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COMPONENTS OF THE FUTURE
UKRAINIAN ARMAMENTS
ECOSYSTEM

In a previous publication, the authors outlined the
strategic requirements for the concept of Ukraine's weapons
ecosystem, including its vision, mission, the conceptual role
of the architect, aspects of strategic planning and potential
implementation strategies. It was demonstrated that the
architecture of Ukraine's weapons system should comply
with these requirements in a general methodological sense.

This article further details the key components of
the future weapons ecosystem, focusing on its primary
elements, the criticalroles and the values they generate.

Keywords: principles for forming elements of Ukraine's
weapons ecosystem, main elements of Ukraine's weapons
ecosystem, stakeholders responsible for the development
and supply of weapons to the armed forces.

INTRODUCTION

As noted in [1, 2], many developed countries have
long observed a trend toward forming defense industry
ecosystems in their national defense and security sectors.
However, this trend has gained particular intensity with the
outbreak of full-scale war in Europe. Publications [1, 3]
presented the strategic requirements for Ukraine's weapons
ecosystem, including its vision, mission, the conceptual role
of the architect, aspects of strategic planning and potential
implementation strategies. The authors argued that the
architecture of Ukraine's weapons system must adhere to
these requirements in a broad methodological sense.

BOCHHO-TEXHNHA nOniTHKA

However, due to space limitations in these publications,
the detailed structure of the future weapons ecosystem was
not addressed.

The purpose of this article is to outline the primary
elements of the weapons ecosystem and the key values
they create. In the authors' view, this approach to forming
Ukraine's weapons ecosystem will strengthen the country's
defense capabilities, reduce external dependence, stimulate
technological progress and foster the development of a self-
sufficient defense industry. This aligns with national security
priorities and positions Ukraine as a capable and reliable
defense partner on the global stage.

REZEARCH REZULTS

To discuss the formation of the elements of Ukraine's
weapons ecosystem, we consider several key aspects cha-
racteristic of the structures involved in and responsible for
developing and supplying weapons to the armed forces.

These aspects include (Fig. 1): Technological progress;
National security; Ethical foundation; Collaboration and
partnerships; Adaptability and flexibility; Cost-effectiveness
and efficiency; Sustainability and environmental respon-
sibility [4-7].

By adhering to these principles, Ukraine's organizational
weapons system can ensure that the armed forces have
access to the most advanced and effective weapons. At the
same time, it upholds ethical standards, promotes national
security and fosters cooperative relationships with various
stakeholders.

Technological Progress: The defense system should strive
to be at the forefront of technological innovation, investing in
research and development to create cutting-edge, advanced
weapon systems.

National Security: Prioritization of capabilities that align
with the country's defense strategy and support long-term
security interests.

Ethical Foundation: The defense system must operate
within clear ethical boundaries, ensuring the responsible
use of weapons. This includes designing weapons that are
precise, discernible and proportional in their application.

Collaboration and Partnership: The system should foster
collaboration with various stakeholders, including the armed
forces, research institutions, industry experts and allied
nations to enhance defense system efficiency.

Adaptability and Flexibility: Continuous monitoring of
emerging technologies, understanding new trends in warfare
and adapting to the changing needs of the armed forces.

Cost-Effectiveness and Efficiency: Resource optimiza-
tion, streamlined procurement procedures and leveraging
economies of scale where possible to ensure the best value
for the armed forces.

Sustainability and Environmental Responsibility: Consi-
dering the environmental impact of weapon development
and striving to minimize any negative effects.

By adhering to these principles, the defense system can
provide the armed forces with access to the most modern
and effective weapons while upholding ethical standards,
promoting national security and fostering collaborative rela-
tionships with diverse stakeholders.

Ministry of Defense: The government or Ministry of
Defense provides overall strategic direction and political
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MILITARY TECHNICAL POLICY

Technological
progress

The defense
system should
strive to be at
the forefront of
technological
innovation,
constantly
pushing the
boundaries
of what is
possible

in terms

of weapon
development.
This includes
investing in
research and
development
to create
advanced,
state-of-the-
art weapons
systems

that provide
a decisive
advantage

to the armed
forces.

National
security

The main goal
ofthe defense
system should
be to strengthen

national security.
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ensuring that

the armed forces

have access

to reliable,
effective,

and versatile
weapons that
can withstand
awide range
ofthreats and
challenges. The
priority should
be to develop
capabilities

that are
consistent with
the country's
defense strategy
and support

its long-term
security
interests.
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Defense Research
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International Cooperation

Ethical
foundation

The defense
system should
operate within

a clear ethical
framework that
ensures the
responsible use
ofweapons.
This includes
compliance with

international laws

and conventions
governing the
conduct of

war, as well as
considerations
ofhuman rights,
the protection
of civilians,

and minimizing

collateral damage.
The vision should

emphasize the
development of
weapons that
are accurate,

discriminating and

proportionate in
their use.

Fig. 1. Key Aspects of the Weapons Ecosystem

Collaboration
and
partnerships

The defense
system should
promote
collaboration
and
partnership
with various
stakeholders,
including
armed forces,
research
institutions,
industry
experts,

and allied
nations. Such
cooperation
can lead

to shared
knowledge,
joint
development
projects,

and resource
optimization,
ultimately
enhancing the
efficiency of
the defense
system.

Adaptability
and flexibility

The defense
system must be
adaptive and
flexible, able
to respond to
new threats and
changes in the
geopolitical
landscape.

This requires
continuous
monitoring of

new technologies,

understanding
new trends in
warfare, and
responding to
the needs ofthe
armed forces.

The vision should

emphasize the
development

of modular and
upgradeable
weapon systems
to meet future
advances and
operational
requirements.
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Cost-effectiveness

and efficiency

The defense
system should
strive for
cost-effective
processes in the
development
and supply

of weapons.
This includes
optimizing
resource
allocation,
streamlining
procurement
procedures,

and leveraging
economies of
scale where
feasible. The
vision should
emphasize the
necessity of
delivering high-
quality weaponry
within budget
constraints,
ensuring the best
value for money
for the armed
forces.

Sustainability
and
environmental
responsibility

The defense
system

should take
into account
the impact

of weapons
development
on the external
environment
and to
minimize

any negative
consequences.
This includes
implementing
sustainable
practices. The
vision should
emphasize the
importance of
responsible
use of
resources and
minimizing the
environmental
footprint

of weapons
systems.

The government or Ministry of Defense provides overall strategic direction and political
leadership for the defense system. It formulates defense priorities, allocates budgets, and
ensures coordination with other defense agencies.

Responsible for research, design, and development of weapons and defense technologies.
These organizations conduct scientific research, create prototypes ofnew systems, and
collaborate with industry and academia to enhance weapon capabilities.

The research institute conducts scientific activities aimed at improving weapons systems,
technologies and military equipment. It is aimed at increasing the productivity of capabilities
and effectiveness of weapons supplied to the armed forces

Comprising state-owned and private companies, the defense industry is involved in the
development, production, and supply of weapons and defense equipment

Manage the procurement process for weapons and defense equipment, including contract
negotiations, quality assurance, and logistics.

Specialized organizations responsible for assessing the performance, reliability, and safety of
weapons and equipment

Provide requirements and operational data for the development, testing, and evaluation of
weapons. The armed forces work closely with the defense industry and procurement agencies
to ensure the weaponry meets their specific needs.

Develop and implement standards, regulations, and safety protocols related to the design,
production, and use ofweapons.

Foster collaboration with allied nations, participate in joint development projects, and
exchange research and intelligence information.

Fig. 2. Main Elements of the Weapons Ecosystem
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leadership for the defense system. It formulates defense
priorities, allocates budgets and ensures coordination with
other defense agencies.

Defense Research and Development Organizations:
Responsible for research, design and development of wea-
pons and defense technologies. These organizations conduct
scientific research, create prototypes of new systems and
collaborate with industry and academia to enhance weapon
capabilities.

Defense Industry: Comprising state-owned and private
companies, the defense industry is involved in the development,
production and supply of weapons and defense equipment.

Procurement and Acquisition Agencies: Manage the procu-
rement process for weapons and defense equipment, including
contract negotiations, quality assurance and logistics.

Testing and Evaluation Units: Specialized organizations
responsible for assessing the performance, reliability and
safety of weapons and equipment.

Armed Forces: Provide requirements and operational data
for the development, testing and evaluation ofweapons. The
armed forces work closely with the defense industry and
procurement agencies to ensure the weaponry meets their
specific needs.

Standards and Regulatory Bodies: Develop and imple-
ment standards, regulations and safety protocols related to
the design, production and use of weapons.

International Cooperation: Foster collaboration with
allied nations, participate in joint development projects and
exchange research and intelligence information.

Each element of the ecosystem plays a critical role and
contributes unique values.

For example, the Ministry of Defense, as the central
authority, is responsible for formulating and implementing
the strategic direction and ensuring the defense system's

Resource Allocation
and Budgeting:

It is responsible for
formulating strategic defense
policies aligned with national
security goals. This includes
assessing the country's
defense needs, identifying
potential threats, and

The Government/
Ministry of

Defense allocates
financial, human,

S  rategc g 0000
defense plans F%?%E?e{:i:gn the defense system
Stakeholder

Guarantees that Coordination:

BQCHHQ-TEXHIMHA nOPITWKA

alignment with national security goals [11-13]. The coor-
dination among these elements ensures the defense system's
resilience, efficiency and ability to meet the armed forces
needs effectively (Fig. 3).

Oversight and Accountability: The Government/Ministry
of Defense oversees the activities of various components,
including research organizations, procurement agencies and
the defense industry, ensuring compliance with regulations,
policies and ethical standards.

Strategic Planning and Policy Formulation: It is respon-
sible for formulating strategic defense policies aligned with
national security goals. This includes assessing the country's
defense needs, identifying potential threats and establishing
long-term defense plans.

Resource Allocation and Budgeting: The Government/
Ministry of Defense allocates financial, human and techno-
logical resources to support the defense system.

International Cooperation and Diplomacy: Engages in
diplomatic efforts to foster partnerships with other count-
ries, share defense-related knowledge and promote joint
development and procurement projects.

Ensuring National Security: Guarantees that the armed
forces have the necessary capabilities to protect the country's
sovereignty, territorial integrity and citizen safety.

Stakeholder Coordination: Facilitates collaboration and
coordination among stakeholders in the defense system,
including the armed forces, defense industry, research insti-
tutions and other relevant organizations.

Crisis Management and Decision-Making: Plays a criti-
cal role in crisis resolution and decision-making, providing
leadership, strategic guidance and support to address emer-
ging threats and challenges.

The Government/Ministry of Defense delivers value
by providing strategic leadership, resource distribution,

International
Cooperation
and Diplomacy
Engages in
diplomatic efforts to
foster partnerships
with other countries,
share defense-
related knowledge,
and promote joint

Provides oversight
and accountability
for the defense
system. Controls
the activities

of various
companies,
including research
organizations and

the armed forces
have the necessary
capabilities to
protect the country's
sovereignty,
territorial integrity,
and citizen safety.

Ensuring National
Security

Facilitates collaboration
and coordination
among stakeholders

in the defense system,
including the armed
forces, defense industry,
research institutions,
and other relevant
organizations.

Supervision development and
and accountability procurement projects.
Plays a critical role o Value
in crisis resolution Providing

and decision-making,
providing leadership,
strategic guidance,
and support to address
emerging threats and
challenges

Crisis Management
and Decision-Making

strategic leadership,
resource distribution,
oversight, and coordination
within the defense system. It
ensures the armed forces are
equipped with the necessary
weapons and capabilities to
safeguard national security

Fig. 3. Key Roles and Values Created by the Government/Ministry of Defense of Ukraine
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oversight and coordination within the defense system. It
ensures the armed forces are equipped with the necessary
weapons and capabilities to safeguard national security,
contributing to overall stability and the country's defense
readiness. The next key element in the ecosystem is
the Defense Research and Development Organization
(DRDO), which plays a critical role in the defense system
by developing and delivering weapons to the armed forces
[14, 15].

Research and Innovation: Conducts scientific research
to develop innovative technologies for advanced weapon
systems.

Prototyping and Testing: Designs and tests prototypes to
ensure new systems meet operational and safety standards.

Collaboration with Industry and Academia: Works
closely with the defense industry and academic institutions
to enhance technological capabilities.

Technology Transfer: Facilitates the transfer of developed
technologies to the defense industry for mass production.

Operational Support: Provides technical expertise and
support to the armed forces during the deployment and use
of new weapon systems.

The DRDO serves as a cornerstone for fostering techno-
logical progress within the defense ecosystem, ensuring the
development of cutting-edge systems that strengthen the
armed forces' operational effectiveness.

Technological Innovations: DRDO is primarily responsible
for the research, design and development of advanced defense
technologies and weapon systems. Through scientific
and engineering research, as well as experimentation, it

ISSN 2663-5550 (online)

pushes the boundaries of technological innovation in de-
fense. DRDO creates value by developing cutting-edge
technologies that provide the armed forces with a strategic
advantage and enhance their operational capabilities.

Alignment with Operational Needs: DRDO works
closely with the armed forces to understand their operational
requirements and challenges. By collaborating with end
users, DRDO develops weapon systems tailored to specific
operational needs.

Research Nationalism and Self-Reliance: DRDO plays a
critical role in advancing domestic defense capabilities and
reducing dependence on foreign suppliers. It aims to develop
critical technologies and weapon systems within the country,
fostering self-reliance in defense production.

Technology Transfer and Collaboration: By partnering
with industry, research institutions and academia, DRDO
leverages external expertise and resources. This collaborative
approach creates value by pooling expertise, minimizing
duplication of efforts and accelerating the development of
advanced defense technologies.

Testing and Evaluation: DRDO conducts rigorous testing
procedures to assess the performance, reliability, safety
and effectiveness of its developments. This ensures that the
armed forces receive thoroughly vetted and operationally
suitable weaponry.

Intellectual Property and Defense Exports: DRDO
generates intellectual property (IP) through its research
and development efforts. This IP can be licensed or
transferred to national defense industry enterprises for
commercialization. Additionally, DRDO promotes defense

It is responsible for the
research, design, and
development of advanced
defense technologies

and weapon systems.
DRDO creates value by
developing cutting-edge
technologies that provide
the armed forces with a
strategic advantage

and enhance their

DRDO
works

closely with the armed
forces to understand
their operational
requirements and
challenges. By
collaborating with end
users, DRDO develops
weapon systems

Alignment with
Operational
Needs

DRDO

DRDO plays a critical role in

advancing domestic defense
capabilities and reducing
dependence on foreign
suppliers. It aims to develop
critical technologies and
weapon systems within the
country, fostering self-reliance
in defense

operational . : b - Research
capabilities ~ 1echnological tailored to specific production  jationalism and
Innovations operational needs Self-Reliance
Intellectual DRDO's research and
[ Property and development activities
DRDO conducts rigorous DRDO Defense EXpOrts  often lead to technological
testing procedures to generates intellectual spin-offs with applications

assess the performance,
reliability, safety, and
effectiveness ofits
developments. This
ensures that the armed
forces receive thoroughly
vetted and operationally

suitable Testing
weaponry and Evaluation

property through

its research and
development efforts.
Additionally, DRDO
promotes defense
exports by developing
advanced technologies
and systems with
export potential

beyond the defense

sector. The value created
by DRDO extends to

broader innovation and
technological progress
across various fields

Technological
Spin-Offs

Technology
Transfer and

DRDO Collaboration

leverages

external expertise

and resources. This
collaborative approach
creates value by pooling
expertise, minimizing
duplication of efforts,

and accelerating the
development of advanced
defense technologies

Value
DRDO

creates value by
enhancing the armed
forces' capabilities,
strengthening the
defense industrial
base, promoting
innovation, and
contributing to
national security and
development

Fig. 4. Key Roles and Values Created by the Defense Research and Development Organization (DRDO)
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exports by developing advanced technologies and systems
with export potential.

Technological Spin-Offs: DRDO's research and deve-
lopment activities often lead to technological spin-offs with
applications beyond the defense sector. The value created
by DRDO extends to broader innovation and technological
progress across various fields.

Overall, DRDO plays a crucial role in driving techno-
logical innovation, aligning with operational needs, fostering
self-reliance and enabling collaboration within the defense
ecosystem. By developing advanced defense technologies
and weapon systems, DRDO creates value by enhancing
the armed forces' capabilities, strengthening the defense
industrial base, promoting innovation and contributing to
national security and development.

In addition to DRDO, the Ministry of Defense should
maintain a Weapons Research Institute, working alongside
DRDO. The roles and interactions between these entities
may vary depending on the country's defense structure [16].
The institute complements DRDO's efforts by conducting
specialized research, further enriching the defense ecosystem
and contributing to innovation, operational effectiveness,
and national security (Fig. 5).

Additional Research: The Weapons Research Institute,
operating under the Government/Ministry of Defense, can
focus on specific areas of weapon development, comp-
lementing the broader research efforts of DRDO.

Collaboration and Synergy: Joint efforts between
the Weapons Research Institute and DRDO leverage
their respective expertise, facilities and resources. This
collaboration fosters synergy, minimizes duplication and
accelerates advancements in targeted research domains.

Alignment with Operational Requirements: Under direct
control ofthe Government/Ministry of Defense, the institute

Collaboration
and Synergy

The Weapons
Research Institute,

BOGHHO-TEXHIMHA nOBIT"KA

can align its research activities closely with strategic
priorities and operational needs set by the ministry.

Rapid Prototyping and Evaluation: The institute can
develop prototypes based on emerging technologies or
operational concepts, enabling swift evaluation and valida-
tion of new systems.

Technological Expertise: The institute should house
researchers and scientists with specialized knowledge
and experience, providing solutions to complex technical
challenges. This expertise adds value by offering unique
perspectives and advancing progress in specific areas.

Scientific and Strategic Guidance: As part ofthe Ministry
of Defense, the institute contributes to shaping defense
policy and strategic direction. This ensures policy decisions
align with technological capabilities and constraints.

Support for the Defense Industrial Base: The institute
can foster growth and development ofthe domestic defense
industry by collaborating with manufacturers and suppliers.
It facilitates technology transfer and provides technical
expertise to aid weapon production and integration into the
industrial base.

Although the specific roles and interactions between the
Weapons Research Institute and DRDO may vary, their
collaboration can yield mutual benefits, including:

- enhanced knowledge sharing;

- optimized resource utilization.

Development of technologically advanced weaponry
that aligns with defense priorities set by the Ministry of
Defense.

The next core element in the weapons ecosystem is the
Defense Industry, which plays a crucial role in the defense
system by developing and supplying weapons to the armed
forces [10-12]. Fig. 6 shows the key roles and values created
by the defense industry.

Under direct control of

operating under the This _ the Government/Ministry Rapid Prototyping
Government/Ministry collabo ation of Defense, the institute and Evaluation |

fosters ynergy can align its research '
of Defense, can focus N ! Pait - - PS
on specific areas of minimi es activities closely with instiute car;) de\aelop
weapon development duplica ion, strategic priorities and prototypes ahse Ion_
complementing the and accelerates operational needs set by emerging technologies
broader research advancements the ministry _ _ or operational concepts,

in targe ted Alignment with enabling swift evaluation
%fg)[gtgof Additional research Operational and validation of new

Research domains Requirements systems
Conclusion
o g  Scientific Er?g\?vrllggde

The institute should and Strategic ~ The institute can hari % imized
house researchers Guidance foster growth sharing. Optimize

and scientists with
specialized knowledge
and experience,
providing solutions

to complex Technical
challenges.

part of the Ministry
of Defense, the
institute contributes
to shaping defense
policy and strategic

Technological direction.

Expertise

resource utilization.
Development of
technologically
advanced weaponry
that aligns with defense
priorities set by the
Ministry of Defense.

and development
of the domestic
defense industry by
collaborating with
manufacturers and

suppliers. - sypport for the Defense
Industrial Base

Fig. 5 Key Roles and Values Created by the Weapons Research Institute
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It transforms
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products that can
be deployed hy
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plays a critical role
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by exporting military
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and services. Key

aspects include: Defense
 Equipment and Systems,

Advanced Technologies,

Dual-Use Technologies,

Technological
By mtegnrtmg  Expertise and

advanced Innovation
technologies
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solutions, the defense
industry adds

value by enhancing
the performance,
efficiency, and
reliability of weapons

systems.
Technical Support,
industr Repair, and
y Modernization
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the lifecycle of military
equipment through
Maintenance and
Repair, Modernization
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Technical Training and
Documentation, Spare
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The defense industry
drives economic activity
by generating tax revenue,
supporting the growth

of related sectors, and
creating employment
opportunities across

the supply  Economic Growth
chain. and Job Creation

The defense supply chain
includes a network of suppliers,
manufacturers, and service
providers responsible for
delivering materials, components,
and services. The industrial
base refers to the infrastructure,
workforce, and organizations
that design, manufacture, and
maintain defense systems. It
includes defense contractors,

Cooperation and
technology transfer

Provides military forces
with the tools and
technologies to maintain
readiness and operational
superiority. Generates
revenues through
international trade in
defense equipment and
technologyL.L

Dissemination of

innovations
The

defense industry is a key
driver of technological
innovation, with many
breakthroughs initially
developed for military
applications finding
widespread use in civilian
sectors. The dissemination
of these innovations is

a critical aspect of their

Parts Supply, Integrated

| Training and oSty S port

f gorésultanon, Licensed Strategic Partnerships
f8llction )

| Agreements Capl)zaﬁgllﬂges and Joint Ventures

NI V/ B

broader impact on society,
economy, and global
technological progress.

small and medium enterprises
(SMESs), research institutions, and

government  g,nnly Chain and
facilities. Industrial Base

Fig. 6. Key Roles and Values Created by the Defense Industry

Production of Weapons and Equipment: The defense
industry is responsible for manufacturing weapons,
ammunition and related defense equipment. It transforms
designs and specifications provided by research organi-
zations into tangible products that can be deployed by the
armed forces.

Technological Expertise and Innovation: By integrating
advanced technologies and innovative solutions, the
defense industry adds value by enhancing the performance,
efficiency and reliability of weapons systems.

Economic Growth and Job Creation: The defense indust-
ry drives economic activity by generating tax revenue,
supporting the growth of related sectors and creating emp-
loyment opportunities across the supply chain.

The defense industry contributes significantly to the
ecosystem by:

- producing critical defense systems to meet the needs
ofthe armed forces;
advancing technological progress to ensure cutting-
edge capabilities;
stimulating economic development and fostering inno-
vation;
supporting operational readiness by providing reliable
and efficient weaponry.

Through these roles, the defense industry ensures that
the military remains prepared, well-equipped and capable
of addressing both current and future security challenges.

The next element is the Supply and Procurement
Agencies, which play a crucial role in the defense system
and are responsible for the development and supply of

weapons to the armed forces [11, 14]. Fig. 7 shows the key
roles and value created by supply and procurement agencies.
Acquisition planning and strategy: These agencies are
responsible for formulating acquisition plans and strategies
in coordination with the government and the ministry
of defense, conducting market research and developing
acquisition strategies that meet overall defense objectives.
Value creation ensures effective acquisition processes to
meet the needs of the armed forces.

Acquisition process management: Acquisition and procu-
rement agencies manage the entire procurement process,
from defining requirements to contracting and delivery.
The value creation is to optimize procurement operations,
promote transparency and facilitate fair competition between
potential suppliers.

Contract Negotiation and Management. Agencies nego-
tiate contracts with suppliers, ensuring favorable terms and
conditions. They oversee contract execution, manage risks
and resolve disputes that may arise during the contract's
lifecycle. Value creation involves ensuring procurement
contracts are executed efficiently, within budget and accor-
ding to specifications.

Cost and Budget Control. Procurement and acquisition
agencies are responsible for cost control and ensuring the
best value for money. Value creation focuses on optimizing
resource allocation, maximizing the availability ofweaponry
and minimizing expenditures.

Supplier Relationship Management. Agencies streng-
then relationships with suppliers and contractors by
maintaining open communication channels and fostering

8 2(46)/2025 « WEAPONS AND MILITARY EQUIPMENT
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from defining requi-
rements to contracting
and delivery. The value
creation is to optimize
procurement operations,
promote transparency,

BOCHHO-TEXHNHA nOMNTMKA

Negotiate and draft
contracts with suppliers.
Manage the lifecycle

of contracts, ensuring
that terms are met,

and performance is
tracked. Handle disputes,

acquisition strategies and facilitate fair renewals, or
that meet overall competition between modifications an:_ract d
Defense — acquisition planning  potential suppliers. to existing ﬁ,?gnls é?ﬁe?]rt]
objectives. and strategy contracts. g
Compliance
and Ethics

Build and maintain
strong relationships with
suppliers to ensure long-
term collaboration.
Assess supplier perfor-
mance, ensuring
adherence to contractual
terms and resolving any

Identify

and mitigate risks
associated with the supply
chain, including those
related to geopolitical,
financial, or logistical
factors. Ensure
compliance with all
relevant laws, regulations,
and internal policies

(e.g., ethical procurement

This encourages
suppliers to invest in
local manufacturing
facilities and

transfer advanced
technologies.

Value creation
supports domestic
production and
enhances the country's

Cost and
Budget Control

the procurement process
stays within budget while
meeting the quality and
operational requirements.
Analyze market trends
and pricing to achieve
cost savings and avoid
wastage.

Supply
) Chain
Agencies  Resilience
assess

and manage risks
associated with

the defense supply
chain. Value creation
involves minimizing
disruptions, ensuring
areliable supply
ofweaponry, and

issues that supplier practices, environmental
may arise. Relationship standards).
Management

bolstering national
security

technological

— Industrial and
capabilities

Technological
Development

Fig. 7. Key roles and values created by Supply and Acquisition Agencies

collaboration throughout the procurement lifecycle. Va-
lue creation promotes a healthy supplier ecosystem, en-
courages competition and drives innovation in the defense
industry.

Compliance and Ethics. Agencies ensure adherence to
legal, regulatory and ethical standards in the procurement
process. Value creation lies in upholding ethical principles,
preventing corruption and maintaining public trust in the
defense procurement system.

Industrial and Technological Development. These agen-
cies can stimulate industrial and technological growth inthe
domestic defense sector by including offset requirements
or technology transfer provisions in contracts. This en-
courages suppliers to invest in local manufacturing faci-
lities and transfer advanced technologies. Value creation
supports domestic production and enhances the country's
technological capabilities.

Supply Chain Resilience. Procurement and acquisition
agencies assess and manage risks associated with the
defense supply chain. Value creation involves minimizing
disruptions, ensuring a reliable supply of weaponry and
bolstering national security.

Overall Value of Procurement and Acquisition Agencies.
Procurement and acquisition agencies play a critical role in:

- efficiently managing procurement processes to meet

operational needs;

- controlling costs and ensuring the best return on

investment;

- developing strong supplier relationships that foster

innovation and competition;

- upholding compliance and ethical standards to main-

tain transparency and accountability;

- promoting industrial and technological growth to

strengthen domestic capabilities;

- ensuring a resilient supply chain to support the armed

forces effectively.

These contributions ensure that the defense procurement
system operates efficiently and supports the overarching
goals of national security and military readiness.

The next element, Quality Assurance, responsible for
weapons quality assurance, testing, and conformity asses-
sment, plays a crucial role in the armed forces supply eco-
system [3, 16]. Key views on its role and the value it creates
are shown in Fig. 8.

Quality assurance: This element is responsible for estab-
lishing and implementing quality standards and processes to
ensure that the delivered weapons meet the required speci-
fications, performance standards and safety regulations.
This involves conducting rigorous testing and evaluation of
weapons and related equipment to verify their functionality,
reliability and durability.

Conformity and Conformity Assessment: Ensures that
the delivered arms comply with applicable national and
international regulations, export controls and arms trade
agreements. This element conducts conformity assessment,
which may include inspections, certification and verification
processes to ensure compliance with legal, technical and
safety requirements.

Risk Mitigation. Through rigorous testing and compliance
evaluation, this component reduces the risks associated
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1. Define Quality Assurance ~ =m-mmmmemee- Managing the

Objectives and Scope 1 procurement
2. Risk-Based Planning Defining process
3. Resource Acquisition Strategy quality-------------------

requirements for
products/services.

2. Selecting suppliers
based on their ability to
meet these standards.

3. Implementing a
robust evaluation and
selection process to
ensure compliance with
quality specifications.

4. Define QA Methodology and
Processes

5. Acquisition of Vendor and Third-
Party Services

6. Integration of QA into the
Development/Production Lifecycle
7. Monitoring and Metrics

for QA Effectiveness

8. Continuous Improvement

and Feedback Loop

9. Compliance Planning and

and Regulatory acquisition

Considerations strategy for

1. Engaging in open I Compliance
communication regarding 1. Staying and Ethics

Informed

about relevant regulations and
standards affecting quality
assurance.

2. Implementing training
programs to educate
employees and suppliers about
compliance requirements.

3. Establishing a culture of
ethics that prioritizes integrity
in all procurement activities.

quality expectations and
issues.

2. Collaborating with
suppliers to improve
processes and resolve
quality concerns.

3. Establishing long-term
partnerships that prioritize
mutual benefit and
continuous improvement.

Supplier Relationship
Management
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Cost and

Budget Control
1. Drafting contracts that L
clearly outline quality Analyzing the cost
expectations, performance implications of quality-
metrics, and penalties fornon-  related decisions.
compliance. 2. Implementing budget
2. Monitoring supplier controls to ensure that
performance against contract spending aligns with
terms to ensure adherence to quality goals.
quality standards. 3. Identifying cost-
3. Conducting regular reviews  effective solutions that do
and audits of contracts to not compromise quality.

ensure .
ongoing Contracting and
compliance. Management

1. Investing in new
technologies that improve
quality control processes
(e.g., automation, data
analytics).

2. Adapting to industry
developments that impact
quality standards.

3. Encouraging innovation
within the supply chain to
enhance product/service

1— Supply Chain Resilience

Assessing the environmental
and social impacts of
procurement decisions.

2. Working with suppliers
who adhere to sustainable
practices that also meet
quality standards.

3. Implementing sustainable
sourcing strategies that
enhance both quality and
Industrial and corporate responsibility.
Technological

Development

Fig. 8. Key roles and values created by Quality Assurance (testing and conformity assessment)

with weapon usage. It minimizes the likelihood of failures,
malfunctions or accidents during critical situations, thereby
enhancing the safety and effectiveness of the armed forces.

Building Trust and Confidence. By ensuring quality
assurance, this element strengthens trust and confidence
among the armed forces, government bodies and other
stakeholders in the supplied weapons. It guarantees that
procured weaponry is reliable, performs as expected and
meets necessary standards, thereby fostering trust and
enhancing the ecosystem'’s reputation.

Adherence to International Standards. Ensures that
weapons meet internationally recognized quality and safety
standards. This adherence facilitates interoperability with
allied forces and seamless integration of weapon systems
during joint military operations or multinational exercises.

Continuous Improvement. Promotes a culture of conti-
nuous enhancement by identifying areas for improvement in
the design, production and performance of weapons.

The quality assurance, testing and compliance evaluation
component in the weapons ecosystem creates significant
value by:
ensuring high-quality, safe and reliable weapons for the
armed forces;
mitigating operational risks and minimizing the chan-
ces of failure;
strengthening trust and confidence among stakeholders;
enhancing compliance with international standards for
smoother interoperability and global recognition;

10

- driving continuous innovation and improvement in

weapon systems.

By fulfilling these roles, this element contributes to
the overall effectiveness and operational readiness of the
military, ensuring that the armed forces are equipped with
dependable and high-performance weaponry.

One ofthe main elements is the Armed Forces [3]. They
play a crucial role in the arms supply ecosystem. The key
roles they play and the value they create are shown in
Fig. 9.

Operational requirements: The armed forces define the
operational requirements for the weapons, equipment and
systems needed to accomplish the mission. They provide the
designation, specifications and performance criteria needed
to meet the operational requirements. This ensures that the
weapon supply ecosystem meets the specific requirements
ofthe Armed Forces, enabling them to perform their duties
effectively.

Capacity development: Armed Forces contribute to the
development of future capabilities in the arms supply eco-
system. By actively participating in capability development
processes, they help set the direction of research, develop-
ment and acquisition, ensuring that the ecosystem evolves
to meet changing defense needs.

Testing and evaluation: Armed forces evaluate the per-
formance, reliability and suitability of systems in real-world
combat scenarios, providing valuable feedback for decision-
making and supply chain improvements.
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They provide the designation,

specifications, and performance

criteria needed to meet the
operational requirements.
This ensures that the weapon
supply ecosystem meets the
specific requirements of the
Armed Forces, enabling them
to perform their

duties effectively ~ Operational
requirements

Capacity

Armed development

Forces help set the
direction ofresearch,
development and
acquisition, ensuring
that the ecosystem
evolves to meet
changing defense
needs
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Armed forces evaluate the
performance, reliability and
suitability of systems in real-
world combat scenarios,
providing Valuable feedback
for decision-making and
supply chain

improvements.  1esting and

evaluation

User

By actively feedback
participating in the feedback
loop, they facilitate iterative
improvements, ensuring
that the weapons supply
ecosystem delivers products
that meet the needs and
preferences of end users

The Armed Forces have

the knowledge and skills
necessary to optimally operate
the delivered
systems.

The values created by

Training
and support

Values

the Armed Forces in the system include
operational readiness, mission success,
operational effectiveness, and national security

Fig. 9. Armed forces and their critical role in the weapons ecosystem

User feedback: Armed forces provide user feedback
on the weapons and equipment they use. By actively
participating in the feedback loop, they facilitate iterative
improvements, ensuring that the weapons supply ecosystem
delivers products that meet the needs and preferences of
end users.

Training and support: The armed forces work with
the arms supply ecosystem to provide effective training
and support for the use of the weapons and equipment
provided. This ensures that the Armed Forces have the
knowledge and skills necessary to optimally operate the
delivered systems.

Compliance
Responsible for
developing and

These elements

monitor and enforce Oversight

implementing compliance with
industry standards, relevant regulations, export controls,
technical and legal frameworks, ensuring

specifications

and regulatory
frameworks in the
ecosystem.

Standards
Development and
Implementation

that all activities in the ecosystem,
including the procurement,
production, distribution, and export
ofarms, comply with national and
international laws, regulations, and
ethical standards

Ethical

and Regulatory

The values created by the Armed Forces in the system
include operational readiness, mission success, operational
effectiveness and national security. Their participation
in the arms supply ecosystem improves the alignment
of capabilities with operational requirements, promotes
continuous improvement and contributes to the overall
Armed Forces.

Standards and regulatory entities in the arms supply
ecosystem play an important role in ensuring conformity,
quality assurance and compliance with established standards
[3]- Theirkey roles and the value they create are summarized
in Fig. 10.

Conformity
These Assessment
elements
conduct conformity
assessment activities,
including testing,
validation and
certification, to ensure that
the delivered weapons
and equipment meet
established standards and

These elements establish
and enforce quality
assurance processes and
procedures to ensure

that delivered arms

and equipment meet
specified requirements and
performance standards

These elements
assess and manage
the risks associated
with arms
transfers, including
technical,
cybersecurity and
compliance risks

Risk

management

They considerations

ensure

compliance with ethical
principles, human rights
standards and non-
proliferation obligations.
This helps prevent the
misuse ofarms and
promotes responsible
behavior in the ecosystem

Quality specifications
Assurance
Their activities contribute — Interaction, confidence
iabili They instill and trust. Ethical
to the safety and reliability confidence . |
ofthe weapons and and trust in behavior.

equipment they supply,
reducing risks to end users
and increasing operational
efficiency.
Compliance and
accountability.

Safety and reliability

the arms supply ecosystem, enhancing
its reputation and credibility. Their focus
on ethical considerations helps prevent
the proliferation of arms to unauthorized
parties and ensures responsible behavior
in the ecosystem that is consistent with
international norms and values.

Fig. 10. Key roles and values that create the building blocks responsible for «Standards» and regulatory activities
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Standards Development and Implementation: These
elements are responsible for developing and implementing
industry standards, technical specifications and regulatory
frameworks in the ecosystem.

Compliance and Regulatory Oversight: These elements
monitor and enforce compliance with relevant regulations,
export controls and legal frameworks, ensuring that all
activities in the ecosystem, including the procurement,
production, distribution and export of arms, comply with
national and international laws, regulations and ethical
standards.

Quality Assurance: These elements establish and enforce
quality assurance processes and procedures to ensure that
delivered arms and equipment meet specified requirements
and performance standards.

Conformity Assessment: These elements conduct con-
formity assessment activities, including testing, validation
and certification, to ensure that the delivered weapons and
equipment meet established standards and specifications.

Risk management: These elements assess and manage
the risks associated with arms transfers, including technical,
cybersecurity and compliance risks.

Ethical considerations: These elements incorporate
ethical considerations into the standards and regulatory
activities of the ecosystem. They ensure compliance
with ethical principles, human rights standards and non-
proliferation obligations. This helps prevent the misuse of
arms and promotes responsible behavior in the ecosystem.

The values created by these building blocks include:
Compliance and accountability: They ensure that all eco-
system actors comply with legal and regulatory requirements,
promoting accountability and responsible behavior.

Safety and reliability: Their activities contribute to
the safety and reliability of the weapons and equipment
they supply, reducing risks to end users and increasing
operational efficiency.

Market

It facilitates ;
Expansion

information exchange,
joint training,
and jointresearch
and development
initiatives.
Defense
cooperation

This provides
access to a
wider customer
base and potential export
opportunities for weapons
and equipment produced
in the ecosystem.

Joint defense projects
and partnerships can
serve as a basis for
broader diplomatic
dialogue, building
trust and fostering
cooperation in areas
other than defense

Research and
development
synergies

Jointresearch
initiatives, joint
technology
programs, and shared
expertise allow the
ecosystem to accelerate
technological progress.

Diplomatic
relations

International
cooperation allows
for technology
transfer and the
exchange of best
practices
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Interoperability: Standards and normative activities pro-
mote interoperability between different components and
systems, ensuring seamless integration and cooperation
between armed forces and allies.

Confidence and trust: By establishing and implementing
standards, regulations and quality assurance processes, they
instill confidence and trust in the arms supply ecosystem,
enhancing its reputation and credibility.

Ethical behavior: Their focus on ethical considerations
helps prevent the proliferation of arms to unauthorized par-
ties and ensures responsible behavior in the ecosystem that
is consistent with international norms and values.

In general, the standards and regulatory pillars play a
crucial role in maintaining quality, compliance and ethical
standards in the arms supply ecosystem, which ultimately
contributes to the safety, reliability and effectiveness of the
arms being delivered.

The element responsible for international cooperation in
the arms ecosystem plays an important role in facilitating
cooperation, knowledge sharing and joining forces with
international partners [3, 17]. Some of the key roles and
values they create are shown in Fig. 11.

Defense cooperation: The element promotes defense co-
operation and partnership with other countries. It facilitates
information exchange, joint training and joint research and
development initiatives.

Market Expansion: By engaging in international co-
operation, the element opens up avenues for market expan-
sion. This provides access to a wider customer base and
potential export opportunities for weapons and equipment
produced in the ecosystem.

Technology transfer: International cooperation allows
for technology transfer and the exchange of best practices.

Risk reduction: Cooperation with international partners
promotes a collective approach to reducing security risks.
Sharing intelligence, conductingjoint risk assessments and

Risk
These elements conduct  reduction
conformity assessment
activities, including
testing, validation and certification, to
ensure that the delivered weapons and
equipment meet established standards

Technology and specifications

transfer

Joint procurement, pooling Improved security; ~ Values
ofresources and cost- Knowledge sharing;

sharing for R&D projects Global reach;

can lead to increased cost Innovation and technological
efficiency and optimization advancement;

ofresources in the weapons
supply ecosystem.

den and cost
sharing

Trust and diplomatic relations;
Burden sharing

Fig. 11. Key roles and values created by international cooperation in the arms ecosystem
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coordinating defense strategies help improve situational
awareness and minimize potential threats.

Diplomatic relations: International cooperation in the
arms supply ecosystem can also help strengthen diplomatic
relations between countries. Joint defense projects and
partnerships can serve as a basis for broader diplomatic
dialogue, building trust and fostering cooperation in areas
other than defense.

Research and development synergies: By working with
international partners, the element benefits from research
and development synergies. Joint research initiatives,
joint technology programs, and shared expertise allow the
ecosystem to accelerate technological progress.

Burden and cost sharing: International cooperation
allows for burden and cost sharing in defense initiatives.
Joint procurement, pooling of resources and cost-sharing
for R&D projects can lead to increased cost efficiency
and optimization of resources in the weapons supply
ecosystem.

The values created by the international cooperation
element include:

Improved security: Cooperation with international
partners strengthens collective security efforts by contri-
buting to regional stability and addressing common security
challenges.

Knowledge sharing: Sharing experiences, best practices
and lessons learned contributes to continuous learning and
improvement ofthe arms supply ecosystem.

Global reach: International cooperation expands the eco-
system’s reach, providing access to a wider range of markets,
customers and resources.

Innovation and technological advancement: Cooperation
with international partners fosters innovation, facilitates
technology transfer and accelerates the development of
advanced defense capabilities.

Trust and diplomatic relations: Cooperation builds trust
and strengthens diplomatic relations between countries,

BOCHHO-TEXHNHA nOniTHKA

fostering long-term partnerships and contributing to global
security.

Burden sharing: Sharing responsibilities and costs with
international partners helps to ease the financial burden and
optimize the distribution of resources in the ecosystem.

By actively participating in international cooperation, the
element contributes to a more interconnected, secure and
innovative arms supply ecosystem that benefits participating
countries and contributes to global stability.

By actively engaging in international cooperation, the
element contributes to a more interconnected, secure and
innovative arms supply ecosystem that benefits participating
countries and contributes to global stability.

CONCLUSIONS

Thus, the main components of Ukraine's future weapons
ecosystem can be represented by a symbolic structure
(Fig. 12).

Key Elements and Abbreviations:

MO - Ministry of Defense

AF - Armed Forces

WRI - Weapons Research Institute

DRO - Defense Research Organization

DI - Defense Industry

PAA - Procurement and Acquisition Agency

QA - Quality Assurance

ST - Standardization Bodies

IC - International Cooperation

The outlined key elements of the weapons system, along
with their roles and values, are presented as preliminary
concepts.

Intensive further work on forming Ukraine's weapons
ecosystem, as envisioned by the authors, should significantly
enhance the efficiency of the state's armament mechanism
and its overall defense capabilities.

The proposed approaches align with national security
priorities and are expected to position Ukraine as a capable
and reliable defense partner on the global stage.

Fig. 12. Components of the Future Weapons System
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HenkOB 1.B., ryceB TO.B., 3ipka M.B.,
noni”“yk O.B.

CKTMOBI MAHEYyTHBOI EKOCHCTEMH
O3EPOCHHB yKPAIHH

y cmammi docxidwywmbcex popMynaHHX ma po3numok
uupponux ekocucmeM y cpepi ny6xiHHoro ynpanxiHHX xk
kxmnonuu huhhuk epekmunHoi yupponoi mpaHcpopMapi
depwanHoro cekmopy n ykpaiHi. AkueHmonaHo yBary
Ha koituenmyaxbitoMy po3yMiHHi yupponoi ekocucmeMu
xk B3aeMonon'x3aHoi Mepewi cy6'ekmin (depwanHux
opraHin, rpoMadxH, 6i3Hecy), xki B3aeModimmb vepe3
yupponi cepnicu, nxampopMu ma iHpopMapmi pecypcu.
AHaxi.3yembcx poxb ueHmpaxbHux i Micyenux opraHin nxadu
n noSydoni yupponux ekocucmeM, a makow MexaHi3Mu
iHmerpapi okpeMux exekmpoHHux cepnicin n eduHe puppone
cepedonu’e.

Oco6xunyynary npudixeHo npanonuM, opram3apuHuM i
mexHoxoriwuM acnekmaM cmnopeHHX makux ekocucmeM,
3okpeMa HopMamunHo-npanonoMy 3a6e3neHemm, po3numky
depwanHux iHpopMapmux cucmeM, exekmpoHHoi ideH-
mupikayi'i, pupponoi n3aeModii ma nidkpumux daHux.

Anmopu nidkpecxmmmb, ~o cmaxuu po3numok yup-
ponux ekocucmeM nompeSye yixicHoi depwanHoi noxi-
muku, iHcmumypuHo'i cnpoMowHocmi, kiéep3axucmy
ma nidnu*eHHX puppono'i koMnemeHmHocmi ycix yvac-
Hukin. 3anponoHonaHo npakmuvHi pekoMeHdapi dxx
ndockoHaxeHHX pupponoro cepedonu”a nySxiworo yn-
panxiHHX nyMonax cynacHux nukxukin, 3okpeMa niuHu ma
nidHonxemx kpaiHu.

KnwuoBi c.ioBa: npmpunu popMynaHHX exeMeHmin
036poeHHX ykpaiHu; ocHonHi exeMeHmu 036poemix ykpai-
Hu; 3apkanxeHi cmopoHu, nidnonidaxbHi 3a po3po6ky ma
nocmavaHHX 036poemix dxx 36pomux cux.
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