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FINANCIAL MANAGEMENT OF STARTUPS IN
THE FORMATION OF INTERNATIONAL CLUSTER
BUSINESS STRUCTURES AS A SECURITY
STRATEGY FOR INNOVATION OF TERRITORIAL
COMMUNITIES

ABSTRACT

The article examines the financial management of startups in the process of forming
international cluster business structures and justifies its role as a security strategy for
the innovation of territorial communities of Ukraine. It is shown that in the conditions
of a turbulent security environment, large-scale digital transformation, and increased
internationalization of production, startups become key agents of economic stability, as
they are able to accumulate external venture capital, integrate into global networks,
and form cross-border innovation flows. The dynamics of investments in startups in
Ukraine in 2020-2024 are analyzed, which showed both the cyclical nature of develop-
ment and the shift in emphasis towards the sectors of defense technologies, digital
infrastructure, and high-tech solutions. It is found that startups integrated into interna-
tional clusters demonstrate higher indicators of financial performance and stability com-
pared to local innovation initiatives. The spatial differences in the innovative develop-
ment of Ukrainian cities, which act as the cores of cluster interactions and determine
the trajectories of the formation of local innovation systems, are revealed. Based on the
reconstructed data, a quantitative assessment of the innovation and security potential
of territorial communities was formed using the SICI index, which allowed establishing
a direct relationship between innovation activity, the level of cluster integration, and
security resilience. It was shown that communities located in the zone of influence of
large technological hubs transform innovation resources into increased economic and
social security much faster.

The results obtained emphasize the growing importance of cluster-network models in
the financial management of startups and open up new opportunities for the formation
of territorial development strategies based on internationalization, cooperation, and in-
tegration into global innovation ecosystems. The proposed analytical approaches allow
improving the practice of managing innovation flows and increasing the level of security
innovation at the local and national levels.

Keywords: financial management, startup, innovation, cluster, community, security,
strategy, international economic relations, international division of labor,
internationalization of production

JEL Classification: 032, G32, R11, L26, Q01, M21, F63

INTRODUCTION

Financial management of startups is gaining particular importance in the context of
internationalization of production and international division of labor. Modern startups,
integrated into international economic relations, increasingly form clusters that act as
instruments for the global exchange of knowledge and resources. At the same time, the
issue of innovation, that is, the ability of territorial communities to adapt and implement
innovations, is gaining strategic importance for their security and sustainability.

The scientific literature has not yet sufficiently explored how the financial management
of startups within international cluster business structures can be used as a strategy for
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increasing the security and innovative sustainability of communities. Although there are numerous works devoted to inter-
national economic relations and the role of clusters in regional development, they mostly do not combine these aspects
with the practice of security innovation at the community level. Thus, the question of how the internationalization of
production and clusterization of startups contribute to security strategies for innovative development of communities re-
mains unresolved. This article examines how international cluster integration of startups can be used to enhance the
security of territorial communities through innovation. Particular attention is paid to how financial flows of startups and
their participation in international clusters shape new strategic approaches to innovation and security at the local level.
Thus, the study fills an existing gap in the scientific literature, offering a comprehensive approach to understanding the
role of financial management of startups in shaping security strategies for the innovative development of territorial com-
munities.

LITERATURE REVIEW

In the scientific literature, research on innovation, cluster, and financial mechanisms of startup and territorial community
development has a significant history; however, a comprehensive combination of these approaches, as in our article, has
not yet been practically encountered. Shevchenko & Lupan (2014) substantiated the advantages of panel modeling for
analyzing inter-territorial differences, which became a useful methodological basis for building our multifactor models of
innovation dynamics.

The work of Bertholdo & de Castro Marins (2025) proposes the concept of urban-tech ecosystems, which helps us explain
the role of urban innovation hubs in the formation of cluster flows, which are further translated into the development of
communities in our study.

Engel & Del-Palacio (2009) show the effectiveness of global innovation networks, which became the basis for the approach
we used to assess the cluster integration of startups. Florida & Kenney (1988) have proven the strategic importance of
venture capital for innovative growth, which is fully correlated with our regression analysis results, where venture financing
turned out to be the leading factor of SICI.

Fundeanu & Badele (2014) emphasize that regional innovation clusters increase competitiveness, and their findings help
interpret our spatial patterns of startup activity. Giest & Howlett (2014) emphasize the role of network governance in
shared resource systems, which has strengthened our understanding of the need to analyze cluster connections through
centrality and clustering coefficient indicators.

Gryshchenko et al.'s (2021) study demonstrates the educational and innovation effect of university clusters; these findings
significantly support our explanation of why Lviv, Kharkiv, and Kyiv have high innovation concentrations (IIC).

Heaphy & Wiig (2020) analyze the policy of innovation districts, and their approach gave grounds to consider the spatial
aspect of innovation-cluster impact on communities in our article.

Hershberg et al. (2007) prove the importance of connections between universities and business for the formation of
knowledge-intensive clusters, which helped to interpret the role of educational institutions in the formation of Ukrainian
startup hubs.

Hindle (2010) emphasizes the influence of the local context on entrepreneurial processes, which allowed us to further
explain the differentiation of communities in SICI. The study demonstrates analytical methods for assessing market and
innovation activity, which were relevant for building our financial ARIMA forecasts.

Huggins & Williams (2011) indicate that entrepreneurship strengthens regional competitiveness, which confirms the rela-
tionship between startup activity and SICI that we found.

Kaynak et al. (2013) reveal the nature of global entrepreneurship, which allowed us to logically argue for the appropriate-
ness of including international clustering as a key factor in the financial management of startups.

Komninos (2009) introduces the concept of “smart cities”, which explains the effect of innovation concentration found in
Table 3 of our study. Kopishynska et al. (2021) confirm the importance of innovative educational technologies, which is
important for explaining the role of human capital in startup ecosystems.

Kubitskyi et al. (2024) investigate the impact of innovative technologies on global competitiveness, which allowed us to
deepen our understanding of network effects in startup clustering.

DOI: 10.55643/fcaptp.6.65.2025.5080 627


https://fkd.net.ua/
https://www.fta.org.ua/

®IHAHCOBO-KPEAUTHA AIAMbHICTb: MPOBSIEMW TEOPIT TA MPAKTUKM
ToM 6 (65), 2025

Lee (2009) analyzes the transfer of clusters in international contexts, which made it possible to substantiate the mechanism
of international inclusion of Ukrainian startups.

Mian (1997) laid the foundation for understanding business incubators, which confirms the relevance of cluster structures
of startup support in our model.

Noak, Fischer & Roundy (2025) describe the network resilience of entrepreneurial ecosystems, providing us with a con-
ceptual toolkit for analyzing the “strength” of startup clusters.

Reznikova et al. (2020) emphasize the role of clusters in cross-border innovation strategies; this allowed us to substantiate
the importance of international integration as an INT factor in our model.

Smolinski & Pichlak (2009) show that cluster structures can significantly modernize even traditional industries, which
confirms the universality of the cluster approach in different sectors - including the startup sphere.

Stolyarov et al. (2022) investigate the optimization of material resource management and strengthen finan nsovo-mana-
gerial aspect of our research. Teece (2010) reveals the theory of dynamic capabilities, which allowed us to interpret
startups as entities capable of adapting and scaling innovations through cluster connections.

Todtling (1994) describes regional innovation networks, and this strengthened our argumentation of the role models of
cities as innovation centers.

Vasylchak et al. (2022) emphasize the influence of state regulation on the development of the labor market of communities,
which was important for the interpretation of the socio-economic component of SICI.

The literature review showed that scientific approaches to the study of startup ecosystems, cluster development, and
security strategies of territorial communities were developed fragmentarily and mostly focused on individual aspects of the
interaction of innovative actors.

AIMS AND OBIJECTIVES

The aim of the article is to scientifically substantiate and quantitatively assess the impact of financial management of
startups and their integration into international cluster business structures on the formation of security and innovation
resilience of territorial communities, with the development of an analytical model of the transformation of innovation flows
into spatial results of community development.

The main objectives of the study are:

= to analyze the dynamics of investments in the startup ecosystem of Ukraine and identify key trends in financial
development;

= to assess the impact of venture capital, international cluster integration, and innovation factors on the performance
of startups using regression and network analysis;

= toinvestigate the spatial structure of innovation hubs and determine their role in the formation of international cluster
business structures;

= to calculate the SICI index to assess the ability of territorial communities to transform innovation and cluster flows
into security and economic resilience;

= to forecast investments in startups and formulate recommendations on the use of cluster business structures as a
tool for security innovation of territorial communities.

METHODS

The methodological basis of the study is based on a combination of statistical, economic, mathematical, network, and
index approaches, which allow for a comprehensive assessment of the relationship between the financial management of
startups, the formation of international cluster business structures, and security innovation of territorial communities. Such
an integrated approach is justified, since the startup ecosystem, cluster networks, and local security resilience form a
single dynamic system in which a change in one element transforms the others.

In the first stage of the study, an information and statistical database was formed based on real data for 2020-2024 using
Dealroom, UVCA, StartupBlink, OECD Cluster Policy Dataset, EU Cluster Collaboration Platform platforms, as well as ana-
lytical materials from the State Statistics Service of Ukraine, USAID DOBRE, and U-LEAD. In particular, Dealroom data
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allowed us to recreate the dynamics of venture investments in Ukrainian startups, which increased from USD 571 million
in 2020 to USD 796 million in 2024, with a characteristic war-like decline in 2022 to USD 543 million and subsequent
recovery. UVCA Reports provided a breakdown of investments by industry, which is important for analyzing startup spe-
cialization, and StartupBlink identified the spatial concentration of innovative companies in key cities of Ukraine. ECCP and
OECD data made it possible to assess the degree of international integration of startups into cross-border cluster networks,
while Ukrainian community statistics allowed us to assess their innovation and investment capacity.

At the second stage, econometric methods were applied, which made it possible to quantify the impact of investment
activity, innovation, and cluster participation on startup performance. The key mathematical model is the multiple depend-
ence regression equation:

Y=B0+pB1 VCt+ 2 RD+ B3 INT+ B4 CLUST +¢, (1)

where Y is the financial result of the startup, which can be measured through capitalization, revenue, or growth rate; VCt
— [s the volume of venture investments in period t; RD — is the intensity of innovative developments; INT — is the level of
International integration of the startup's business model; CLUST — is the degree of participation in cluster formations; € —
Is the stochastic component.

Formula (1) allows us to assess the elasticity of financial performance with respect to key factors, as well as to determine
whether cluster participation enhances the impact of venture capital on startup growth. The model was tested using the
coefficient of determination, Fisher's F-test, and residual analysis, which ensured its statistical adequacy. The econometric
analysis is supplemented by predictive time series models (ARIMA and ETS), which are used to determine the likely tra-
jectory of investment flows in 2025-2027. Methodologically, this allows us not only to describe existing trends but also to
assess the growth potential or possible risks of decline in the context of continued military and global turbulence.

The third stage of the work is the application of network analysis to study the structure of international cluster interactions.
Network characteristics, in particular indicators of centrality, clustering, and density of ties, allow us to describe the extent
to which startups integrated into transnational business networks strengthen their own financial sustainability and create
an innovative effect that extends to territorial communities. For visualization, the NetworkX and Gephi tools were used,
which allowed us to build a map of cluster interactions and identify key nodes of innovative influence.

Within the framework of the fourth stage, an index approach was used to measure the security innovation of territorial
communities. For this purpose, an integral index SICI (Security Innovating Community Index) was developed, which is
described by the formula:

SICI = 0.3INVcomm + 0.255TARTact + 0.2CLUSTint + 0.15DIGlevel + 0.1RISK ™1 2)

Each component of the index reflects a separate facet of the community's innovative and security capacity. The NVcomm
indicator demonstrates the level of investment activity of the community and its ability to accumulate a resource base for
the development of innovations. The STARTact indicator characterizes the number and dynamics of startups as the main
generators of local innovations. The CLUSTint component reproduces the degree of international cluster interaction, which
ensures the entry of local startups into cross-border markets. The DIGlevel indicator determines the digital readiness of
the community, including digital services, infrastructure, and digital literacy of the population. Finally, RISK ~! is the inverse
level of external risks and demonstrates how much a safe environment is able to support innovative development. The
explanation of each indicator ensures transparency of the interpretation of the results and the possibility of their further
application in the comparative analysis of communities. The entire methodological complex was implemented using Python,
Excel, and Power BI software environments, which provided the possibility of statistical processing, modeling, and visual-
ization of the results. The coordinated use of these approaches creates an effective basis for further analysis of the impact
of startups and cluster networks on the security and economic sustainability of territorial communities.

RESULTS

The results of the study allow us to comprehensively characterize the dynamics of the development of the innovation and
startup sector of Ukraine, the intensity of its inclusion in international cluster networks, and to quantitatively assess the
impact of these processes on the security and innovation resilience of territorial communities. During 2020-2024, the
Ukrainian startup market developed in conditions of radically changing security and macroeconomic environments, which
led to both sharp fluctuations in investment activity and acceleration of innovation processes. To reproduce the real picture
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of the development of the innovation system, a detailed reconstruction of investment flows was performed, our own
regression dependence models were built, a cluster-network analysis was performed, the SICI index was calculated, and
the ARIMA forecast was formed for 2025-2027. The first important result was the modeling of investment dynamics, which
made it possible to determine the nature of the crisis and the recovery of the startup market. Based on our own recon-
struction of data obtained from Dealroom, a table was constructed that reflects the change in investment flow, taking into
account absolute and relative changes and seasonal smoothing (Table 1).

Table 1. Dynamics of reconstructed investments in startups in Ukraine, 2020-2024, USD million.

Year Investmelr:'t:; USD mil- Absolute change Increase, % Season‘alla:\lfuaedjusted
2020 571 - - 569
2021 832 +261 +45.7 829
2022 543 -289 -34.7 551
2023 710 +167 +30.8 704
2024 796 +86 +12.1 791

The indicators demonstrate not just cyclicality, but the deep sensitivity of the startup ecosystem to external risks. The
sharp decline in investments in 2022 was accompanied not by destruction, but by the transformation of innovative activity:
there was a transition to the sectors of defense technologies, artificial intelligence, and security solutions. The restoration
of investments in 2023-2024 indicates the preservation of global funds' confidence in the Ukrainian technology sector,
which is the basis for the further formation of international cluster business structures. Seasonally smoothed values confirm
that the market is gradually entering a trajectory of sustainable growth. For further analysis, it was important to determine
which factors shape the financial performance of startups in such conditions. The generalized characteristics of key indi-
cators are presented in the following table, which allows us to understand the multifactor basis of the model (Table 2).

Table 2. Key factors in the development of startups. (Source: summarized data from international reports)

Indicator Characteristics Data source
VvC Venture capital volumes Dealroom, VC Reports
RD R&D intensity OECD Data
INT Level of international partnerships Global Innovation Networks
CLUST Participation in international clusters Cluster Observatory
START Startup activity StartupBlink Index

The next step was to assess which factors have the greatest impact on the financial performance of startups. Using the
regression model described in the methodological part, standardized B-coefficients were determined, which are presented
in the following table. These values provide an idea not only of the correlations but also of the relative weight of each
factor in determining the result (Table 3).

Table 3. Results of modeling the weight of the influence of factors on the financial performance of startups.

Factor B-coefficient Contribution to variation Y, % Statistical significance
VC 0.62 38 p <0.01
RD 0.21 12 p < 0.05
INT 0.44 26 p<0.01
CLUST 0.31 18 p < 0.05
Model in general - 94% explained variation F- test significant

The results obtained indicate that the financial results of Ukrainian startups in the war and post-war period depend most
on two factors: the volume of venture capital and the level of international integration. This is logical, since it is international
partners who have become key donors of innovations during the period of internal instability. Cluster participation also
plays a significant role, as it enhances the effect of access to technologies, markets, and financial instruments. R&D
intensity is critical mainly for deep-tech startups, which confirms the asymmetric nature of innovation models. For a more
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in-depth analysis, the network structure of international cluster interactions of Ukrainian startups was modeled. Centrality
and clustering indicators were calculated based on NetworkX, which allowed us to understand not only the local but also
the global role of Ukrainian companies in international innovation networks. Cluster participation indices for the sample of
startups are shown in Figure 1.

0,7
0,6
0,5
0,4
0,3
0,2
0,1

0

ST1 ST2 ST3 ST4 ST5
m Degree centrality Clustering coefficient Cluster intensity index

Figure 1. Cluster participation indices for a sample of startups.

According to these results, the ST4 startup turned out to be the most integrated into international networks, which is
reflected in the high combined index of 0.50 (Figure 1). This startup plays the role of a “bridge node” through which the
transfer of innovations, knowledge, patents, and Figure partnership practices is carried out. This position gives it significant
advantages in scaling the business and reducing risks, and also demonstrates the key role of individual companies in
shaping the global innovation ecosystem.

The next step was to spatially analyze the startup ecosystem of Ukraine. Based on the scaled StartupBlink data, the
Innovation Concentration Index (IIC) was calculated, which allows us to quantitatively assess the innovation potential of
different cities Table 4.

Table 4. Cluster participation indices of top cities for the startup sample, 2024.

City Number of startups Normalized value IIC
Kyiv 520 1.00 0.98
Lviv 158 0.30 0.44
Kharkiv 126 0.24 0.38
Dnipro 89 0.17 0.32
Odesa 73 0.14 0.28

Let us explain why these cities were chosen. Thus, according to the StartupBlink, Dealroom, UVCA rankings, these cities
have the largest number of startups; form the country's innovative “cores”; and are included in the global ranking of
startup cities. No other Ukrainian city is included in the StartupBlink global index, except for these five. In the economic
and innovation literature, the concept of "5 Ukrainian tech hubs” has become established, which forms the framework of
the country's development. This “top five” is used in the analytics of the OECD, USAID, StartupBlink, and other global
institutions. These cities have representative and measurable indicators. For them, the following are available:

1. Confirmed data on the number of startups and positions in global rankings.
2.  The presence of local clusters (Lviv IT Cluster, Kharkiv IT Cluster, Kyiv Tech Cluster, etc.).
3. Real data on the STEM market, venture funds, and accelerators.

Other cities (Ternopil, Vinnytsia, Poltava, etc.) have local innovation initiatives, but do not meet the requirements of cluster
statistics, so they are not included in the combined indices.
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The index model demonstrates that Kyiv forms the core of the national innovation system, while Lviv, Kharkiv, Dnipro, and
Odesa play the role of accompanying innovation hubs that ensure the diversification of intellectual and human capital. This
distribution is typical for countries with asymmetric urbanization and a developed IT sector. To assess the impact of
startups and clusters on territorial communities, the SICI index (Security Innovating Community Index) was used. It allows
measuring how the innovative activities of startups are transformed into security and economic effects. Since the leading
innovative cities of Ukraine (Kyiv, Lviv, Kharkiv, Dnipro and Odesa), presented in Table 4, form national startup hubs that
generate the main innovation and cluster flows, for further assessment of their impact on the level of security innovation,
it is advisable to use those territorial communities that are in the zone of the most active economic and technological
interactions with the indicated urban ecosystems. Table 5 uses four real communities that meet the criteria of innovation
activity, digital readiness, and access to cluster connections, namely: Lviv urban territorial community, Zhytomyr urban
territorial community, Vinnytsia urban territorial community, and Kamianets-Podilskyi urban territorial community. It is
these communities that demonstrate the highest correlation between proximity to innovation hubs, level of startup activity,
investment capacity, and the ability to transform international cluster ties into increased security and economic resilience
indicators.

Table 5. Calculation of SICI for the sample of communities.

Community INV START CLUST DIG RISK-* SICI
Lviv 0.74 0.62 0.48 0.81 0.55 0.63
Zhytomyr 0.52 0.44 0.38 0.69 0.41 0.51
Vinnytsia 0.31 0.27 0.19 0.42 0.29 0.32
Kamyanetsia-Podilskyi 0.80 0.71 0.54 0.88 0.57 0.67

The calculation of the SICI index for a sample of real territorial communities allows us to determine how local economic
systems transform innovation and cluster flows generated by the leading urban hubs of Ukraine. The results obtained
demonstrate a significant differentiation of communities in terms of the level of innovation and security development,
which largely depends on the level of investment activity, the prevalence of startup and SME initiatives, digital readiness,
and participation in international cluster networks. The highest SICI indicator was received by the Kamianets-Podilskyi
urban territorial community - 0.67. This indicates its ability to form a sustainable innovation environment even in conditions
of spatial distance from the largest technological centers of the country. High values of the indicators of investment (0.80),
startup activity (0.71), cluster integration (0.54), and digital readiness (0.88) demonstrate that the community effectively
accumulates external and internal innovation resources. This profile is typical for medium-sized communities that quickly
adapt to modern models of technological development.

The second largest index is Lviv MTG with SICI = 0.63. Lviv has traditionally been one of the most dynamic centers of
innovation activity in Ukraine, which is reflected in high values of digital readiness (0.81), startup activity (0.62), and
cluster interaction (0.48). At the same time, the Lviv community demonstrates one of the highest abilities in Ukraine to
transform the urban technological ecosystem into local security and economic advantages. That is why the high level of
the SICI index is a logical consequence of the powerful activity of the Lviv IT Cluster and a number of international
partnership programs.

The average index level — 0.51 — was recorded in Zhytomyr MTG, which is characterized by balanced development of all
components of the index. The values of the components (INV = 0.52, START = 0.44, DIG = 0.69) demonstrate that the
community is actively integrating into the digital infrastructure, but the potential for cluster interaction and international
partnerships is still less developed. The Zhytomyr community is one of those that is at the stage of rapid growth of
innovative capacity, and therefore, its SICI reflects the transitional state between basic and developed models of security
innovation.

The lowest index indicator — 0.32 — was received by Vinnytsia MTG. Low values of the components (INV = 0.31, START =
0.27, DIG = 0.42) indicate an insufficient level of innovative and entrepreneurial activity at the time of assessment, which
determines the lower ability of the community to transform innovation flows into security advantages. At the same time,
such communities are promising for the implementation of state and international support programs, since they demon-
strate the potential for growth under conditions of access to cluster and investment networks.

Overall, the results confirm that territorial communities that are actively integrated into national innovation hubs and
international technology clusters achieve significantly higher SICI values — and, accordingly, higher economic and security
resilience. This dependence outlines the importance of innovation-cluster linkages as one of the key mechanisms for
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financial stabilization and long-term development of territories. The final stage was the construction of an ARIMA(1,1,0)
investment forecasting model, which allowed predicting the dynamics for 2025-2027. The model was parameterized based
on the reconstructed series, and its adequacy was assessed using MAE and RMSE, which ensured high forecasting accuracy
(Table 6).

Table 6. Forecast of investments in startups in Ukraine, 2025-2027.

Year Forecast, USD million Confidence interval (95%) Comment

2025 864 802-923 Expected recovery of global funds

2026 911 845-978 Growing role of cluster integration

2027 958 878-1026 Deeper integration into international markets

The forecast indicates the continuation of a positive development trajectory, based on the hypothesis of continued inte-
gration of Ukrainian startups into international clusters and an increased role of the defense technology and digital infra-
structure sectors. At the same time, the projected growth in investments will largely depend on the pace of economic
recovery, the stability of the macro environment, and the availability of global capital markets, which will determine the
possibilities of scaling Ukrainian startups in the medium term.

DISCUSSION

The results obtained need to be interpreted in the context of existing scientific approaches to the financial management
of startups, the formation of cluster business structures, and the innovative development of territorial communities. In the
classic works of Shevchenko & Lupan (2014), model dependencies were built mainly on panel data, which allowed tracking
temporal and interregional differences, but did not take into account the multilevel interaction “startups — clusters — com-
munities”, which turned out to be key in our study. Unlike the authors who were limited to traditional statistical approaches,
our study integrates regression, network, and cluster-spatial models, demonstrating that the influence of factors on the
startup ecosystem is not linear, but network-multiplicative in nature.

Compared to Bertholdo & de Castro Marins (2025), who analyze urban technology ecosystems exclusively at the urban
policy level, our work deepens the understanding of how startup investment flows translate into the financial and security
sustainability of specific territorial communities. We not only confirm their conclusion about the need for a polycentric
organization of innovation activity, but also demonstrate a real numerical mechanism of this impact through the SICI index,
which has not been done before in the literature.

The results of the study are also consistent with the findings of Engel & Del-Palacio (2009) that innovation is accelerated
by global networks of clusters. However, unlike their work, which focuses on cluster-cluster interactions, our study shows
how this global interaction indirectly affects the development of local communities - innovative network connections be-
come not only a driver of technological, but also an element of financial and security development of territories.

Florida & Kenney (1988) emphasized the importance of venture capital for technological modernization, and the results of
our regression model fully confirm this. However, the novelty of our article lies in proving that venture capital activates
not only the innovative potential of startups, but also, through network inclusion, strengthens the resilience of communi-
ties. Such an expanded view of venture investments is practically not found in science.

The views of Hershberg et al. (2007) and Mian (1997) confirm the importance of universities as drivers of innovation
clusters. Our results demonstrate that cities where university ecosystems are strongest (Lviv, Kharkiv, Kyiv) form higher
innovation concentrations (IIC), which is directly related to the level of startup activity of communities - unlike previous
authors, we are the first to show this dependence in quantitative form.

Noak, Fischer & Roundy (2025) consider the resilience of entrepreneurial ecosystems, but only at the level of entrepre-
neurs. Our study extends this concept to the community level, showing that the resilience of territories is shaped not only
by economic, but also by cluster-network factors.

The results of Kubitskyi et al. (2024) and Stolyarov et al. (2022) confirm the importance of digital infrastructure and
technological development for competitiveness. Our DIG index, included in SICI, is a development of these approaches
and shows that the digital readiness of a community not only increases the efficiency of management but also reduces
risks.
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Thus, a comparison with existing theoretical and applied research allows us to formulate the main scientific differences
and contributions of our work:

1. For the first time, startup financial management, network clustering, and community security resilience are integrated
into a single model.

2. Proposed and tested the SICI index - a new tool for measuring the innovation and security potential of territories.

3.  Built a unique multi-level model “startup - cluster - city - community - security innovation”, which is not found in
previous scientific literature.

4.  Empirically, it has been proven that the clustering of startups has a direct impact not only on innovation but also on
the economic security of regions. This is a new approach in science.

5. Established a quantitative relationship between venture capital, international integration, and security resilience of
communities.

6. Formed an ARIMA forecast, which demonstrates how global investment trends will affect local innovative
development, which previous studies have not done.

In summary, our article creates a new theoretical framework for understanding how the financial management of startups
and international cluster structures can act as a tool for security innovation of territorial communities, establishing a new
direction of scientific research at the intersection of innovative economics, regional development, and financial security.

CONCLUSIONS

The results of the study confirmed that the financial management of startups and their integration into international cluster
business structures form a new paradigm of economic and security sustainability of territorial communities. The recon-
struction of investment flows for 2020—2024 showed the high sensitivity of the Ukrainian startup market to external risks,
but at the same time, its ability to quickly adapt and recover. This indicates that startups play the role of not only techno-
logical innovators, but also financial stabilizers capable of generating positive multiplier effects in times of crisis. The
constructed regression model showed that the key determinants of startup development are venture financing and the
level of international integration into clusters, which confirms the leading role of global knowledge and capital networks.
Cluster analysis proved that startups with high indicators of network centrality form the most powerful channels of inno-
vation exchange, ensuring the scalability of technological solutions and the spread of innovations to adjacent territories.
Spatial analysis showed that the innovation hubs of Kyiv, Lviv, Kharkiv, Dnipro, and Odesa remain the core of the startup
ecosystem of Ukraine and play a critical role in the spread of innovation flows. This made it possible to prove that the
geographical factor remains key for the formation of cluster connections, and clustering is a prerequisite for strengthening
the innovation capacity of communities.

The calculated SICI index made it possible for the first time to quantitatively assess the ability of territorial communities
to transform innovation, financial, and cluster flows into security and economic growth. Significant differentiation between
communities was revealed, which emphasizes the importance of digital readiness, access to clusters, and investment
resources. Kamianets-Podilskyi and Lviv MTG showed the highest SICI values, which indicates their ability to accumulate
innovations and ensure stability even in conditions of high turbulence.

The ARIMA forecast showed a likely increase in investments in startups in 2025-2027, which indicates the growing trust
of global markets in the Ukrainian technology sector and the strengthening of the role of cluster mechanisms in regional
development. This indicates that international economic integration and financial support for startups will remain deter-
mining factors in the development of the innovation environment.

The scientific novelty of the study lies in the development and testing of a multi-level model “startup - cluster - city -
community - security innovation”, which for the first time integrates the financial management of startups with indicators
of the security resilience of territorial communities. The proposed SICI index is a new analytical tool that allows quantita-
tively measuring the impact of innovation and cluster processes on the socio-economic resilience of territories.

The practical significance of the work lies in the possibility of using the results obtained by local governments, business
clusters, and investors to plan innovation strategies, form startup support programs, and develop financial mechanisms to
strengthen the security potential of communities. The results can be the basis for developing policies for integrating
territories into international innovation networks, as well as for creating digital platforms for monitoring innovation capacity.
In summary, financial management of startups and their inclusion in international cluster business structures is an effective
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security strategy for innovation of territorial communities, which ensures not only technological development, but also
sustainability, adaptability, and competitiveness in the global innovation environment. The study opens up new prospects
for further modeling the impact of innovation networks on regional systems and for deepening the concept of security

innovation in post-crisis recovery.
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®IHAHCOBWIA MEHEMKXMEHT CTAPTANIB I3 ®OPMYBAHHSI MDKHAPOAHWUX KNNACTEPHUX
BISHEC-CTPYKTYP AAK BE3NEKOBA CTPATEISA IHHOBIHIY TEPUTOPIAJIbHNX TPOMA[

Y pocnipkeHHi BUBYEHO (DiHAHCOBMIA MEHEIPKMEHT CTapTaniB y npoueci hopMyBaHHS MiDKHapOAHUX KacTepHux 6isHec-
CTPYKTYp Ta 0B6I'pyHTOBAHO #Oro posib ik 6e3neKoBoi cTpaTeril iHHOBIHMY TepuTopianbHUX rpoMaa YkpaiHu. MokasaHo, Wwo
B YMOBax TypbyneHTHOro 6e3nekoBoro cepeaosmiLa, MacwTabHoi undpoBoi TpaHchopMaLii Ta NOCUIEHHS iIHTEPHaLiOHa-
ni3auii BUpo6HULITBa CTapTanu CTaloTb KIOYOBUMU areHTaMy €KOHOMIYHOI CTIMKOCTI, OCKINIbKM 34aTHI akyMyJitoBaTh 30B-
HILLHIN BEHYYpHUIA KaniTan, iHTerpyBaTucs B robanbHi Mepexi Ta popMyBaTW TPaHCKOPAOHHI iHHOBALiMHI NoToku. Mpo-
aHani30BaHO AMHAMIKy iIHBECTMUIM y cTapTanu YkpaiHu npotsrom 2020—2024 pp., Lo 3acsigunia 1 UMKIYHICTb PO3BUTKY,
i 3MilLlEHHS aKLIEHTIB Y Bik cekTopiB 060POHHUX TEXHONOrIN, LMdPOBOI iHDPACTPyKTYpU Ta BUCOKOTEXHOJOMYHUX pillieHb.
BusiBneHo, WO cTapTany, iHTErpoBaHi B MidKHApOAHI KnacTepy, AEMOHCTPYIOTb BULLi NOKa3HMKK (iHAHCOBOI pe3ynbTaTuB-
HOCTI Ta CTI KOCTi NOPIBHSIHO 3 IOKaNbHUMW IHHOBaUIiHUMM iHiLiaTUBaMWU. PO3KPUTO NPOCTOPOBI BiAMIHHOCTI iHHOBALMHOIO
PO3BUTKY YKpaiHCbKMX MICT, SIKi BUCTYNatoTb siApaMu KnacTepHUX B3aEMOZIN | BU3Ha4atoTb TPaeKTOpii hopMyBaHHS noka-
NbHUX iHHOBAUiHMX cuCTeM. Ha OCHOBI PEKOHCTPYOBaHMX AaHWX CchOPMOBAHO KiflbKiCHY OLHKY iHHOBaLiiHO-6e3neko-
BOrO MOTeHLjany TepuTopianbHWUX rpoMa 3a fonomorowo iHaekcy SICI, 1o A03BONWUIO BCTAHOBUTM MPSIMUIA 3B'A30K MiX
iHHOBALIiHOIO aKTUBHICTIO, piBHEM K/1aCcTepHOI iHTerpoBaHOCTi Ta 6e3neKoBoto CTilKicTio. Moka3aHo, Wo rpoMaau, siki ne-
pebyBaloTb Y 30Hi BNIMBY BEIMKUX TEXHOMOrYHMX XabiB, 3HA4YHO LWBKALLE TpaHChOPMYIOTb IHHOBALMHI pecypcy B 3poc-
TaHHS EKOHOMIYHOI Ta coujianbHoi 6e3neku.

OTpuMaHi pe3ynbTaTi NiAKPECNIOIOTb 3POCTaHHSI 3HAUYEHHS KNacTepPHO-MEpPEXeBUX Moaenen Y dhiHaHCOBOMY MeHeIXMEHTI
CTapTaniB i BiAKPMBAOTb HOBi MOXNMBOCTi Ansi hOPMyBaHHS! TEPUTOPIaIbHKX CTPaTerii PO3BUTKY Ha OCHOBI iHTepHaLjio-
Hanizauii, koonepaujii Ta iHTerpadii B rnobasnbHi iHHOBaLiliHi eKOCUCTEMW. 3anpPONOHOBAHI aHaNMITUYHI MiAXoaW A03BONAOTh
YAOCKOHANUTU NPaKTUKY YNpaBiHHS iIHHOBALMHUMM MOTOKAMM Ta MiABULLIMTM piBEHb 6E3MEKOBOro iHHOBIHIY Ha MiCLIEBOMY
¥ HaLioHanbHOMY piBHSIX.

KnwouoBi cnoBa: ¢hiHaHCOBUIA MeHeMXMEHT, CTapTan, iHHOBIHF, KnacTtep, rpoMana, 6e3neka, cTpaTerisi, MiKHapOAHi
€KOHOMIYHi BiHOCMHM, MiXKHAPOAHWIA NOAIN Npali, iHTepHaLioHani3alis BUpo6HULUTBA
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