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EMPIRICS OF INVESTMENT — SOCIAL
AND ECONOMIC DEVELOPMENT
CAUSAL NEXUS IN UKRAINE

(CASE STUDY OF THE LVIV REGION
OF UKRAINE)

Abstract

The development of regional socio-economic systems relies on investments as a key
factor for expanded reproduction, creating a cyclical process in which investments
drive development, generating resources for further investments. This paper aims to
empirically investigate the nexus and causal link between investments and the socio-
economic development of a region in Ukraine (Lviv region as a case study). The re-
search methods include VAR modeling (to assess the elasticity of investment processes
to environmental factors), Forward Stepwise (to examine the impact of investment
on socio-economic development), and extrema (to determine optimal investment re-
source points). The data for the Lviv region of Ukraine from 2005 to 2023 serve as
the information and analytical basis of the study. The article identifies key economic
factors, such as employment growth (elasticity: 2.65%) and the number of large and
medium-sized enterprises (1.39%), and financial factors influencing investment pro-
cesses. Financial factors include the growth of personal income tax revenues (4.78%),
economic activity expenditures (0.81%), and subsidies (0.49%) in the short term, while
tax independence (1.35%), local taxes and fees (2.47%), and economic activity expen-
ditures (0.94%) are significant in the long term. It is estimated that a 1% increase in
capital or foreign direct investment boosts socio-economic development by 0.12% and
0.5%, respectively, with foreign direct and capital investments ensuring socio-econom-
ic development at 0.45%. The use of constructed models for forecasting and planning
investments in the Ukrainian regions allows for optimizing resource allocation, avoid-
ing excessive costs, and ensuring economic stability in the face of global shocks and
crises.

Keywords investment, Ukraine, extrema, lag, finance, development,
region, war

JEL Classification E20, 018, R13

INTRODUCTION

Investment activity serves as a fundamental indicator of a stable and
efficiently functioning economic system, playing a pivotal role in both
the quantitative and qualitative development of regional economies. On
the one hand, investment ensures quantitative expansion through the
creation of new enterprises, scaling of production capacities, modern-
ization of infrastructure, and revitalization of economically depressed
or deindustrialized territories. On the other hand, it facilitates qualita-
tive transformations by promoting technological and innovative mod-
ernization, increasing labor productivity, and enhancing the technologi-
cal competitiveness of core sectors, contributing ultimately to improved
living standards and the effective functioning of social infrastructure.

Despite its critical importance, the activation of investment activity
remains a complex and multifactorial process, influenced not only by
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direct economic indicators (such as output volumes, business performance, foreign trade activity, and
regional financial autonomy) but also by indirect conditions, notably the quality of the investment cli-
mate and institutional environment. However, empirical evidence suggests that increased investment
volumes do not always translate into sustainable, qualitative shifts within the socio-economic structure
of a regions of Ukraine, even in the rear regions (for example, the Lviv region is a rear territory located
at a distance of 1,000 km from the front, but the impact of the Russian-Ukrainian war on all spheres of
life, economic activity, and investment activity is significantly negative).

This discrepancy underscores the relevance of further scientific inquiry into the mechanisms and dy-
namics of investment-driven regional development. The key research problem lies in the insufficient
understanding of the bidirectional relationship between investment activity and socio-economic devel-
opment. Accordingly, there is a need to move beyond merely identifying investment drivers and toward
a more integrated analysis of how investment processes shape, and are shaped by, the broader socio-
economic trajectory of a region.

The results of the study also relate to the period of Russian-Ukrainian war, in particular 2022-2023,
when the peculiarities of the Lviv region’s investment environment were exacerbated by military risks,
political and economic instability, narrowing of the domestic market, aggravation of energy and re-

source and other problems, complications in logistics, distribution and sales of products.

1. LITERATURE REVIEW

1.1. Causal aspects of investment

and the identification of factors
and conditions that shape
investment activity and structural
characteristics of investment
processes

As evidenced by numerous academic studies, in-
vestment has consistently served as one of the lead-
ing drivers of economic growth, fulfilling functions
such as supporting the regenerative processes of re-
gional socio-economic systems, modernizing the
material-technical and techno-technological base
of production, creating new production capaci-
ties, and developing both general and social infra-
structure (Sarkodie & Strezov, 2019). Furthermore,
investment facilitates the expanded reproduction
of regional economies through capital allocation
in advanced technologies, innovations, commer-
cialization of intellectual property, and the digital
transformation of both the economy and society
(Burke & Hung, 2016), ultimately contributing to
an improved quality of life through the moderniza-
tion of social service systems (Voznyak et al., 2024).

However, these are predominantly environmen-
tal or contextual factors. In contrast, managerial
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factors often act as impediments to the activation
of investment processes. An effective regional in-
vestment policy fosters a favorable investment en-
vironment and cultivates a positive investment cli-
mate across the region and its territories, thereby
enhancing both the volume and the productive
nature of investments (e.g., in innovation, tech-
nological modernization, and public development
initiatives). Conversely, poor-quality public in-
vestment management tends to suppress invest-
ment activity. Therefore, it is crucial to consider
studies that explore the influence of managerial
aspects, such as the organization and monitoring
of public investment (Kafka et al., 2019), the com-
petencies of public officials responsible for the in-
vestment sector in public administration (Cram &
Lusardi, 2020), and the formation and allocation
of investment resources at the level of local self-
government (Voznyak et al., 2023).

Additionally, attention must be given to the ability
of authorities to strengthen the effects of invest-
ment and growth convergence while mitigating in-
vestment climate divergence and systemic market
distortions (e.g., corruption, shadow economy, ad-
ministrative pressure) (Nayak & Sahoo, 2021), to
simultaneously promote sectoral and spatial devel-
opment through investment activity (Vdovenko et
al., 2023), and to sustain investment activity under
critically adverse conditions such as the Russian-
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Ukrainian war and its existentially negative so-
cio-economic consequences (Lyndyuk et al., 2023).
Finally, it is important to emphasize the need for
further studies that examine the impact and out-
comes of investment activity in a region on various
aspects of its socio-economic development.

1.2. The impact and consequences
of investment activity in a region
on various aspects of its socio-
economic development

In addition to analytical research that explores the
directions, interrelations, and influences between
investment processes and development, special
attention should be given to studies, particularly
those with an empirical basis, that characterize the
effects of investment on the sustainable progress of
countries and regions across economic, social, and
environmental dimensions. These effects include
improvements in quality of life and migration sta-
bility (Lupak et al., 2022); environmental security
and the development of the green economy and al-
ternative energy sources (Brooks & Williams, 2024);
reduction of social disparities and inequalities, in-
cluding those related to living standards (Halland
& Canuto, 2013); progress toward the achievement
of the Sustainable Development Goals (Aust et al.,
2020); enhancement of local governments’ capaci-
ties to undertake social expenditures and invest-
ments (Lucianelli et al., 2018); preservation of the
natural environment and ensuring consumer safety
(Muhammad et al., 2021); improved opportunities
for consumer and social investment (e.g., housing)
via the banking sector (Rushchyshyn et al., 2021);
reduction of greenhouse gas emissions; and mitiga-
tion of social vulnerability in areas with high lev-
els of industrial activity and related environmental
pressures (Kutsyk et al., 2020).

1.3. The causal nexus between
the intensification of investment
activity and regional economic
and social development

Investment is largely a determinant of regional
development. However, it is equally important
to emphasize the bidirectional nature of this re-
lationship. Regions that demonstrate stable prog-
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ress tend to create favorable conditions for the in-
tensification of investment activity, as well as for
the effective allocation and distribution of invest-
ment resources. Key contributing factors include
increased public budget revenues and enhanced
public investment capacity; improved financial
performance of enterprises and the corresponding
growth of their investment potential; and regional
economic expansion, which boosts overall invest-
ment attractiveness, particularly for external and
foreign direct investments.

Foundational works in this area of research high-
light various aspects of socio-economic develop-
ment that function as enablers of investment ac-
tivity across regional economic sectors (Rahman,
2015), territories (Liang et al., 2021), productivity-
related dimensions (Amendolagine et al., 2019), fi-
nancial and economic performance growth areas
(de Mello, 1997), and sources for the expansion of
regional resource potential (Nguyen & Nguyen,
2021; Osei & Kim, 2020).

1.4. Econometric toolkits
for analyzing the relationships
between investment and socio-
economic development

As part of advancing research on the interrelation
between investment processes and socio-econom-
ic development, a comprehensive foundation of
both methods and validated econometric models
has been established. Key findings include the ap-
plication of stochastic analysis (Fuente-Mella et al.,
2020), identification of causal links between invest-
ment and the functioning of the national and re-
gional financial systems (Korneyev, 2019), and the
construction of regression (Rakhmatullayevaetal.,
2021) and correlation models (Rakhmatullayeva
et al, 2020) that demonstrate the relationships
between investment dynamics and structure and
shifts in core indicators of socio-economic prog-
ress. These are further complemented by mul-
tilevel and multiplicative modeling efforts that
link business environment factors with invest-
ment processes (first level), and investment vol-
umes, dynamics, and structure with the princi-
pal parameters of countries’ economic and social
advancement (second level) (Mulska et al., 2023;
Boiko,2024).
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1.5. The impact of the Russian-
Ukrainian war and other
contemporary trends

The existing models for enhancing investment
activity and promoting socio-economic develop-
ment across all levels of governance are under-
standably undergoing critical reassessment. Valid
concerns are being raised regarding the need to
adjust these models in response to several ma-
jor influencing factors, chief among them being
the consequences of the Russian-Ukrainian war.
These include the weakening of Ukraine’s invest-
ment security and the outflow of foreign direct
investment (Kwilinski et al., 2020), the decline in
the financial and economic security of strategic
sectors (Dmytryk et al., 2024), increasing invest-
ment risks and threats (Ilyash et al., 2022), inflows
of capital from so-called high-risk zones (Trusova
et al., 2021), and the disruption of the socio-eco-
nomic equilibrium of regions and communities
(Voznyak et al., 2022).

On a more positive note, there are also promising
efforts to deepen the study of investment process-
es and their socio-economic impacts through ad-
vanced methodological approaches. These include
time lags (Sconosciuto, 2023), thresholds and
boundaries (Butenko et al., 2023), factor weight-
ing coeflicients (Sinha & Sengupta, 2022), inten-
sity and elasticity (Lysiak et al., 2020; Melnyk et
al., 2014), collinearity filters (Park, 1995; Paul &
Feliciano-Cestero, 2021), and differentiation of re-
turns depending on the level of economic devel-
opment, quality of institutional environment, and
socio-demographic characteristics of territories
(Sabir et al., 2019), among others.

However, unresolved issues remain regarding the
development of econometric models that capture
the bidirectional causal relationships on the one
hand, between business environment factors and
regional investment activity, and on the other, be-
tween increased investment activity, improved in-
vestment structure, and positive transformations
in the social and economic parameters of the func-
tioning and progress of regional socio-economic
systems. Furthermore, it is essential to understand
the boundaries and vectors of structural change
and reform in investment activity, namely, the so-
called lower and upper optima within which in-
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vestment exerts the most rational and optimal in-
fluence on regional socio-economic development.

These gaps also reflect certain inconsistencies still
present in current economic research, where the
effects of external and internal factors on invest-
ment and the effects of investment on develop-
ment are often modeled independently, without
proper integration or accounting for multilevel
and lagged relationships in the resulting analyses
and conclusions.

Accordingly, there is an urgent and growing need
to continue research in this area to develop and
test methodologies for analyzing the influence of
external environmental factors on investment, as
well as the impact of investment processes on re-
gional socio-economic development. This would
facilitate the identification of key triggers and de-
cisions for realizing investment potential within
the framework of regional development strategies.

2. AIM

The purpose of the paper is to empirically inves-
tigate the nexus and causal link between invest-
ments and the socio-economic development of a
region in Ukraine (Lviv region as a case study).

3. METHODOLOGY

The methodological approach to the complemen-
tary research of the impact of investment process-
es on the region’s socio-economic development is
based on the implementation of four stages:

1) formation of a three-component platform of
the analytical base of the research — invest-
ment environment, investment processes, and
markers of socio-economic development;

2) assessing the elasticity of investment process-
es to changes in the investment environment
(VAR modeling);

3) identification of the systemic impact of invest-
ment processes on the region’s socio-econom-
ic development (Forward Stepways, balanced
modeling);

http://dx.doi.org/10.21511/imfi.22(2).2025.29
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4) designing optimum points (local minimum
and maximum) and critical limits of insuffi-
cient investment resources to maintain the re-
gion’s stable development (method of extrema).

The information and empirical basis for the re-
search on the complementary impact of invest-
ment processes on the region’s socio-economic
development is represented by formula (1).

CRID, = (Inv,|InvE,|SED, )

GRP,
Cap, Inc
ICa '
- FDIIOI (Ec [Fin,)|InnP, ), 1)
' BdRes,
IFD, Exp
t

where CRID, is the information and analyti-
cal base of the research in the t-period; Inv, is
investment processes in the t-period; SED, is
the region’s socio-economic development in the
t-period; [nvE, is the conditions of the region’s
investment environment in the t-period; Capt is
the volumes of the region’s capital investments in
the t-period (US dollars, per capita); /Cap, is the
index of capital investment in the t-period (previ-
ous year = 100%); F'DI, is the volume of foreign
direct investment in the t-period (US dollars, per
capita); IFD, is the index of foreign direct invest-
ment (previous year = 100%); Ec, is the economic
conditions of the investment environment in the
t-period; Fi in, is the financial conditions of the in-
vestment environment in the t-period; GRP is the
Gross Regional Product in the t-period (US dol-
lars, per capita); Inc, is the present income of the
population in the t-period (US dollars, per capita).
InnP is innovative productivity in the t-period
(US dollars, per employee); BdRes, is the level of
budgetary efficiency in the t-period (the amount
of income with transfers per capita, US dollars);
Exp, is the volume of the exports of goods and
services in the t-period (US dollars, per capita).

The research on investment processes, based on
the decomposition of capital and direct invest-
ment through the indicators of volumes and rates
of change, allows for drawing reasonable conclu-
sions on the state and trends of the economic de-
velopment of territories and building a foresight of

http://dx.doi.org/10.21511/imfi.22(2).2025.29

the region’s financial and economic self-sufficien-
cy. This approach also helps identify weak points
in the regional economy and stimulate investment
development.

Understanding the investment environment as a
set of financial, economic, political, legal, and oth-
er conditions for attracting investment resources,
increasing and developing the investment poten-
tial of the territory, the configuration of determi-
nants of the investment environment is proposed
in the projection of two components - financial
and economic conditions (Formula 2).

Emp, InPr, Agr,|Tax, Dot,
InvE, =\ Bld, Tr, Inn, |Bud, InT, |, (2
Sms, ExEc,
Imp,  Unt, Pdfo,
Fop, LocT,

where Emp, is the employment rate of the pop-
ulation aged 15-70 in the t-period (% to the total
population of the corresponding age); I[nPr, is
the volume of industrial production sold in the t-
period (USD, per capita); Agr, is the volume of
agricultural production in the t-period (USD, per
capita); Bld, is the volume of construction work
performed in the t-period (USD, per capita); 77, is
the volume of retail trade turnover in the t-period
(USD, per capita); Innt is the volume of sold in-
novative products in the total volume of sold in-
dustrial products in the t-period (USD, per capita);
Imp, is the volume of the imports of goods and
services in the t-period (USD, per capita); Sms,
is the number of small businesses in the t-peri-
od (units, per 10 thousand people); Unt, is the
number of large and medium-sized enterprises
in the t-period (units per 10 thousand people of
the population); Fop, is the number of private
entrepreneurs in the t-period (units, per 10 thou-
sand people of the population); 7ax, is the level
of tax independence in the t-period (the ratio of
tax revenues and income without transfers, coef-
ficient); Dott is the level of subsidization in the
t-period (the ratio of transfers and total revenues
with transfers, coeflicient); Bud, is the level of
budget independence in the t-period (the ratio of
revenues without transfers to total revenues, coef-
ficient); InT, is the rate of changes in local bud-
get revenues (without transfers) in the t-period (%
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to the previous year); Pdfo, is the rate of change
in Personal Income Tax revenues in the t-period
(% to the previous year); ExEc, is the volume of
expenditures on economic activity in the t-period
(USD, per capita); LocT, is the level of local taxes
and levies in local budget revenues (without trans-
fers) in the t-period (coefficient).

The VAR approach was used to examine the dy-
namic relationships between capital investments,
foreign direct investments, and economic indica-
tors over two-run lags. This model accounts for
potential feedback loops between variables, allow-
ing for the analysis of both short- and long-term
effects. Forward Stepways method identifies the
dominant factors influencing investment process-
es, focusing on the coeflicients of elasticity for cap-
ital and foreign direct investments. It also enables
the calculation of the strength and direction of
influence from economic and financial conditions.

The elasticity of capital and foreign direct invest-
ments was evaluated by determining how sensitive
these investments are to changes in key economic
indicators. The elasticity coefficients were comput-
ed for both the volume and rate of changes in in-
vestments over two lags. The following steps were
undertaken:

o  First lag (t-1): the impact of changes in em-
ployment, the number of businesses, industri-
al production, agricultural output, and other
economic variables on capital and foreign di-
rect investment.

o Second lag (t-2): The delayed effects of chang-
es in economic conditions, focusing on factors
such as construction works, fiscal indepen-
dence, and local taxes and levies on invest-
ment volumes and rates.

Standard diagnostic tests, including R-squared,
Durbin-Watson (DW) statistic, and F-tests, were
conducted to ensure the models’ robustness and
to assess the goodness-of-fit and autocorrelation
issues. The elasticity coeflicients were comput-
ed for each variable to determine the percentage
change in capital and foreign direct investment in
response to a 1% change in independent variables.
This analysis helped to pinpoint the most sensitive
factors influencing investment in the region.
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The construction of optimum points is carried
out using the extremum toolkit. Formulas dem-
onstrate the conditions for identifying local mini-
mum and maximum points, respectively. Using
the second derivative criterion, the nature of criti-
cal points is determined:

o if f”(xo) > 0, the point X,isa local minimum;

« iff”(x,) <0, the point x  is a local maximum.

f(aO)Sf(a), ae(a0 -0,a, +§),

where 6>0,

fla))= f(a), ae(a,-6, a,+6).

©)

)

4. RESULTS AND DISCUSSION

The analysis has revealed that the volume of capi-
tal investment in the Lviv region during the re-
searched period in the first-time lag was the most
sensitive to changes in employment (elasticity co-
efficient of 2.65 %) and the number of large and
medium-sized enterprises (1.39 %), the increase in
which contributed to attracting investment to the
region (Table A1, Appendix A). In the first lag, cap-
ital investment showed a moderate degree of sensi-
tivity to changes in such economic indicators as the
volumes of industrial output (0.51%), agricultural
production (0.74%), and innovative products sold
(0.72%). Capital investment was highly sensitive to
changes in the number of small businesses (1.71%).
The second lag shows a decrease in the sensitivity
of the region’s capital investments to the number
oflarge and medium-sized enterprises (from 1.39%
to 0.92%) and the volume of innovative products
sold (from 0.72% to 0.59%). The impact of certain
economic conditions of the investment environ-
ment on the volume of capital investment in the
Lviv region from 2005 to 2023 increased in the
second lag: the volume of construction works per-
formed (by 0.41 pp), and the volume of imports of
goods and services (by 0.35 pp).

It is noteworthy that the rates of increase/decrease
in capital investment in the Lviv region in the two
lags had the highest degree of sensitivity to chang-
es in the level of employment (15.03% and 12.58%,
respectively), the number of large and medium-
sized enterprises (1.14% and 1.16%, respectively),
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and small business entities (1.17% and 1.03%, re-
spectively). In the first lag, capital investment in
the region was the least sensitive to changes in the
imports of goods and services (0.13%), and con-
struction works performed (0.29%); in the second
lag - to changes in retail turnover (0.34%), and the
number of private entrepreneurs (0.13%).

Among the financial conditions of the investment
environment in the Lviv region from 2005 to 2023,
the growth rate of Personal Income Tax revenues
(4.78%), the volume of expenditures on econom-
ic activity (0.81%), and the level of subsidization
(0.49%) had the greatest impact on the volume of
capital investments in the first lag. The sensitivity
of the region’s capital investments in the short term
was the lowest to changes in the level of tax inde-
pendence (0.01%), budget independence (0.16%),
and the rate of local budget revenues (0.21%). In
the second lag, there was an increase in the sensi-
tivity of capital investments to the levels of fiscal
independence (1.35%), local taxes and levies in re-
gional budget revenues (2.47%), and the volume of
expenditures on economic activity (0.94%).

The investment environment has a significant
impact on the volumes and dynamics of foreign
direct investment in the region. Regional charac-
teristics, including geographic location, resource
potential, the level of infrastructure development,
economic policy, and social factors, can both
stimulate and limit the inflow of foreign direct
investment. For example, from 2005 to 2023, the
Lviv region was characterized by greater invest-
ment attractiveness than other regions of western
Ukraine. The economic conditions to the change
of which the volume of foreign direct investment
was more elastic in two lags are as follows: the lev-
el of employment (8.35% and 7.10%, respectively),
the number of large and medium-sized business-
es (2.75% and 2.76%, respectively), retail turnover
(0.46% and 1.037%, respectively), and the number
of private entrepreneurs (0.6% and 0.7%, respec-
tively) (Table A1, Appendix A).

Unlike the results of scientific research, which
identify factors influencing investment activity
and socio-economic growth (Kafka et al., 2019),
analyse the quality of regional investment policy
(Cram & Lusardi, 2020), study the effectiveness of
sources of investment resources (Voznyak et al.,

http://dx.doi.org/10.21511/imfi.22(2).2025.29

2023), the results obtained do not allow to state
about the quality and efficiency, but rather serve
as a tool for modeling the conditions and conse-
quences of regional investment policy, and are
based on the principle of cyclicality, when the im-
pact on the factors of the investment environment
ensures an increase in investments and changes in
their structure, and this activates the socio-eco-
nomic development of the region while vice versa
such development creates new prerequisites for
further investment.

The rates of changes in foreign direct investment
in the Lviv region from 2005 to 2023 in two peri-
ods had the greatest sensitivity to the level of em-
ployment of the population (11.37% and 11.91%,
respectively), the number of small business enti-
ties (2.11% and 2.53%, respectively), and the vol-
ume of industrial products sold (1.11% and 1.21%,
respectively). The volumes of agricultural prod-
ucts determine a high degree of elasticity relative
to the indices of foreign direct investment only
in the first lag (2.61%), and the volumes of re-
tail trade turnover in the second period (0.74%).
Research results on the elasticity of the business
sector, namely the number of large enterprises
in the region and private entrepreneurs, are in-
teresting. The degree of sensitivity of the rates
of foreign direct investment in the Lviv region
to changes in these indicators is relatively small
(from 0.01% to 0.17%).

It is worth noting that the region’s financial self-
sufficiency, according to the results of VAR mod-
eling, is an existential factor in attracting invest-
ment resources and developing investment po-
tential. The volume of foreign direct investment
in the Lviv region from 2005 to 2023 in two lags
was determined to the greatest extent by the level
of subsidization (3.14% and 3.47%), the growth
rate of Personal Income Tax revenues (5.53%
and 4.61%), the level of tax independence (2.63%
and 4.62%), and the volume of expenditures on
economic activity (2.09% and 1.11%). Instead, in
the second time lag, there is a decrease in the
sensitivity of foreign direct investment volumes
to changes in the level of budget independence
(from 1.99% to 0.03%), the growth rate of local
budget revenues (from 1.61% to 0.84%), and the
level of local taxes and levies in local budget rev-
enues (from 0.28% to 0.02%).
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Unlike capital investments, where there was a clear
differentiation of the sensitivity of their volumes
and rates to changes in the financial conditions of
the region’s investment environment, the indices of
foreign direct investments do not demonstrate an
expressive difference from their volumes. Those de-
terminants that had a high degree of influence on
the volumes of foreign direct investments also de-
termine their rates the most, and vice versa.

It is also necessary to additionally consider the
specifics of the relationship between investment
activity and the socio-economic development
of the region in situations of a critically difficult
external economic environment, such as in the
rear region, but with the critically negative con-
sequences of a full-scale war. In such a situation,
regional authorities and local governments should
intensify investment policies aimed at stimulating
investment activity and minimizing its challenges
and threats. At the same time, the task of guaran-
teeing investment security as a state of protection
of the economic interests of business entities, re-
gional and local levels (Aust et al., 2020; Lucianelli
et al., 2018) from risks and threats in the invest-
ment sphere comes to the fore. Therefore, the fo-
cus of regional investment policy is on systemic
challenges (administrative, environmental, politi-
cal, financial, spatial-sectoral and ecological), and
current threats (related to the consequences of a
full-scale war, the difficulties of European integra-
tion, hybrid interventions, technology and digital
transformation, economic globalization, etc.) to
the investment security of the region.

Econometric modeling by the ForwardStepways
method allows for identifying those factors that
have a dominant influence on the investment pro-
cess, in particular the volumes of investment re-
source attraction, as well as revealing the strength
of their simultaneous influence on investment
processes. Thus, an increase in the employment
rate of the population and the volume of innova-
tive products sold by 1% contributes to an increase
in the volume of capital investments in the Lviv re-
gion by 7.46% and 3.56%, respectively (Formula 5).
At the 95% statistical significance level, it can be
stated that an increase in the volume of products
sold and a decrease in the volume of imports of
goods and services by 1% leads to increased capital
investments.
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Empirical estimates have shown that the rate of
capital investment was most influenced by the
employment rate of the population (8.2%), and
the number of large and medium-sized businesses
(2.96%) (Formula 6). An increase in the volume of
innovative products sold, construction work per-
formed, and the number of private entrepreneurs
by 1% will allow for scaling the volume of capital
investment by 0.26%, 0.79%, and 0.19%, respec-
tively (statistical significance is 95%).

8.200 0.787
. Emp, + . Bld,
(1.361) (2.304 )
0.261 2.962 0.191
+ e AN, + W unt, + "
(1.2227) (2.314) (0.405)
R*=0.849DW = 1.986F(6,12) =1.409.

ICap, =

(6)
Fop,,

Among the financial conditions of the investment
environment, the dominant factors influencing
capital investment include the levels of tax inde-
pendence (the coefficient of influence is 3.3%), and
local taxes and levies in local budget revenues
(2.72%). An increase in the rate of local budget
revenues (excluding transfers) and a decrease in
regional subsidization by 1% will contribute to at-
tracting investment at 0.15% and 0.86%, respec-
tively (Formula 7). It is noteworthy that the level
of subsidization is a regressor of the activation of
investment processes in the Lviv region.

4.541 0.858
Cap, = -\~ " t
P (43637) 741
0.147 3.296 2.721 (7)

+ o AnT + w lax, + . LocT,,
(0.184") (1.476 ) (1.262)

R*=0.8777DW =2.112F (4,14) =5.326.

With a statistical significance of 99%, it is identi-
fied that an increase in tax revenues from Personal
Income Tax in the Lviv region by 1% will allow
for an increase in the rate of capital investment
by 5.01%. The regression model (8) proves that the
rate of change in the region’s capital investment
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during the researched period depended on the
level of tax independence (the coefficient of influ-
ence is 4.08%) and the volume of expenditures on
economic activity (1.82%).

4.077 5.011

= T ax, + e Pdfo,
(1.338) (2.133 )

1.823 ®)
+ « ExEc,,
(1.204")

R*=0.967DW =2.05F (3,15)=4.174.

ap,

The volume of foreign direct investment in the
Lviv region is most influenced by the volume
of agricultural products (the influence factor
is 5.38%) and the number of small enterprises
(2.23%) (Formula 9). An increase in the volume of
construction works (statistical significance is 95%),
industrial products sold, and retail turnover (sta-
tistical significance is 99%) by 1% will contribute
to attracting capital investments by 1.54%, 1.83%,
and 0.84%, respectively.

0.839
FDI, = 9
(5.4937)
1.830
+ ek
(3.635
2.230
+ ook msta
(3.652")
R*=0.937DW =2.27F(5,13) =16.939.
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T

In turn, the dominant factors influencing the in-
dices of foreign direct investment are the number
of small business entities (the influence factor coef-
ficient is 3.51%), and large and medium-sized en-
terprises (1.11%) (Formula 10). An increase in the
volume of innovative products sold and the num-
ber of private entrepreneurs by 1% will contribute
to an increase in the rate of foreign direct invest-
ment by 0.12% and 0.97%, respectively (statistical
significance is 90% and 95%, respectively).

3.506 0.973
IFDI, = . OIS, + « Top,
(3.513 ) (2917)
1.107 0.119
Inn (10)

19

+ - Unt, + .
(1.320™) (1.109")
R*=0.765DW =2.18 F (4,14)=1.107.
The empirical models of the dependence of foreign
direct investment on the financial conditions of

the investment environment were allowed to state
the following:

http://dx.doi.org/10.21511/imfi.22(2).2025.29

o The volumes of foreign direct investment de-

pend most on budget performance (the influ-
ence level is 0.2%), and the growth rate of lo-
cal budget revenues (0.76%) (statistical signifi-
cance is 90%) (Formula 11);

o The rate of increase in foreign direct invest-

ment is determined by the level of tax indepen-
dence and subsidization, and the volume of
expenditures on economic activity (the influ-
ence coeflicients are 0.80%, 0.48%, and 0.44%,
respectively). The statistical significance of the
empirical model is 95% (Formula 12).

0,857 0,204
FDI, = o . Bud,
(0.443™) " (0.6647) 11)
0.761
+ . AnT,
(0.843")
R*=0.925DW =2.09F (5,16) = 4.789.
0.799 0.444
IFDI, = - Tax, + « ExEc,
(1.3217) (0.511™)
0.484 (12)
+ . Dot,,
(0.5117)

R*=0.921DW =1.98F (2,16)=3.394.

The monitoring of the impact of investment pro-
cesses on the socio-economic development of the
Lviv region from 2005 to 2023 has a scientific and
applied content, especially in conditions of insta-
bility and shocks, the implementation of which
is an information and analytical foundation for
identifying optimal and critical limits of the suf-
ficiency of investment resources to maintain the
region’s stable growth. The following markers of
the region’s socio-economic development were se-
lected: (1) Gross Regional Product (USD per cap-
ita); (2) present income of the population (USD
per capita); (3) innovation productivity (USD per
employee (the ratio of the volumes of innovative
products sold and the number of people employed
in innovative activities)); (4) the level of budget ef-
ficiency (the volumes of income with transfers
per capita, USD); (5) the volumes of the exports of
goods and services (USD per capita) (Appendix B).

Compared with the results obtained by other re-

searchers (Lupak et al., 2022; Brooks & Williams,
2024; Halland & Canuto, 2013) when solving simi-
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lar problems, the analysis results allowed to iden-
tify a wider range of initial factors (for example,
despite the traditional indices of production and
sales of products and the number of business en-
tities, the level of employment of the population,
budget revenues and expenditures) of investment
activity and a wider range of their results — conse-
quences (such as the impact not only on the GRP,
but also on population income, innovative pro-
ductivity, budget efficiency, and exports) for the
region’s socio-economic system.

The results of balanced modeling (Formula 13)
have proved that investment processes in the Lviv
region directly determine the state of an economic
system and the dynamics of its progress (a con-
dition of systemic influence on markers of the re-
gion’s socio-economic development). An increase
in the volume of capital and direct foreign invest-
ments by 1% will ensure the development of the
socio-economic system by 0.12% and 0.5%, re-
spectively. The statistical significance of the re-
search is 95% and 99%, respectively.

3.039 0.125
ko + ok C
GRE, (5.058") " (0.5517) ¥
Inc
' R*=0.941DW =2.11
SED, =| InnP, |= - (13)
BdR 2.092 0.498
eS eokok + kK FD[
Exp Y |(5.5877) ATy T
t
R*=0.962DW =2.09

Investment processes are the foundation for en-
suring the region’s socio-economic stability in
times of crisis and macroeconomic shocks. Thus,
under the condition of permanent “infusion” of
investment resources into the economy of the
Lviv region, the econometric model (Formula 14)
proved that direct foreign and capital investments

ensure the rate of socio-economic development at
the level of 0.45% (statistical significance is 95%).

GRP
Inc,
SED, =| InnP,
BdRes, (14)
Exp,
1017 0.328 0.580
= .+ «\ Cap, + e FDI
(1.591°) " (1.9907) (4.165™)

R*=0.957DW =2.42.

At the same time, it can be argued that the elas-
ticity of the parameters of the region’s socio-eco-
nomic development and the volumes and rates
of investment processes is not permanent. Thus,
the volume of the exports of goods and servic-
es is more sensitive to changes in the volume of
capital investments in the second lag (the elastic-
ity coefficient is 4.7%) than foreign direct invest-
ment (0.24%), and the volume of Gross Regional
Product is more sensitive to changes in the vol-
ume of foreign direct investments in the first lag
(0.54%) (Table 1). The change in capital invest-
ment indices in the first lag has the greatest impact
on the volume of the exports of goods and services
(1.9%), GRP (1.44%), and budget efficiency.

The impact of foreign direct investment on the pa-
rameters of the socio-economic development of the
Lviv region from 2005 to 2023 was observed to be the
greatest in the first lag, with a weakening in the sec-
ond. Thus, the coefficient of sensitivity of the GRP to
changes in the volume of foreign direct investment
decreased by 0.4 pp, innovation productivity, and
budget efficiency by 0.02 pp. It is worth noting that
the volume of the exports of goods and services is
more sensitive to the indices of foreign direct invest-
ment in two lags (0.42% and 0.38%, respectively).

Table 1. Elasticity coefficients of the investment processes and socio-economic development

of the Lviv region from 2005 to 2023

Capital investment Direct foreign investment
Markers Lags T T
Volume Index Volume Index

0.219776 1.440655 0542111 0477978
(1) (2,16991) (0.47664) .(0.62162) o (0.30419)

) [0.10128] [3.02255] [1.57134]
Gross reglonal pI’OdUCt
0.829480 0330340 : 0141187 0187282
(2) (2,81064) (0.93994) ..\082134) i ..1040372)

[0.29512] [0.35145] [0.17190] [0.46389]
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Table 1 (cont.). Elasticity coefficients of the investment processes and socio-economic development

of the Lviv region from 2005 to 2023

Capital investment Direct foreign investment
Markers Lags ; ”
Volume Index Volume Index

0.005502 0.497404 .0050831 c..0062242
(1) (0.54223) (0.14549) {004736) . {012781)

. ) ) [0.01015] [3.41876] [0.48699]
Disposable income of the population - - e
0.210087 0.210724 ....0048/00
(2) (0.28331) (0.25742) ....\0.08058)
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ [0.74154 (0.818e1] . lo.62e88] . [0.60437]
0.173655 0.206372 0237977 10154994
(1) (0.36604) (0.21261) : ..(008095)  : ...[0.10853)

_ (0.47442) [0.97065] [2.93977] [1.42818]
0354776 0.434986 0227957+ 0477531
(2) (0.64282) (015794)  : ....[008%67) . .(01s851)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [0.55191] (2.75405] : ..[1254221 ¢ [1.12001)
0.585519 1.099497 .oa3ose o+ 0075521
(1) (1.19671) (0.44206) . (0.35944) . ..(0.27859)

[0.48927] [2.48719] [0.38695] [0.27108]
The |eVe| Of budget performance . .
0.102548 0.252354 0114357 1 ...0006491
(2) (0.72615) (0.39607) . ..(035691) . ..[(0.26605)
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ [0.14122] [0.63715] . ..[1032041]  :  .[0.02440]
1.048088 1.931460 0370436 10428154
(1) (2:93540) (0.80035) : ..(063624)  : ..[0.50376)

. [0.35705] [2.41327] [0.58223] [0.84992]
Export volumes OngOdS and services N N
4.690372 3180616 0.241465 1..0377665 .
(2) (5.64809) (0.91526) .A0.97049) 1o (0A42919)

[0.83043] [3.47509] [0.24881] [0.87996]

Note: Calculated using EViews software (VAR modeling method); standard error is given in parentheses; Student’s t-test is

given in brackets.

Investment resources are usually limited, so the
need to identify the minimum of their volumes,
which will ensure the stability of the region’s de-
velopment (local minimum), and the maximum,
which will allow them to be effectively used in the
economic development system (local maximum),
is emphasized. The construction of optimum
points will also allow for carrying out short-term
forecasting and building up the foresight of poten-
tial crises or excessive expenditures of investment
resources in the region. The maintenance of stable
development requires the sustainment of invest-
ment support at a level sufficient to avoid econom-
ic, financial, social, and other imbalances. The lo-
cal minimum of investment processes determines
the threshold below which the region may lose its
development stability. The local maximum dem-
onstrates the limit being above which indicates
that further investment attraction will not be ef-
fective due to the imbalance in the system “in-
vestment processes — the potential of the region’s
economic development”.

http://dx.doi.org/10.21511/imfi.22(2).2025.29

To identify optimum points, the dependences of
investment processes in the Lviv region on the
time factor were constructed using the fourth-or-
der polynomial model (Formula 15-16).

Cap, =—0.127x"* +5.392x" —75.959x

15
+370.43x+117.78, 15
R*=0.957.
FDI, =—0.022x" +0.9677x> —18.149x"
+160.35x —63.186, (16)

R* =0.966.

The analysis results demonstrate that the point of
the local maximum of the volume of capital in-
vestments to ensure stable socio-economic devel-
opment of the Lviv region is 598.1 USD per capita;
the point of the local minimum is 361.7 USD per
capita (Fig. 1). The critical point of capital invest-
ments to ensure the development of the region’s
economy is 308.7 USD per capita.
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Figure 1. Optimum of capital investments to ensure the socio-economic development of the Lviv
region from 2005 to 2023

From 2014 to 2016 and from 2022 to 2023, the vol-
ume of capital investments was less than the criti-
cal limit, which indicates a threat to ensuring the
progress and stable functioning of the region’s
economy, and, therefore, the urgent need to attract
external financial assets and capital investments.

The point of the local maximum of foreign direct
investment for the Lviv region is 473.2 USD per
capita, and the critical point is 163.2 USD per cap-
ita (Fig. 2). The calculation of the local minimum
point of foreign direct investment in the region
has methodological limitations due to the high
sensitivity of foreign investment to the time factor.
It is noteworthy that from 2012 to 2014 and in 2021,
the volumes of investment processes in the econ-

USD per capita

omy of the Lviv region were greater than the local
maximum (sufficient level of investment support
for socio-economic development). The military
aggression of the Russian Federation and the an-
nexation of the Autonomous Republic of Crimea
in 2014 triggered a decrease in the volume of for-
eign direct investment to the local minimum, and
the Russian-Ukrainian war since 2022, to the crit-
ical threshold. The results of the investment pro-
cess design have shown an urgent need to intensify
investment activity and increase the volume of in-
vestment processes in the region, especially in the
context of economic post-war recovery.

The globalization of the world economy leads to
the diversification of forms and directions of com-
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Figure 2. Optimum of foreign direct investment to ensure the socio-economic development
of the Lviv region from 2005 to 2023
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petition, as well as methods of struggle for access
to and control over key resources of economic de-
velopment, including investment, technological,
labor, etc. Therefore, Ukraine’s strategic priority is
to intensify investment activities and build a ra-
tional, innovative, and adaptive regional invest-
ment policy to ensure the development of socio-
economic systems.

Investment processes have a direct positive impact
on the indicators of socio-economic development
of territories, and are effective tools for overcoming
crisis phenomena and minimizing negative post-
shock consequences. On the one hand, their dy-
namics depend on the conditions of the socio-eco-
nomic, financial, political, legal, etc. environment

Ensuring economic recovery and further stable
economic growth rates in the region is possible
only if investment security is maintained and
the investment potential of the territories is de-
veloped. The Russian-Ukrainian war has weak-
ened the stability of the socio-economic systems
of the regions, deepened structural deforma-
tions, and led to a critical reduction in invest-
ment flows due to a lack of security guarantees
for investors, a high level of risk, and the un-
certainty of the situation in general. The recov-
ery of the Ukrainian economy depends on the

volume and pace of foreign investment, so the
formation of a favorable investment climate and,
consequently, increasing investment attractive-
ness and competitiveness, is becoming one of
the existential tasks of regional development.

The current research results have practical signifi-
cance, particularly in terms of adjusting regional
economic policy in general and investment poli-
cy in particular. This includes the development of
tools to stimulate investment activity in the region
by influencing factors such as the number of busi-
ness entities (promoting the creation and develop-
ment of new SMEs), the level of employment (en-
hancing job creation policies), the expansion of
industrial and agricultural production capacities
(simplifying licensing and permitting procedures),
and the activation of innovation and technologi-
cal activities (fiscal incentives for innovation and
R&D). Measures in these areas will ensure an in-
flow of investments, including foreign direct in-
vestments. In turn, directing these investments
(through public procurement policies, produc-
tion localization, accelerated depreciation, etc.)
towards expanding the technological base of pro-
duction, adopting advanced technologies, and de-
veloping production infrastructure will improve
key economic growth parameters and enhance
the quality of life in the region.

CONCLUSION

The purpose of the paper is to empirically investigate the nexus and causal link between investments
and the socio-economic development of a region in Ukraine (Lviv region as a case study).

The analysis revealed that capital investment in the Lviv region was most responsive to changes in em-
ployment levels (elasticity coeflicient of 2.65%) and the number of large and medium-sized enterprises
(1.39%). Growth in these indicators contributed significantly to attracting investment to the region. In
the second time lag, the sensitivity to these factors declined, while increases in the volume of construc-
tion works and imports of goods and services continued to have a positive effect on the volume of capital
investment. FDI in the Lviv region showed high sensitivity to employment levels (8.35% and 7.10%) and
the number of large and medium-sized enterprises (2.75% and 2.76%). Retail turnover and the number
of private entrepreneurs also positively influenced FDI inflows. Changes in financial conditions, such as
the level of subsidization and fiscal independence, were identified as key determinants of FDI volumes.

The volume of both capital investment and FDI in the Lviv region was found to be strongly influenced by
the level of subsidization, growth in tax revenues, fiscal independence, and expenditures on economic
activity. An increase in personal income tax revenues resulted in a 5.01% rise in capital investment,
underscoring the importance of a robust financial base for fostering investment. Investment processes
have a significant impact on the socio-economic development of the Lviv region (specifically, an in-
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crease in capital and foreign direct investments leads to a 0.12% and 0.5% improvement in regional eco-
nomic development, respectively), which highlights the critical role of sustained investment in ensuring
stable economic growth and regional advancement.

Modeling using polynomial functions made it possible to determine optimal points for investment pro-
cesses to maintain the region’s stable development. The local minimum investment point indicates a
threshold below which regional development stability may be compromised, while the local maximum
point reflects the limit beyond which further investment becomes inefficient due to imbalances in the
development system.
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APPENDIX A

Table Al. Elasticity of capital investment to changes in the determinants of the investment
environment in the Lviv region from 2005 to 2023

Capital investment/lags

Determinants Cap, ICap,
W @ - @ @

l. Economic

© 2645076  4,291471 : 1503292 @ 12,58290

(9,18732) : (11,0993)
[1,63627] : [1,13366]
0,380616 @ 1,184285
(0,64039) : (0,66201)
[0,59435] : [1,78893]
3,695889 | 0,649694

(3,51660 (3,72980)

[1,05098] : [0,17419]
0,291991 : 0,511036
(1,10068) . (1,62964)

[0,26528] = [0,31359]
0,612437 : 0,337723
(0,53765) : (0,41212)
[1,13910] : [0,81947]
0,593431 : 0,699948 : 0,667623

343) © (0,30461) : (0,29593)
[2,34162] : [2,29786] : [2,25599]
0,131367 : 0,628971
(0,41387) : (0,45473)

[0,31742] | [1,38318]
1,138091 | 1,156204
(1,78406) : (1,53451)
[0,63792] © [0,75347]
1,175320 : 1,038776

(0,88981) : (1,57134)
[1,32087] : [0,66108]
0,623920 : 0,127037
(0,45607) : (0,46453)

[1,36803] @ [0,27347]

The employment rate of the population aged 15-70

Volumes of sold industrial products

Volumes of agricultural production

. [0,33975]
. 0,484089

Volumes of completed construction works

Volumes of retail turnover of retail trade enterprises

Volumes of sold innovative products in the total volume of sold products

[2,60666]
,090572

Import volumes of goods and services

- 10,18901]
© 1,387942

The number of subjects of large and medium enterprises

Number of small business entities

Number of individual entrepreneurs

[0,02151]

Il. Financial

: 0,010334 : 1,350953 : 0,645925 : 1,156719

(0,89203) : (0,68559)
[0,72411] : [1,68720]
2,934568 : 1,119106
(3,16701) : (1,87323)
[0,92661] : [0,59742]
1,060391 : 1,228308
©(1,73232) © (1,82662)
: 10,35828 : [0,61212] : [0,67245]
©0,206649 ©0,306441 © 2,221872
: ¢ (1,28372) © (1,60147)

[0,23871] © [1,38739]
4,962047 : 0,683904
(3,00081) : (2,11969)
[1,65357] : [0,32264]
1,606731 : 1,125577
©(2,02722) : (1,04347)
© [1,24503] : [0,79258] : [1,07869)
: 0,112370 © 0,658837 : 2647019
' ¢ (1,10929) : (0,97469)

[0,59393 | [2,71574]

The level of tax independence

Subsidy level

The level of budgetary independence

The pace of changes in local budget revenues

The pace of changes in income from personal income tax

Volumes of expenditures on economic activity

The level of local taxes and fees in local budget revenues

U 10,75302] | [2,55041]

Note: Calculated using EViews software (VAR modeling method); standard error is in parentheses; Student’s t-test is in brack-
ets.
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Table A2. Elasticity of foreign direct investment to changes in the determinants of the investment
environment in the Lviv region from 2005 to 2023

Direct foreign investment/lags

Determinants FDI, IFD,
@ @ @
|. Economic
7,099925 11,91326
The employment rate of the population aged 15-70 (21,2411) (10,1778)

[1,33015] . [1,17052]

'[‘0,33425] """""""""
0,063232 : 1106522 : 1,207436
Volumes of sold industrial products (0,63726) : (0,99217)
[0,09922] [1,21696]
1,484933 0,054250
Volumes of agricultural production (4,06848) (4,11572)
[0,36498] | [0,01318]
0,376528 . 0,790400 : 0,933245
Volumes of completed construction works (1,27385) (0,66619)'”‘5 (1,02470)
[0,29558] ¢ [0,91075]
1,036866 0,744697
Volumes of retail turnover of retail trade enterprises (0,72586) (0,39201)
[1,42847] [1,89971]
0,119260 0,253307
Volumes of sold innovative products in the total volume of sold products (0,83672) (0,48398)
[0,14253] [0,52338]
0,062491 0,748773
Import volumes of goods and services (1,18684) (0,54902)
[0,05265] 1,36385]
2,765801 0,005281
The number of subjects of large and medium enterprises (1,20436) ) i (0,10085)
[2,29649] = [0,79881] : [0,05237]
0,028164 : 2,116065 ' 2,530268
Number of small business entities (1,68870) (1,47348)'”; (1,37979)
[0,01668] © [1,83381]
0,702692 0,048748
Number of individual entrepreneurs (1,46670) (0,86838)
[0,47910] [0,05614]

Il. Financial

4,621337
(1,27153)

(3,63448]
3,473371
(2,52455)

[1,37584]

,536807 : 4,028126
1,43381) © (1,43431)
[1,76928] : [2,80841]
,374047 © 2,075284
3,18470) : (1,93687)
43145] i [1,07146]

The level of tax independence

Subsidy level

0,028313 ,060555'“; 0,591491

The level of budgetary independence (1,77144) (2,04241)'”? (1,02448)
: [0,01598] [0,57736]

0,844465 1,295688

The pace of changes in local budget revenues : (1,62116) (1,27806)
(0,52090] [1,01379]

4,614564 3,787170

The pace of changes in income from personal income tax (1,44095) (1,31716)
[3,20244] | i [2,87526]

1,110980 ,00381()'“? 0,649203

(1,14509) = (0,91712) . (1,21290)
[0,97021] : [0,00415] : [0,53525]
0,023625 . 1,362263 = 0,046640
(2,63173) | (1,98600) | (1,36936)

[0,10248] : [0,00898] : [0,68593] : [0,03406]

Volumes of expenditures on economic activity

The level of local taxes and fees in local budget revenues

Note: Calculated using EViews software (VAR modeling method); standard error is in parentheses; Student’s t-test is in brack-
ets.
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APPENDIX B

Markers of the socio-economic development of the Lviv region from 2005 to 2023: temporal approach
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Figure B1. Gross regional product and income of the population
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Figure B2. Innovative performance
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Figure B3. Export of goods and services
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Figure B4. Budgetary performance
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