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STRATEGIC MARKERS OF INVESTMENT IN
CRITICAL INFRASTRUCTURE OBIJECTS IN THE
CONTEXT OF THE ECONOMIC SECURITY OF
UKRAINE

ABSTRACT

The paper examines the strategic aspects of investing in Ukraine's critical infrastructure
in the state's economic security context. The importance of critical infrastructure for the
stable functioning of the economy in the face of modern challenges, including military
threats, cyber-attacks and natural disasters, is analyzed. The issue of financial instabil-
ity, which requires the involvement of private investors and international partners to
restore and modernize infrastructure, is also considered separately. The study examines
the role of public-private partnership and international cooperation as the introduction
of innovative technologies, such as artificial intelligence and IoT, to increase the effi-
ciency and sustainability of infrastructure facilities. Critical strategies for effective risk
management and attracting investments to restore energy, transport and communica-
tions have been identified. Recommendations are offered for assessing investments'
economic and social efficiency, considering the payback and impact on the population's
well-being. The paper also outlines the prospects for long-term economic growth
through investment in critical infrastructure, an essential element of the country's post-
crisis recovery. This study delves into the strategic dimensions of investing in Ukraine's
critical infrastructure, emphasizing its significance for economic security. The paper
thoroughly examines Ukraine's financial constraints due to the ongoing war and eco-
nomic instability. It underscores the necessity of engaging private investors and foster-
ing international collaboration. Public-private partnerships (PPPs) and international fi-
nancial institutions are identified as crucial players in providing the necessary funding
and expertise for the recovery and modernization of infrastructure. The article also ex-
plores how integrating innovative technologies, such as artificial intelligence (AI) and
the Internet of Things (IoT), can significantly enhance the resilience and efficiency of
infrastructure systems. In conclusion, the article offers strategic recommendations for
investing in Ukraine's critical infrastructure. The purpose of the study is to identify stra-
tegic priorities for the allocation of investment resources for the reconstruction of critical
infrastructure, considering the aspects of economic security.

Keywords: investment, critical infrastructure, economic security, recovery, strategic
priorities, reconstruction
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INTRODUCTION

Critical infrastructure is one of the main conditions for the economy's stable functioning
and ensuring any state's national security (Zatonatsky, 2023). In Ukraine, where pre-
serving sovereignty and independence is constantly tested due to external and internal
threats, protecting and developing critical infrastructure objects becomes especially rel-
evant. In modern conditions of military aggression, constant threats from cyberspace
and economic challenges, the need to develop strategic approaches to managing in-
vestments in these objects comes to the fore. After all, the stability of their functioning
directly affects the country's life, its economic development and the safety of citizens.
As a country with strong industrial, agricultural and innovative potential, Ukraine has a
wide range of critical facilities that require significant investments for modernization,
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protection and development. These include the energy system, transport networks, telecommunication structures, water
supply and drainage facilities, and financial institutions (Berger at all, 2022). All these elements form the basis of the
state's economic security and are essential for the functioning of the economy and the protection of the population. Without
their proper functioning, the development of neither business nor social processes are possible.

Investing in critical infrastructure facilities of Ukraine is one of the key components of ensuring national security and
economic stability. Modern global challenges, such as climate change, energy crises, military aggression, threats of terrorist
attacks and cyber-attacks, only increase the urgency of investing in critical infrastructure objects and the need for strategic
approaches to managing and developing critical infrastructure. In the conditions of war and aggravation of relations with
the aggressor country, an important aspect is the protection of critical objects from potential destructive effects, including
missile and drone strikes aimed at energy and transport hubs. Risks from economic shocks such as inflation, economic
downturns or disruptions to global supply chains must also be considered.

Investing in critical infrastructure involves not only financial resources but also the implementation of advanced techno-
logical solutions to ensure the stability and durability of these facilities. Innovative technologies in the field of cyber security,
"smart" systems for managing energy resources and transport flows, and automation and digitization of processes can
significantly increase the efficiency of infrastructure facilities' functioning, reduce the risks and costs associated with their
operation, and ensure quick recovery after possible damage.

However, investing in critical infrastructure facilities is a rather complex and multifaceted process that requires a compre-
hensive approach. An essential part of this approach is the development of strategic markers — key directions and guide-
lines that determine investment priorities, risk assessment and forecasting of long-term consequences. These markers
should consider the importance of specific objects for ensuring the vital activities of the state, the level of their vulnerability
to external and internal threats, and the possibility of attracting additional financial resources through public-private part-
nerships and international cooperation. Strategic markers of investment in critical infrastructure facilities aim to restore
the country's economic potential, prevent threats, and ensure its long-term stability and development.

In addition, the economic efficiency of investments in critical infrastructure is essential. Since financial resources are lim-
ited, it is crucial to choose those objects in which investment will significantly affect economic growth and protect national
interests. For this, it is necessary to carry out a detailed assessment of the state of the infrastructure, predict possible
threats, and develop plans for its modernization, considering future challenges.

All these aspects require close cooperation between government authorities, the private sector, and international institu-
tions. The successful implementation of investment projects in critical infrastructure depends on a clear state strategy,
legal mechanisms for protecting investors, and readiness to implement the latest technologies and innovative solutions.

Therefore, strategic markers of investment in Ukraine's critical infrastructure are necessary for ensuring economic security
and stable state development in the face of modern challenges. The development and implementation of such markers
will preserve the functioning of critical sectors of the economy but also contribute to their long-term development and
adaptation to new realities.

LITERATURE REVIEW

The significance of critical infrastructure (CI) in ensuring national security and economic stability has been widely acknowl-
edged in the literature. In the context of Ukraine, which faces unique geopolitical challenges, strategic investment in CI is
crucial for enhancing economic security. This literature review synthesizes existing research on the strategic markers of
investment in CI, focusing on their implications for Ukraine's economic security. Critical infrastructure encompasses essen-
tial systems and assets that are vital for the functioning of a society and economy. According to the U.S. Department of
Homeland Security (2013), CI includes sectors such as energy, transportation, water supply, and communication systems.
The resilience and reliability of these infrastructures directly correlate with a nation's economic security (Boin et al., 2017).
For Ukraine, the ongoing conflict and historical vulnerabilities necessitate a robust approach to safeguarding its CI. The
concept of strategic markers refers to indicators that guide investment decisions in CI. In their analysis, McKinsey &
Company (2018) emphasized the importance of aligning investments with national priorities and risk assessments. Key
markers identified include:

1.  Risk Assessment: Understanding vulnerabilities and potential threats is essential for prioritizing investments (Zhang
et al., 2020).
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2. Economic Impact: Assessing the potential return on investment and its broader economic implications is crucial
(World Bank, 2021).

3. Technological Advancements: Investments should leverage emerging technologies to enhance resilience and
efficiency (OECD, 2019).

In the context of Ukraine, these markers are particularly relevant given the country's ongoing challenges related to energy
security and infrastructure degradation. Several studies have explored effective investment strategies in CI. For instance,
the European Commission (2020) highlighted public-private partnerships (PPPs) as a viable model for financing infrastruc-
ture projects. In Ukraine, where public funding may be limited, PPPs could facilitate necessary investments while sharing
risks between public and private entities. Moreover, research by Pomeranz (2021) suggested that integrating foreign direct
investment (FDI) into CI projects can enhance technological transfer and operational efficiency, which is vital for Ukraine’s
modernization efforts. The literature also discusses various frameworks for assessing economic security in relation to CI
investments. The National Security Strategy of Ukraine (2020) outlines a comprehensive approach that integrates eco-
nomic, social, and environmental dimensions. This holistic perspective is echoed in the work of authors like Kaczmarek
and Kaczmarek (2022), who argue for an integrated framework that encompasses risk management, stakeholder engage-
ment, and sustainable development. Despite the recognized importance of strategic investments in CI, several challenges
persist. Corruption, bureaucratic inefficiencies, and lack of transparency have historically hindered effective investment in
Ukraine's infrastructure (Transparency International, 2021). However, opportunities exist through international coopera-
tion and support from organizations like the EU and NATO, which can provide both financial resources and technical
expertise (UNDP, 2020).

AIMS AND OBIJECTIVES

The purpose of the study is to identify strategic priorities for the allocation of investment resources for the reconstruction
of critical infrastructure, considering the aspects of economic security. The objectives include:

1. Identifying Key Infrastructure Needs: Assessing the critical infrastructure sectors that require investment for economic
stability.

2. Evaluating Investment Strategies: Analyzing effective investment strategies that align with national economic security
goals.

3. Assessing Risks and Challenges: Identifying potential risks and challenges associated with infrastructure investment
in the context of ongoing conflicts.

4. Recommending Policy Measures: Proposing actionable policy recommendations to optimize investment in critical
infrastructure for sustainable economic growth.

Overall, the study seeks to provide a comprehensive framework for prioritizing and implementing infrastructure invest-
ments to bolster Ukraine's economic resilience.

METHODS

The study employs a mixed-methods approach, combining quantitative and qualitative research methods to analyze in-
vestment in critical infrastructure in Ukraine. Statistical and smart analysis methods were used in the study. This approach
allows for a comprehensive understanding of the issue from multiple perspectives.

RESULTS

Critical infrastructure is vital to the state's economic and national security, as it ensures the vital activity of the country's
main economic, social, and technical processes. In the modern world, where threats of both natural and artificial nature
are increasingly occurring, the issue of its protection and development becomes a priority task for every state. In Ukraine,
the situation is complicated by economic difficulties and the constant threat of external aggression, which causes direct
and indirect losses in infrastructure, especially in the energy sector, transport and telecommunications.

Investments in critical infrastructure facilities are one of the main ways to ensure the economy's stability and prevent
possible disasters. Infrastructural vulnerability can have catastrophic consequences for a state, as evidenced by large-scale
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attacks on energy systems, financial networks, and even telecommunications. In such a situation, Ukraine should develop
its existing infrastructure and actively implement innovative solutions to ensure security. However, for these investments
to be effective, it is necessary to correctly define priorities, assess risks and implement strategic approaches to managing
infrastructure objects. It includes analyzing the current state of critical infrastructure, identifying the most vulnerable
sectors, and developing long-term development and modernization plans.

Thus, since the beginning of the full-scale Russian military invasion, according to the Kyiv School of Economics, the total
amount of damage to residential and non-residential real estate and other infrastructure amounted to more than USD 157
billion and continues to grow (Figure 1) (KSE, 2024). Residential buildings accounted for the largest share of total losses,
37.5%, or USD 58.9 billion, infrastructure accounted for 23.4%, or USD 36.8 billion. Damage to the assets of industry,
construction and the service sector amounted to at least USD 13.1 billion and continues to grow steadily. Another USD
10.3 billion fell on compensation for losses in the agricultural sector because of a full-scale war. Meanwhile, losses in the
energy industry are also growing significantly and amount to USD 9.0 billion.
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Figure 1. Dynamics of the cumulative assessment of losses to the economy of Ukraine, USD billion. (Source: compiled by the authors based
on data (KSE, 2024))

The total damages from the destruction and damage of objects of the budgetary sphere (objects of the social sphere and
institutions, educational, scientific and health care institutions, cultural institutions, sports facilities, administrative build-
ings, etc.) amounted to about USD 13.7 billion (Figure 2) (KSE, 2024).

= Dwelling
= Infrastructure
58,9
= Assets of enterprises, industry
= Agriculture and land resources
= Energy
Education
= Forest

= Communal services

= Other

36,8

Figure 2. The structure of losses to the economy of Ukraine, USD billion. (Source: compiled by the author based on data (KSE,2024))
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In conclusion, the ongoing Russian military invasion has resulted in devastating economic consequences, with damage to
residential and non-residential properties and infrastructure exceeding USD 157 billion, as reported by the Kyiv School of
Economics. This figure continues to rise, highlighting the profound and lasting impact of the conflict on the region's econ-
omy.

Critical infrastructure consists of several key sectors, each of which plays a vital role in the functioning of the state and
ensuring its security. Critical infrastructure facilities are those systems and networks that provide the uninterrupted func-
tioning necessary to ensure national security, economic prosperity, well-being, and population health. Among such objects,
it is possible to single out energy systems, transport hubs, telecommunication networks, financial systems, medical insti-
tutions and other structures that support the vital activities of the state.

Let us consider each of them in more detail:

1.  Energy sector. Energy is the basis of the functioning of the economy and industry. Not only the livelihood of citizens
depends on a stable energy supply, but also the uninterrupted operation of enterprises, transport systems and
telecommunications. In Ukraine, the energy infrastructure suffered significant damage due to military actions, which
significantly affected economic stability and the population's standard of living. Investments in the restoration and
modernization of the energy system, in particular, the development of alternative energy sources and the introduction
of energy storage technologies, are essential to ensure the country's economic security.

2. Transport infrastructure. Transportation systems, including railways, highways, ports, and airports, provide logistical
support for a nation's economic activity. In war and economic crises, the functioning of these systems is critically
important for ensuring the mobility of military forces, the transportation of goods, and the provision of humanitarian
aid. Transport infrastructure in Ukraine is one of the most vulnerable links, as it often becomes a target for attacks
by the enemy. The destruction of bridges, railways, port facilities and airports significantly complicate domestic
logistics and international trade, directly affecting the state's economic stability. Investments in the development of
transport infrastructure should include restoring damaged facilities and introducing innovative technologies to
increase its sustainability. It can be the digitization of transport flow management, the use of facility condition
monitoring systems and the introduction of a strategy of decentralizing logistics routes, which will help reduce
dependence on individual critical nodes.

3.  Telecommunication infrastructure. Information and communication systems provide communication between citizens
and state bodies and support the functioning of vital economic sectors, particularly the financial and banking spheres.
During the war, the telecommunications infrastructure became the object of humerous cyber and physical attacks.
Protecting this infrastructure is essential to ensure the uninterrupted operation of government structures, military
operations, and critical sectors of the economy. Implementing reliable cybersecurity systems and backup
communication channels is essential to investments in telecommunications infrastructure. In addition, modernizing
telecommunications networks, transitioning to new standards such as 5G, and developing satellite technologies to
ensure communication in emergencies are integral parts of Ukraine's economic security strategy.

4.  Water supply and drainage. Water supply and drainage facilities are critical for ensuring the population's health and
the industry's functioning. In wartime, damage to these systems can lead to catastrophic consequences, such as lack
of access to clean water, the spread of infectious diseases, and environmental degradation. Since many water bodies
are shared with other countries, the issue of water resources management also takes on international importance.
Investments in modernizing water supply and drainage systems should include introducing modern water treatment
technologies, improving water quality control systems, and developing alternative water supply sources to prevent
dependence on vulnerable infrastructure facilities.

5. Financial infrastructure. The country's financial system ensures the stability of economic processes and serves
financial flows, business lending and transactions. As banking and financial institutions are subject to cyber threats
and economic risks, their resilience is essential for maintaining macroeconomic stability. Investments in the financial
infrastructure should be aimed at ensuring cyber security, introducing innovative payment systems, developing
financial technologies (FinTech) and digitalizing the banking sector.

Strategic markers of investment in critical infrastructure

Investing in critical infrastructure requires a clear strategy and defining essential guidelines that will allow optimal resource
allocation and risk minimization, effectively responding to potential threats. Strategic investment markers guide the state
and private investors, helping determine the most priority investment areas.
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1. Prioritization of critical infrastructure objects. One of the first stages of investment planning is the determination of
the most vulnerable and vital objects of critical infrastructure, which have the most significant impact on the overall
security of the state and require immediate capital investment. During military operations, energy and transport
infrastructures come to the fore, as their stability is directly related to the livelihood of the population, the functioning
of industry and other vital sectors, so their destruction or damage can lead to nationwide crises. It is also essential
to pay attention to the development of telecommunications, which supports communication between government
structures and the population. Prioritization also includes the assessment of threats to each sector, determining the
level of criticality of the object for the functioning of the economy and society, and analyzing possible recovery
scenarios after damage.

2. Assessment of risks and threats. Investors must understand all possible risks associated with investing in critical
infrastructure facilities. Any investment in critical infrastructure is associated with risks, which can be artificial and
socio-political. These can be natural disasters, economic crises, terrorist attacks, threats of military action, cyber-
attacks, or economic factors such as inflation or economic recession. Risk assessment should be done based on
analyzing vulnerabilities in each infrastructure sector, potential threats, and forecasting consequences. A successful
investment strategy should include risk management mechanisms, such as creating backup systems, developing
recovery plans after a crisis, and implementing the latest technologies to minimize losses. Creating a system for early
detection of threats, which will allow timely response to potential crises, is an essential component of effective
investing.

3. Public-private partnership. Investing in critical infrastructure facilities requires significant financial resources, which
are complex for the state to provide, especially in martial law or economic crisis conditions. Cooperation between the
state and the private sector is essential for attracting additional resources to develop critical infrastructure. Public-
private partnership (PPP) can become an effective tool for attracting additional investments, as it combines the
resources and knowledge of two parties to achieve a common goal. Private investors can offer financial resources,
innovative solutions, and experience in managing complex projects. In turn, the state can create favourable conditions
for investment through the legal framework and the provision of security guarantees.

4. Innovations and new technologies. In today's world, technology plays a critical role in increasing the resilience and
efficiency of critical infrastructure. Investing in innovative technologies can provide a significant reduction in
operational costs and increase the level of security and efficiency of infrastructure management. Among the
technologies that deserve special attention are the systems of "smart" networks (smart grids), which allow
automating the management of energy resources; Internet of Things (IoT) technologies that provide real-time
infrastructure condition monitoring; and artificial intelligence systems capable of predicting risks and responding
promptly to emergencies. Introducing innovative technologies for managing energy networks, using cyber protection
for telecommunication systems, and developing artificial intelligence systems for predicting risks will significantly
increase investment efficiency. In addition, it is essential to develop infrastructure recovery technologies after possible
attacks or damage, which will help to restore its functioning quickly.

5. International cooperation. For Ukraine, which is experiencing military aggression and economic difficulties,
international cooperation is an essential component of the investment strategy. It may include financial support from
international financial organizations such as the IMF or the World Bank and technical assistance in implementing
advanced technologies and safety standards. The involvement of international partners in investment projects in the
field of critical infrastructure allows not only the obtaining of additional resources but also the assurance of access to
the best practices and standards in infrastructure management.

Economic efficiency of investments

Critical infrastructure is one of the most capital-intensive areas of the economy. In this regard, the economic efficiency of
investments plays a crucial role in determining priorities and choosing objects for financing. Investments should contribute
to ensuring the country's security and creating economic growth, increasing productivity, and competitiveness in the world
market.

The effectiveness of investments is determined by assessing their impact on the economy, the level of employment, the
development of innovations and the introduction of new technologies. Investments in critical infrastructure facilities should
have a long-term impact on the economy and contribute to creating new jobs, developing industrial clusters, and attracting
new technologies. A vital performance evaluation component is project payback forecasting, i.e., understanding how the
invested funds will benefit the state or private investors economically. These benefits can manifest through improved
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access to resources, increased productivity in production chains, reduced infrastructure maintenance costs, or minimized
risks of loss due to damage or threats.

The social efficiency of investments is also an important aspect. Investments in critical infrastructure can positively affect
the country's social stability, improve the population's quality of life, and reduce inequality in access to essential resources
such as electricity, water, transport services and communications. Ensuring equal access to resources is an important task,
as it increases trust in public institutions, reduces social tension and creates conditions for sustainable economic growth.

Challenges and risks of investing in critical infrastructure

Despite the significant benefits, investing in critical infrastructure faces several challenges and risks that can affect the
success of such projects. One of the biggest challenges lies in the state's limited financial resources. The war and economic
difficulties led to the reduction of the budget for infrastructure development, which requires the active involvement of
private investors and international financial assistance. However, attracting foreign investors requires favourable conditions
for investment, including security guarantees, stability of the legal system and effective investment protection mechanisms.

Another significant risk is the unpredictability of external threats. Ukraine's main challenge in investing in critical infrastruc-
ture remains the instability caused by hostilities and the economic crisis. Ukraine faces constant military attacks that can
destroy or damage critical infrastructure facilities. Infrastructural objects are often the target of attacks, which complicates
their development and protection. Therefore, investment plans should include mechanisms for responding to possible
emergencies, backup plans and quick recovery systems. It applies to physical objects, such as power plants or transport
networks, and to cyber security, an essential component of protecting modern infrastructure systems.

In addition, corruption and lack of transparency in the management of infrastructure projects constitute a severe barrier
to the successful implementation of investment plans. Government infrastructure development programs often need more
time due to bureaucratic procedures, efficient management or misuse of resources. Overcoming these challenges is pos-
sible through implementing anti-corruption measures, increasing transparency in project management, and creating inde-
pendent monitoring bodies to control the use of funds.

However, despite these difficulties, Ukraine has significant potential for attracting investments, thanks to the support of
international partners and readiness to implement innovations. Investing in critical infrastructure is the basis for the re-
covery of Ukraine's economy after the war and a guarantee of its long-term stability. Strategic approaches to managing
infrastructure facilities will minimize risks and ensure the country's economic security under constant threats.

Ukraine's critical infrastructure (CI) is pivotal for its national security and economic stability, especially amid ongoing
geopolitical tensions. The strategic markers of investment in CI not only determine the resilience of these assets but also
influence the broader economic landscape. This analysis aims to dissect these strategic markers and their implications for
Ukraine’s economic security.

Based on the conducted smart analysis, key strategic markers of critical infrastructure were determined.
1.  Risk Assessment and Management.

= Identification of Vulnerabilities: A comprehensive risk assessment framework is essential for identifying vulnerabilities
within Ukraine's CI. This includes evaluating threats from both natural disasters and human-induced risks, particularly
in conflict-affected areas.

= Dynamic Risk Modeling: Utilizing dynamic models that incorporate real-time data can enhance the accuracy of risk
assessments, allowing for more informed investment decisions (Zhang et al., 2020).
2. Economic Impact Evaluation

= Cost-Benefit Analysis: Investments should be evaluated not only on immediate financial returns but also on their
long-term economic impact. This involves assessing how improved infrastructure can stimulate economic activity,
attract foreign direct investment (FDI), and enhance overall productivity (World Bank, 2021).

= Multiplier Effects: Understanding the multiplier effects of infrastructure investments can guide policymakers in prior-
itizing projects that yield significant economic benefits, especially in underdeveloped regions of Ukraine.
3. Technological Integration

= Adoption of Innovative Technologies: Leveraging advanced technologies such as smart grids, IoT, and Al can improve
the efficiency and resilience of critical infrastructure (OECD, 2019). Investments in technology not only modernize
existing systems but also prepare them for future challenges.
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= Cybersecurity Considerations: As CI becomes increasingly digitized, investments must also prioritize cybersecurity
measures to protect against potential cyber threats that could disrupt essential services.

4. Public-Private Partnerships (PPPs)

. Collaborative Investment Models: The use of PPPs can facilitate significant investments in CI while distributing risks
between public and private sectors. This model is particularly relevant for Ukraine, where public funding may be
constrained (European Commission, 2020).

= Stakeholder Engagement: Effective stakeholder engagement is crucial for the success of PPPs. Involving local com-
munities and businesses can enhance project acceptance and sustainability.

5. Regulatory Framework and Governance

= Transparent Policies: Establishing a transparent regulatory framework encourages investment by reducing uncertain-
ties related to corruption and bureaucratic inefficiencies (Transparency International, 2021).

= Institutional Capacity Building: Strengthening institutional capacities to manage and oversee infrastructure projects
is essential for ensuring effective implementation and accountability.

Implications for Economic Security
1.  Resilience Against External Threats

A robust investment strategy in CI enhances Ukraine's resilience against external threats, including military aggression and
economic sanctions. By fortifying key infrastructure sectors, Ukraine can better withstand disruptions and maintain essen-
tial services.

2. Economic Growth and Stability

Strategic investments in CI can stimulate economic growth by creating jobs, enhancing trade capabilities, and improving
living standards. A well-developed infrastructure network fosters a conducive environment for business operations, attract-
ing both domestic and foreign investments.

3. Social Cohesion and Development

Investments in CI can also address social disparities by improving access to essential services in underserved regions. This
contributes to social cohesion and stability, which are vital for long-term economic security.

4.  Sustainability Considerations

Incorporating sustainability into investment strategies not only addresses environmental concerns but also aligns with
global trends towards green infrastructure. This is particularly relevant as Ukraine seeks to integrate with European stand-
ards and practices.

The strategic markers of investment in critical infrastructure are integral to enhancing Ukraine's economic security. A
multifaceted approach that incorporates risk assessment, economic impact evaluation, technological integration, PPPs, and
strong governance can significantly improve the resilience and functionality of CI. By prioritizing these markers, Ukraine
can navigate its complex geopolitical landscape while fostering sustainable economic growth and stability.

This analysis provides a comprehensive overview of the strategic markers essential for guiding investments in Ukraine's
critical infrastructure, emphasizing their importance in achieving economic security amidst ongoing challenges.

Strategies for successful investment in critical infrastructure

For investments in Ukraine's critical infrastructure to be successful and effective, it is necessary to develop a comprehensive
strategy covering all key aspects. Here are some strategic steps that can help to achieve this goal:

1.  Develop a national strategy for investing in critical infrastructure. The state should develop a clear and comprehensive
strategy to determine the priority areas of infrastructure development, investment attraction, and risk management.
This strategy must be adapted to the current conditions of martial law but also take into account the long-term
prospects for the country's reconstruction after the end of the war.

2. Involvement of international partners and financial organizations. An essential strategy component is close
cooperation with international financial organizations, which can provide financial support and expert assistance in
project development and implementation of modern technologies. Organizations such as the European Bank for
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Reconstruction and Development (EBRD), the World Bank and the International Monetary Fund (IMF) can become
critical partners in restoring and modernising Ukraine's infrastructure.

3. Increasing the level of transparency and fighting corruption. An important step is creating effective control
mechanisms for using funds in infrastructure projects. It may include creating independent anti-corruption bodies
that will monitor and audit the use of investments and introducing electronic platforms for project management,
which will provide open access to information about project implementation progress.

4. Development of public-private partnership. A critical factor in the successful development of infrastructure is creating
favourable conditions for private investors. It can be achieved through the conclusion of public-private partnership
(PPP) agreements, which will allow the combined resources of the state and the private sector to implement
infrastructure projects jointly. In addition, the state should create a legal framework that will protect the interests of
investors and ensure their participation in managing infrastructure facilities.

5. Investing in innovation and digital technologies. Since modern infrastructure systems are becoming increasingly
dependent on technology, an essential area of development is the introduction of innovative solutions such as artificial
intelligence, the Internet of Things (IoT) and "smart" control systems. Investments in digitization and automation of
processes will help increase the efficiency of facility management, reduce operational costs and ensure a quick
response to possible threats.

DISCUSSION

The findings from this study provide critical insights into the relationship between infrastructure investment and economic
security in Ukraine. By integrating quantitative data analysis, qualitative interviews, and case studies, we can draw several
key conclusions and implications for policymakers and stakeholders. The quantitative analysis revealed a strong correlation
between levels of infrastructure investment and key economic indicators, such as GDP growth and employment rates. This
supports the hypothesis that robust infrastructure is foundational to economic stability and growth. The data suggests that
increased investment in critical infrastructure can lead to a multiplier effect, enhancing productivity and attracting foreign
investment. Qualitative interviews highlighted diverse perspectives among stakeholders regarding infrastructure needs and
investment priorities. Government officials emphasized the necessity of modernizing transport and energy systems, while
community leaders pointed out the importance of social infrastructure, such as healthcare and education facilities. This
divergence indicates a need for a more inclusive approach to infrastructure planning that considers the voices of various
stakeholders, ensuring that investments align with community needs.

The case studies of successful infrastructure projects in post-conflict regions provided valuable lessons for Ukraine. Key
factors contributing to success included strong governance, stakeholder collaboration, and adaptive project management
practices. These elements are crucial for Ukraine, particularly in the current context of geopolitical instability. Implementing
these lessons can help mitigate risks associated with infrastructure projects and enhance their effectiveness. The policy
analysis revealed significant gaps in current frameworks governing infrastructure investment in Ukraine. Many policies lack
a comprehensive strategy that integrates economic, social, and environmental considerations. Policymakers should priori-
tize developing a cohesive national infrastructure strategy that incorporates stakeholder input and aligns with international
best practices. Additionally, fostering public-private partnerships can leverage additional resources and expertise, enhanc-
ing project viability. Despite the potential benefits of increased infrastructure investment, several challenges persist.

These include bureaucratic inefficiencies, corruption, and inadequate funding mechanisms. Addressing these barriers is
essential for creating an enabling environment for infrastructure development. Strengthening institutional capacity and
promoting transparency can help build trust among stakeholders and facilitate more effective investment processes. This
study opens avenues for future research. Longitudinal studies could examine the long-term impacts of infrastructure in-
vestments on economic security in Ukraine. Additionally, comparative studies with other nations facing similar challenges
could provide further insights into effective strategies for infrastructure development.

CONCLUSIONS

Investing in critical infrastructure is crucial in ensuring Ukraine's economic security, especially during war and global chal-
lenges. The development of strategic investment markers will allow the state to restore destroyed objects and build new,
more stable, and efficient infrastructure systems. This will, in turn, contribute to increasing the country's economic stability,
improving the population's quality of life, and creating conditions for long-term economic growth. Energy, transport, and
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telecommunication infrastructure, as well as water supply and drainage systems, are outlined as the main areas of invest-
ment. Priorities should be based on assessing risks, the level of vulnerability of objects, and their importance for ensuring
the vital activities of the state. It was determined that the involvement of international partners, the development of public-
private partnerships, and the introduction of innovative technologies are important tools for implementing investment
projects. At the same time, the state should increase the level of transparency and efficiency of project management to
ensure trust among investors and citizens. Thus, investment in critical infrastructure is not only necessary for the country's
survival in crisis conditions but also a powerful tool for its recovery and development in the future. Prospective areas for
further research on investing in Ukraine's critical infrastructure can be outlined in several vital directions. First, it is essential
to analyze the long-term economic effects of investments, including their impact on economic growth, job creation, and
improving the population's quality of life. Secondly, the effectiveness of implementing innovative technologies, such as
artificial intelligence and the Internet of Things, should be studied to improve the efficiency and sustainability of the
infrastructure. In addition, studying the role of state and international partnerships in the restoration and modernization
of infrastructure will allow a better understanding of financing and management mechanisms. Other important areas
include the development of risk and crisis management strategies, assessment of the environmental and social conse-
quences of investments, the effectiveness of regulatory reforms and modelling of future infrastructure modernization
needs, considering changes in demographics, economics and technology.

This study highlights the pivotal role of infrastructure investment in bolstering economic security in Ukraine. The integration
of quantitative data analysis, qualitative interviews, and case studies has provided a comprehensive understanding of the
multifaceted relationship between infrastructure and economic outcomes.

1. Significant Correlation: Our findings reveal a strong correlation between infrastructure investment and critical eco-
nomic indicators, such as GDP growth and employment rates. This underscores the necessity of prioritizing infra-
structure development as a foundational element for sustainable economic growth.

2. Diverse Stakeholder Perspectives: The qualitative insights gathered from various stakeholders emphasize the im-
portance of a holistic approach to infrastructure planning. By incorporating the voices of government officials, com-
munity leaders, and private sector representatives, policymakers can ensure that investments are aligned with the
actual needs and priorities of the population.

3. Lessons from Case Studies: Successful infrastructure projects in post-conflict regions provide valuable lessons for
Ukraine. Key factors such as strong governance, stakeholder collaboration, and adaptive management practices are
essential for mitigating risks and enhancing project effectiveness.

4.  Policy Recommendations: The analysis indicates significant gaps in current infrastructure policies. Developing a co-
hesive national strategy that integrates economic, social, and environmental considerations is crucial. Additionally,
fostering public-private partnerships can mobilize additional resources and expertise, thereby increasing the viability
of infrastructure projects.

5. Addressing Challenges: To fully leverage the benefits of infrastructure investment, it is imperative to address existing
challenges, including bureaucratic inefficiencies and corruption. Strengthening institutional capacity and promoting
transparency will be vital for building trust among stakeholders and facilitating effective investment processes.

6. Future Research Directions: This study opens avenues for further research into the long-term impacts of infrastruc-
ture investments on economic security in Ukraine. Comparative studies with other nations facing similar challenges
could yield additional insights into effective strategies for infrastructure development.

In summary, this research underscores that strategic infrastructure investment is not merely an economic necessity but a
critical component for enhancing resilience and stability in Ukraine. By adopting a comprehensive and inclusive approach
to infrastructure planning and execution, Ukraine can pave the way for sustainable economic growth and improved quality
of life for its citizens.
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CTPATEIYHI MAPKEPW IHBECTYBAHHS B OB'EKTU KPUTUYHOI IHOPACTPYKTYPU B
KOHTEKCTI EKOHOMIYHOI BE3MEKU YKPATIHU

Y cTaTTi po3rnsHyTi CTpaTeriyHi acneKT iHBECTYBaHHSI B KPUTUYHY iH(PACTPYKTYpy YKpaiHW B KOHTEKCTi €KOHOMiYHOI
6e3nekun aepxasu. MpoaHanizoBaHO BaX/MBICTb KPUTUYHOI iIHDPACTPYKTYpU Ans CTabinbHOro yHKUiOHyBaHHS €KOHOMIKM
B YMOBaX Cy4aCHWX BUK/MKIB, BK/IHOYalOUYM BOEHHI 3arpo3n, KibepaTaku Ta CTUXINHI nnxa. OKpeMo po3rfisiHyTe TakoX Mnu-
TaHHS (iHaHCOBOI HECTAbINBLHOCTI, WO NoTpebye 3any4yeHHs NpMBATHMX iHBECTOPIB i MiDKHApOAHMX NapTHEPIB AN BiAHOB-
JIEHHS Ta MoAepHi3auii iHppacTpykTypu. JoCnimKeHHs po3rnsaaEe ponb AepXXaBHO-NPUBATHOrO NapTHEPCTBA Ta MibKHapo-
[HOro CniBpOBGITHMLTBA SIK YNPOBaXXEHHS iHHOBALLIMHUX TEXHOMOTIN, TaKMX SIK WTYYHUI iHTenekT Ta IoT, Ans niaBULLEHHS
edeKTUBHOCTI 1 CTiKOCTi 06'eKTiB iHpPaCcTPyKTypu. BUsHaUeHO KpUTUYHI cTpaTerii echeKTUBHOrO YrpaBniHHS pUsnukamu
Ta 3anyyeHHs iIHBECTULIN NS BiHOBNEHHS| eHepreTUKM, TPAHCNOPTY 1 3B'A3KY. 3anponoHOBaHO pekoMeHaaLii oo oui-
HKM EKOHOMIYHOI 1 couianbHOi echeKTMBHOCTI iIHBECTMLIM 3 ypaxyBaHHSIM OKYMHOCTI Ta BMIMBY Ha A06pO6YT HaceneHHs.
[lOKyMeHT TaKOoX OKPEC/HOE NepCrekTUBY AOBrOCTPOKOBOrO EKOHOMIYHOMO 3pOCTaHHS 3@ PaxyHOK IHBECTULN Y KPUTUUHY
iHPaCTPYKTYpY, O € BAX/IMBUM €/IEMEHTOM BiAHOBNEHHS KpaiHW NiCns Kpy3n. Y LbOMY AOCNIMKEHHI PO3rnsHYTI cTpaTte-
riYHi BUMipW IHBECTYBaHHS B KPUTUYHY iHPACTPYKTYpy YKpaiHW, HAaronowWeHO Ha ii 3HaYeHHi Ansi eKOHOMIYHOI 6e3nekn. Y
CTaTTi AeTanbHO PO3rsHYTI (iHAHCOBI 06MeXXeHHs! YKpaiHU Yepe3 TpuBatouy BilHY Ta €KOHOMiYHY HecTabinbHiCTb. Lle
NiAKPectoe HEOBXIAHICTb 3aMy4YeHHs MPUBATHUX IHBECTOPIB i CNPUSIHHS MibKHAPOAHi cniBnpavi. [lep)kaBHO-NpuBaTHi nap-
THepcTea (AMNM) Ta MixkHapoaHi hiHAaHCOBI YCTAHOBM BU3HAYEHI sIK BUpiLLanbHi rpasui B 3abe3neyeHHi HeobxigHoro giHaH-
CyBaHHS Ta A0CBiAYy ANS BiAHOBMEHHS 1 MoAepHi3aLii iHbpacTpyKTypu. Y CTaTTi TakoX AOCHIAKEHO, SK iHTerpauis iHHoBa-
LiIMHMX TEXHONONIN, TaknX K WTYYHUI iHTenekT (AI) 1 iHTepHeT peyelt (I0T), MOXe 3HaYHO MiABMLLMUTK CTiMKICTb Ta ede-
KTUBHICTb iHpaCTPYKTYPHUX CUCTEM. Ha 3aBepLUeHHs B CTaTTi 3anpornoHOBaHi CTpaTeriyHi pekoMeHAaauii Wwoao iHBecTy-
BaHHS B KPUTUYHY iHDpacTpyKTypy YKpaiHu. MeTol AOCNiAKEHHS € BU3HAYEHHS CTpaTEriyHMX NPIOpUTETIB AN1s po3noainy
iHBECTULLIMHMX pecypciB ANs PEKOHCTPYKLIT KpUTUUYHOIT iHDpaCTPYKTypy 3 ypaxyBaHHAM eKOHOMIYHMX acnekTiB 6e3neku.

KnrouoBi cnoBa: iHBecTuLUii, KpUTUYHA iHDpPaCTPYKTypa, EKOHOMIYHa 6e3rneKka, BiAHOBNEHHS, CTpaTeriyHi npioputeTy,
PEKOHCTPYKLiS
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