBizop Hikmicro FLIR (CHIA), Lynred (®panitis)
. S Gremsy (B’ernam), NextVision
T'ivban (crabinisanis) Tarot (I3pains), Octopus (Ilonsmma), Ykpaina
Li-Ton Garapei EVE Molicel (TatiBanb), Samsung/LG
(Kopes)
Kupreris BMS (xepyBaHHS
Gatapecio) JK, Daly Batrium (ABctpanist), Ykpaina
3amyck [MapamryT _ Galaxy (Yexis), Skycat (PinnsHmIis),
Ykpaina
O6uncnenns | Companion computer | Khadas, Radxa NVIDIA (CHIA), Raspberry Pi
(BenukoOpuraHnis)

Table B.2. Deep/Middle Strike drones components and their main manufacturers (China

vs NATO-compliant)

Deep/Middle Strike drones

Mincucrema KommnonenTu Kwuraii NATO-compliant (kpainn)
Mnanep Komno3utHa KOHCTPYKITist 3 Hexcel (CILA), Toray (SmoHis),
(ckyomacThK/kapOoH) Gurit (I1Iseiinapis), Ykpaina
JIB3 (ABUTYyH BHYTPIIITHBOTO DLE, 3W (Himeuunna), Limbach
Pyl 3TOPSIHHSA) NGH (Himeuunna), UAV Engines (Bb)

KDE (CLLIA), Plettenberg

BLDC motopn T-Motor .
(Himeuunna)
ABTONIOT 3 UAVOS (IlIsetinapis), Veronte
(Icnanis), Cube (ABcTpatis)
Hasirauis GNSS anti-jamming 3 Septentrio (bensris), NovAtel

(Kanazma), Komera (Ykpaina)
KVH (CIIA), Honeywell (CIIA),
Sensonor (Hopgeris)

Silvus (CIIA), Microhard
(Kanaga), Doodle Labs (CILA)
Starlink (cynmyTHHUKOBHIA 3B'S30K) - SpaceX (CHIA)

Payload b4 — Yxpaina

IMU (TakTuuHUii piBeHB) —

Tenemerpis —
3B'130K P
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Table B.3. Maritime drones components and their main manufacturers (China vs NATO-

compliant)
Maritime drones
Iincucrema KommnonenTu Kwuraii NATO-compliant (kpainn)
CKJI0IIaCTUKOBUI Owens Corning (CILIA), Hexion (CILA/€C),
Kopmyc - .
KOpIyc Ykpaina
insicmit B3 B Yamaha (Snownis), Mergury (CIIA), Honda
— (AnoHis)
Y HamiltonJet (H3), Rolls-Royce (Bb), Castoldi
Bonomer — .
(Iraist)
. 3 Moeller (CIIIA), Racor (CILIA), Separ
[TanuBo Baku, pineTpu (Himeuunna)
Hasirauis GNSS / pajtap / AIS B Furuno (SInowis), Ga(r]rSnél)l (CHIA), Raymarine
3B'130K CynyTHUKOBUH - Starlink (CIIIA), Iridium (CIIIA)
Cencopu EO/IR - FLIR (CIIIA)
’Kupnenus AKB - Optima (CIIIA), Varta (€C)
Payload b4 - Ykpaina

Table B.4. FPV drone and Bombers components and their main manufacturers (China

vs NATO-compliant)

FPV + 6om0epu (TaKkTH4YHI MaJI0radapuTHi)

21700)

Migcucrema KoMnonentn Bupoonuku (Kuraii) Bnpoﬁ.ﬂmm NAT 0-
compliant (kpainn)
IlonpoTHNUI KOHTpOTIEP Sp?\iii]ie?i:i{[iﬁlba’ mRo (CHIA), CUAV EU
(FC, STM32/H7-nnatn) Hoiybrog ’ (€C), Kray (Ykpaina)
HOETIEEHH ESC (perynsropu T-Motor, Hobbywing, Scorpion (Himeuunna),
00epTiB) Flycolor, Mamba KDE (CHIA)
PDB (mnata posnopiry [lepeBakHO KHMTaMCHKI -
JKUBJICHHS)
T-Motor, EMAX, Scorpion (Himeuuuna),
( 6e3B];B<COBBfOT3?/IIi"HHH) BrotherHobby, KDE (CHIA), Plettenberg
Pymiit H JBHrY SunnySky (Himeyuuna)
Gemfan, HQProp, .
[Iponenepn Dalprop OobmesxeHi
. . Happymodel, TBS (Yexis), FrSky
Pamio Tpuiimas RC BetaFPV, RadioMaster |  (Taitsanb), UA ELRS
FPV-kamepa (CMOS RunCam, Foxeer, B
CEHCOp) Caddx
. e . Rush, Foxeer, DJI, .
Bineol€l VTX (Bizeonepenasauy) Walksnail IRC Tramp (ABcTpanisi)
Temumogizop (mns InfiRay, Hikmicro,
OoMOepiB) Topdon FLIR (CIIA)
LiPo akymynsitopu CNHL, GNB, Tattu -
JKuBneHus Li-Ion (36ipkxu EVE Molicel (TaiiBann),

Samsung/LG (Kopest)
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Pama FPV (xapoonosi iFlight, Foxeer VYkpaina
TUTATH)
Mexanika Pama 6ombepa Tarot Ykpaina
Cucrema ckuy KST, Emax Volz (Himeuunna)
(cepBonpuBOIHN)
Payload BY (6oiioBa yacTuHa) — Ykpaina

Table B.5. Unmanned Ground Vehicles (UGV) components and their main

manufacturers (China vs NATO-compliant)

Unmanned Ground Vehicle
Iincucrema Kommnonentn Kwuraii NATO-compliant (kpainn)
[Maci Pama (3sap Ha - VYkpaina
KOHCTPYKIIisi)
Motopu (BLDC / hub QS Motor, Maxon (IIBetinapis), Heinzmann
motors) LEILI (Himeuunna)
Kuraticpki . . .
Pymiit Penykropu AHATOTH Nidec (SInonis), SEW (Himeuuuna)
[TigBicka - Yxpaina / €C
T'ycenumi Kurait Camoplast (KaHa;[g), Bridgestone
(AnowHis)
Roboteq (Kananga), Curtis (CILIA),
Kountponepu Motor controllers Kelly Seveon (CITIA)
. CATL, BYD,
KB CHHS LiFePO4 (axymynsTopn) EVE A123 (CIIIA)
BMS Daly, JK Orion (CIIIA)
3B's130K Panio SIYI Doodle Labs, Silvus, Microhard
OO0uucneHHs Kowmm'totep Khadas NVIDIA (CIIIA), Intel (CIIIA)
Cencopu LiDAR Hesai, Livox Ouster, Velodyne (CILIA)

Taxox, 111010 TUTaHy A1 715 yKpaiHChKUX KOMITaHii HACTYITHI MOMEHTH € aKTyaJlbHUMU

JUTSL BCIX KJIacTepiB:

["onoBHOIO cTparerieto Mae OyTH MOCTIHHUI MOHITOPUHT PUHKY €Bponu Ta YKpaiHu Juis

11(0)118 9% HOCTOﬁHHX AHAJIOTIB KHUTAHCHKMM KOMIIOHEHTAM — BKJIIOYAIOYM 3aMOBJICHHS Ta

TECTYBaHHs 3pa3KiB, aKTyali3allil0 HAasgBHOCTI Ta MOTOPKEHHS TpadikiB BUPOOHHUITBA 3

OCTAYATbHUKAMU aHAJIOTIB.

CtBopeHHs 06a3H, COYpCIHT, KOMYHIKaIlisl 3 MOCTa4yalbHUKAMHU, 3aMOBJICHHS TECTOBUX

3pa3KiB, TOJHOBI TECTH B yMOBax, HaOMMWKEHHX 10 OOHOBHX, akTyami3amis rpadikiB

BI/Ip06HI/H_[TBa Ta MOCTa4aHH.
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Ile mocTiitamiA Tiporiec, SKUM Mae 3aiimatucs R&D Binmin — mist o1HOT Takoi iteparii 3

KOMITIOHEHTOM OJIHOTO KJIACy MOXKe IiTH Bijx 2 10 9 MicsIiB.

OCHOBHMMH CKJaJHOLIAMHM Ha MNUIAXY peaii3amii crparerii OyqyTh: MOBUIBHICTDH
KOMYHIKallii, BIICYTHICTh MPOAKTUBHOCTI 3 OOKY IMOCTayalbHUKA, CKIAIHICTh 1HTErpaiii, a B

JeSTKUX BUIMAIKaX — HEOOX1THICTh OTPUMAaHHS €KCIIOPTHUX JIEH3IH.

[Tomonatu i CKIAIHONI TO3BOIATH: KOMIUIEKCHHIA MMiJIX1/1 IO 3aKyIMBEIBHOTO MPOIECY
— BUOYZOBYBaHHS KOMYHIKAIlil 1 BITHOCHMH 3 MOCTayaJIbHUKOM, 30ip Ta aHali3 TEXHIYHOI
JOKyMEHTAIli1, 3aBYacHe IUIaHyBaHHS 3aKyIiBJIl TECTOBHX 3pa3KiB, IPOBECHHS BUI3HUX TECTIB
y KpaiHi MOCTayaJbHUKA, CIIBIOpALs 3 TMEPEeBIPEHUMH YKPAaiHCBKMMHU areHTaMu 3aXiTHHX

OCTAYAIBLHHUKIB.
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APPENDIX C. DATA FROM UKRAINIAN DRONE MANUFACTURERS

The data was provided by the Ukrainian manufacturer company, anonymously, for safety

reasons.

Table C.1. Comparison of costs, lead times, and volumes of Chinese and NATO-

compliant components by a Ukrainian manufacturer

China China | NATO
Drone t Component cost NATO lead lead China max NATO max
one type ompo ) cost ($) time time volume/month | volume/month
(weeks) | (weeks)
FPV Stack 48 110 1-2 3 >10,000 2,000-3,000
(FC+ESC) : : :
FPV Motor 24 14 1-2 4 >10,000 2,000-3,000
FPV Carbon 10 50 1-2 4 >10,000 1,000-2,000
frame
FPV Propellers 1.1 8 1-2 4 >100,000 20,000
Multicopter | Carbon |55 | 699 | 3 57 5,000 500-1,000
bombers frame
Multicopter | Motor+ | »5 | 559 | 23 57 5,000 500-1,000
bombers Prop
Multicopter . 150-
bombers | Autopilots | T 400 2-3 3-4 >10,000 3,000-4,000
Multicopter | oo 23 70 2 4 >5,000 2,000
bombers
. 70— | 300-
All types Joystick 150 500 2 4-5 3,000 1,000
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