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Abstract Small and medium-sized enterprises (SMEs) in Ukraine are increasingly challenged by ongoing economic instability,
characterized by currency volatility, inflationary pressures, and uncertain political dynamics. This paper explores the role of
management in the socio-economic development of small and medium-sized businesses (SMEs) under conditions of instability.
Time series from 2001 to 2023 is analyzed for Ukraine. ADF and PP unit root test shows that data is stationery at first
difference. ARDL bound test shows that time series data is cointegrated. Long-run estimates of ARDL technique show that
management practices, socioeconomic development, research & development, technology adoption and employee skill &
training have significantly positive relationship with SMEs growth rate, whereas, economic instability decrease the SMEs
growth rate in Ukraine during studied time. Government of Ukraine should reform and bring new policies in all sectors
especially manufacturing and production sector. Digitalization of the economy is foremost requirement of the Ukraine.

Index Terms economic development, digital transformation, digital strategy, intelligent automation, personnel, business
organization

I. Introduction
Small and medium-sized enterprises, hereafter SMEs, on which the economy of whole world works because they are engines
to innovation, employment generator and provide economic growth [1]. As they are nimbler and more flexible than larger
companies, these businesses can respond faster to changes in the market and to customer demands. This is because, in the
SMEs, effective management techniques are necessary for their success as they determine to a large extent their ability to
respond to economic challenges effectively while optimizing resources towards sustainable growth [2]. Many economies all
over the world benefit greatly from robust SMEs sectors which are primary engines of socio-economic development in most
regions. Indeed, given the economic fragility of Ukraine and specially its transit logical situation, no less important become
SMEs [3]. This study focuses on the importance for SMEs within management solutions that are designed to foster resilience
and sustainability combined with growth throughout periods in which instability either due civil unrest or overall political
regime fluctuations [4]. Figure 1 shows the increasing trend of growth in SMEs of Ukraine during studied time.

SMEs play an important role in a country like Ukraine, but they are facing some challenges to grow into larger entities for
reasons such as political instability, economic volatility the technologies gaps, etc. However, effective administration holds the
key to become a powerful tool in addressing these concerns. If there is a willingness to innovate management techniques that
will contribute towards growing the competitiveness of SMEs then they in turn can take advantage of digital transformation
and intelligent automation, supporting economic development across Ukraine [5].

To deal with these issues, enterprises should implement solutions local processing which are imperative for smaller and
medium-sized companies in order to stay relevant given the scope of Industry requirements using digitalization across the
board makes a significant responsibility drive, people are now digitizing to overcome challenges [6]. This affords SMEs an
opportunity to improve their operations, reduce costs and enter other markets as seamlessly as possible. In particular, SMEs
have the most to gain in terms of efficiency/productivity through intelligent automation use-cases - not only benefiting their
business economics but also that SME’s socio-economic development along with entire economy growth across Ukraine [7].

The study analysis is the significant as it provides valuable insights into the factors influencing the growth of SMEs in
Ukraine by economic development, digital transformation, innovative technologies, competitiveness, technological difficulties,
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Figure 1: Growth rate (%) of SMEs in Ukraine.

not understanding of basics digitally driven economy proceed from Industry 4.0 through smart automation till all variety of
possibilities economics. While SMEs are uniquely positioned to navigate the complexities of the Ukrainian market, they can
help build a stronger and more sustainable economic environment by leaning into these qualities [8].

Collectively, effective administration for SMEs in Ukraine becomes hugely important to accelerate the socioeconomic
prosperity through uncertainties. Modern IT policies and technological advances will no doubt enable SMEs to overcome
the current challenges and achieve growth in a sustainable manner. That will create a solid ground for the further economic
future of Ukraine [9]. In fact, due to their ability of job creation and regional expansion within the framework of regions
development factor within Ukrainian economy SMEs are considered as an obvious feature. The problem is that the business
climate in Ukraine is extremely unreliable [10]. The country presents a political threat because of its rather difficult geopolitical
position, this is complemented by existing economic and social problems. Policy uncertainty is also leading to increased
economic volatility and the subsequent breakdown of currency pegs as inflationary pressures mount. This situation has made
it extremely difficult for the SMEs [11]. An in-depth appreciation and mastery of the dynamic interfacing of management
practices, economic volatility as well as change processes with the human dimension at play in development within any
specific sector. It not only assists SMEs in becoming sustainable but also ensures that SMEs stand competitive enough to
face technological challenges due the breakthrough advancements made by digital transformation - Industry 4.0. SMEs will be
able to take on complexity, gain from digital breakthroughs and have a chance to help shape the way Ukraine is responding in
an ever wider global economy. The challenges faced by SMEs in Ukraine are growing because of ongoing economic instability
filled with currency volatility, inflationary pressures, and uncertain political dynamics. Organizational practices combined with
socio-economic development initiatives have been found to lessen these constraints [12]. However, the literature providing
empirical information with respect to their specific effects on SMEs growth in Ukraine is still sketchy. This study emerges from
the gap in examining strategic management practices and targeted socio-economic interventions to enhance SMEs survival,
growth, especially during turbulent economic times in Ukraine so as help them survive or benefit more due to changes. Given
the technological advancements, digital transformation and Industry 4.0 imperatives of contemporary times this study aims to
provide insights that can be actionable in policy and practice. Taking advantage of these findings will help SMEs in Ukraine
become more competitive and sustainable [13].

A digital people management strategy improves recruitment, onboarding, training, performance evaluation, and employee
engagement in corporate and development firms. Digital HRMS, AI-driven recruiting platforms, and employee engagement
solutions increase HR operations, efficiency, and employee experience. AI algorithms can locate the best candidates by
analysing vast amounts of data and forecasting their performance and fit with the company. Digital training courses keep
employees’ abilities current in a fast-changing workplace [14].

A comprehensive HRMS was a successful digital strategy for a mid-sized Ukrainian IT company. HR professionals and staff
used one platform for performance management, recruitment, and other HR functions. The company uses AI to identify skill
gaps and tailor training, creating a more skilled and adaptable staff. The digital approach allowed remote work throughout
political and economic downturns through virtual collaboration and rapid performance feedback. Digital strategies improve
productivity, employee satisfaction, and retention in people management [15]. Figure 2 depicts the economic instability and
R&D of the Ukraine.

This study is important because it provides critical insights into factors that govern the survival of SMEs under uncertain
economic situation. The outcome of this study process can inform policymakers, business leaders and stakeholders on how
to promote SMEs by examining the influence that management practices; socio-economic development have in influencing
growth of SMEs. Even though it is necessary to move SMEs forward for the economic recovery, job creation and general
socio-economic development of Ukraine. The above question paper derived from the study. How management practices and
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Figure 2: Economic instability and R&D of Ukraine.

socio-economic in unstable economic conditions affect the small- and medium-sized enterprises development in Ukraine?
The aim of this study is to consider the impact of economic volatile on growth in SMEs, examining how management

practices and socioeconomic development influence growth rate among SMEs firms operating within Ukraine. This goal
originates from the research question proposed in my previous segment.

SMEs account for about 40% of the country’s gross domestic product (GDP), the importance of which reflects on Ukraine.
As over 70 percent of all jobs in Ukraine are provided by SMEs, it is evident that SME sector should be central for job creation.
Ukraine has faced significant economic interruption in the prevailing 2.5 years posting inflation rate above forty per cent
and watching substantial discredit of national currency. One of such programs that the Ukrainian government has initiated to
stimulate SMEs development is 7-9% affordable loans [16]. It provides SMEs with low-interest rates lending. SMEs in Ukraine
face regulatory hurdles, restricted access to finance and a weak offer of non-financial business support services. The study aims
to explore the potential for development of Ukrainian SMEs against a background of economic instability [17]. The authors
present the literature review in brief below section two. The methodology is discussed in the third chapter, and the findings of
paper appear in Chapter 4. The fifth section presents the summary of the study.

II. Literature Review
Based on time-series econometric models, Gomez-Mejia et al. [18] analyzed how economic volatility affects the growth of
SMEs in Latin America [18]. According to research, economic instability and the growth of SMEs. This study demonstrated a
significant negative relationship between GDP per capita in purchasing power parity at 2005 constant prices as an indicator for
liquidity level available. To this end, they suggested first to prioritize the stability of macroeconomic policies in ensuring SMEs
governed by reliable factors.

Le and Liu [19] investigated the development of SMEs in China, emphasizing the relevance that employee skills also training
have amidst a quantitative research framework [19]. Staff development was found to have a positive effect on the expansion of
SMEs in terms of generating wealth and innovation. Chen and Zhang recommended focusing on policies to promote vocational
training as well as lifelong learning for SMEs employees. Recently, Sharma et al. [20] implemented an ARDL methodology to
quantify the serious damages on SMEs emanating from economic instability in India [20]. Economic instability was found to
be negatively affecting the growth of SMEs by causing lower consumer confidence and more uncertainty. The study proposed
a number of strategies to for increased economic stability, some including stronger financial laws and maintaining political
stability.

Sari and Gryga [21] studied the influence of foreign trade SMEs growth in Argentina through time-based analysis efforts [21].
The results showed that both the process and event of globalization were often beneficial to the growth performance, especially
participation in international business had positive effect on firm expansion for SMEs. New laws have been suggested to help
SMEs expand into overseas markets.

Stoika et al. [22] used structural equation modeling to and studied the impact of research and development on the performance
of SMEs in Ukraine [22]. The results indicated that R&D process have an important role in enlarging the small and medium-
sized enterprises (SMEs) by rising innovation and competitiveness. They proposed measures to reduce the obstacles preventing
SMEs from carrying out R&D. Policies such as improve access to financial assistance. Ameen et al. [23] examined the impact
that digital technology has had on SMEs growth in England using a case study approach [23]. However, SMEs that did deploy
digital tech grew more quickly than those who eschewed it. One way to support the growth of SMEs, according to Johnson,
is for governments to offer educational programs about digital literacy while also providing incentives so these businesses
embrace technology outreach. Oh and Hwang [24] systematically examined socio-economic development and the growth of
SMEs in South Korea [24]. The study found that social and economic development improves the growth chances of SMEs by
generating favorable conditions for extending their operations. According to the report, the government must continue to invest
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in schools and roads to assist the long-term growth of SMEs. Ali Raza Shah et al. [25] reported that many Food Processing
SMEs of Pakistan are less integrated into the national exports as they do not meet the quality standard of produce required
for international markets [25]. Nowadays, as more and more customers are inclined towards a lifestyle change or healthy
living there is now on emergence the demand of high-value-added products thus Pakistan’s food industry transforming from
traditional means to new-age needs. The objectives of the study are to identify some important quality management practices
(QMPs) as critical success factors and their effect on operational performance in case of small- & medium-size enterprises
which are working as food processer industry. Past research has identified measurable critical success factors as a means of
guiding strategic direction while permitting management to concentrate on the most important things. Hence, a questionnaire
was drafted and used to collect responses from respondents who met our inclusion criteria in this study through the snowball
sampling technique. The poll received a total 302 responses from food processing SMEs. The data was analyzed using SPSS 23
version and Smart-PLS 3. This study was thought to provide the food manufacturers in Pakistan with suggestive critical factors
and a helping hand for bettering their operations whilst retaining product qualities.

To assess how the usage of technology can impact growth for SMEs in Vietnam, Vu and Nguyen [26] employed a longitudinal
research design [26]. Technology significantly increased the efficiency and market reach, leading to a rapid evolution of small
and medium-sized enterprises (SMEs). In their paper, the study recommended excepting laws that facilitate technology transfer
as well as financial support to inciting such technologies.

Chatterjee and Bhattacharjee [27] analyzed the impact of R&D investments on small and medium-sized enterprises (SMEs)
pursuing growth objectives in Indian organizations [27]. To analyze this relationship, the researchers used a dynamic panel data
model with moderation. Moreover, it also found an important relationship between the amount of resourcing allocate R&D
and growth in SMEs. This emphasizes further the role of innovation in economic development. The researchers also argued for
direct government support of R&D in smaller, NIT-targeted firms via a combination grants and tax incentives.

III. Methodology
The reason a research method is utilized by all most type of researchers because it makes them do investigation in an organized
way. All the methods in science, and more specifically from a methodological point of view specialized scientific -economic
discourse strategies and philosophical principles per se are critically important given that they provide composite multi-
dimensional approaches to analysis. The adoption of these methods is meant to achieve the reliability, validity and depth in
research finding so as to have a comprehensive understanding about any topic [28].

A. Data
The study created a simulated dataset for Ukraine from 2001-2023 period. The dependent variable small and medium enterprises
measure in growth rate taken from WDI [29]. Management practices is measure by considering the proxy of return on assets
(ROA) (%, after tax), as it is defined as how efficiently management is using the company’s assets to generate profit. The data is
taken from Wharton Research Data Services (WRDS) [30]. Economic instability is measured by interest rate in percentage as it
influences borrowing costs and economic activity. Data of the interest rate was retrieved from world bank. Human Development
Index (HDI) is consider to measure the socio-economic development of the Ukraine. It is a composite index measuring average
achievement in key dimensions of human development: a long and healthy life, knowledge, and a decent standard of living.
The data is taken form United Nations Development Programs (UNDP) [31]. The model also incorporates control variables
research and development, technology adoption; employee skills and training. This data was fetched from WDI [29].

B. Empirical model
Based on the research of Makwara [32], Zabinski [33] and Tshikovhi et al. [34], this study has mentioned that formula which
was used in this study to examine the impact of management with other factors, capacity for growth pace SME enterprises is
described below:

GRt = α0 + α1MPt + α2EIt + α3SEDt + α4RDt + α5TAt + α6ESTt + εt, (1)

where, GR is Growth Rate of SMEs, MP is Management Practices, EI represents Economic Instability, SED is socio-
economic development, RD is the Research and Development, TA denotes technology adoption and EST is employee skills
and training. α0 is the intercept, α1, α2, α3, α4, α5, α6 are coefficients of the respective independent variables. t is the time
and ε is the error term.

C. Empirical strategy
1) Stationarity Tests
One must be cautious while interpreting results of the regression analysis as time series data mostly have a unit root problem
[35]. This is because the problem of unit roots is common in time-series data. Enhanced Dickey–Fuller test was used in the

39



Management as a Factor of Socio-Economic Development of Small and Medium-Sized Businesses of Ukraine in Conditions of Instability

present investigation to assess how much stationary is there in the time series of this model. Moreover, the ADF test as compared
to [36] is more powerful in addition to methodologies that deal with complex model spear easy incorporated [36]. Here is every
single econometric equation which might work:

∆yt = θDt + γyt−1 +
∑

σm∆yt−m + εt. (2)

The null hypothesis of the ADF unit root test: this is nonstationary data in this equation (2), the term “Dt” denotes a
deterministic path and εt represents some error.

In time series analysis, the Phillips–Perron test for unit roots is a type of statistical test used in the testing numerical data and
returns therefrom to arises randomly. This is the null hypothesis of Dickey-Fuller test.

ρ = 1, in ∆yt = (ρ− 1) yt−1 + εt, (3)

where, order difference operator. The Phillips–Perron test resolves the problem of potential autocorrelation of a greater order
in data generating process than what is allowed for by the null-hypothesis, which would lead to endogeneity with Dickey-
Fuller t-test invalid. This is accommodated by an augmented Dickey–Fuller test, which includes lags of as regressors in the test
equation. The Phillips–Perron test, on the other hand, corrects only for non-parametric effects of a unit root process that there is
no correction at all to the t-test statistic. In the test equation the issue process proofs to be robust against heteroscedasticity and
non-autoregressive specifications [37]. These techniques test the stationarity of series data present in time. Infer appropriate
regression conclusion from non-stationary data, it uses the level as well as first difference.

2) Cointegration Test
Furthermore, the Autoregressive Distributive Lag (ARDL) bound test advance by Pesaran et al. [38] is applied. The ARDL
technique is capable of estimating both long term and short-term model components while helping reduce problems arise from
auto correlations, omitted data [39]. For all models in this study, ARDL follows the given empirical methodology

∆GRt = α0 + α1t+ α2MPt−1 + α3EIt−1 + α4SEDt−1 + α5RDt−1 + α6TAt−1 + α7ESTt−1 +
∑m

n=0 δn∆GRt−n+∑m
p=0 δp∆MPt−p +

∑m
q=0 δq∆EIt−q +

∑m
r=0 δr∆SEDt−r +

∑m
s=0 δs∆RDt−s +

∑m
v=0 δv∆TAt−v +

∑m
w=0 δw∆ESTt−w + εt

,

(4)
where, in equation (4):

H0 : α2 = α3 = α4 = α5 = α6 = α7

H1 : α2 ̸= α3 ̸= α4 ̸= α5 ̸= α6 ̸= α7

H0 shows the null hypothesis and H1 means alternarive hypothesis
.

The null hypothesis that there is no co-integration would be rejected if the F-statistic value exceeds upper bound value set
by Pesaran et al. [38], indicating evidence in favor of H1. After ARDL has established the long-term relationship between the
model’s variables, it uses the error correction model (ECM) [40]. The study can get long-run equilibrium for model and short
run parameters its equational form as follows:

∆GRt = α0 + α1t+
∑m

n=0 δn∆GRt−n +
∑m

p=0 δp∆MPt−p +
∑m

q=0 δq∆EIt−q +
∑m

r=0 δr∆SEDt−r +
∑m

s=0 δs∆RDt−s+∑m
v=0 δv∆TAt−v +

∑m
w=0 δw∆ESTt−w + λECTt−1 + εt

,

(5)
where, ECTt−1 is the error correction term lagged one period. Long-run to Short-Run equilibrium adjustment speed that ECT
elucidate the ECT coefficients for which the results should have is all negative are shown by λ. Finally, diagnostic tests were
applied to assess the structural integrity of our model (normality test for residual terms and serial correlation test Breusch-Pagan
Test, Breusch-Godfrey Test).

IV. Results
The subsequent section provides an account of the results:

A. Descriptive statistics
A summary of the central tendency, dispersion, and shape of the distribution of the dataset is provided by descriptive statistics
(Table 1).

B. Correlation matrix
Analyzing the linear relationship that exists between two sets of variables is the purpose of the correlation matrix (Table 2).

C. Unit root tests
ADF and PP tests are conducted to check the stationarity of the time series data (Table 3).
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Variable Mean Std. Dev. Minimum Maximum
GRt 5.21 2.13 2.0 8.5
MPt 3.45 0.65 2.5 4.5
EIt 3.25 0.85 2.0 4.5

SEDt 3.85 0.45 3.2 4.5
RDt 3.05 0.55 2.0 4.0
TAt 3.75 0.70 2.5 4.5

ESTt 3.55 0.60 2.5 4.5
Note: Std. Dev. is the standard deviation.

Table 1: Results of descriptive statistics.

Variable GRt MPt EIt SEDt RDt TAt ESTt

GRt 1.00
MPt 0.45∗∗∗ 1.00
EIt -0.34∗∗ -0.30∗∗∗ 1.00

SEDt 0.52 0.40∗∗ -0.20∗∗∗ 1.00
RDt 0.22∗∗∗ 0.20 -0.15∗∗∗ 0.30∗∗∗ 1.00
TAt 0.31∗∗∗ 0.28∗∗∗ -0.25 0.35∗∗ 0.32∗∗∗ 1.00

ESTt 0.37∗∗ 0.35∗ -0.30∗∗ 0.40∗∗∗ 0.35∗∗∗ 0.45∗ 1.00
Note: *, ** and *** show significance level at 5% and 1%, respectively.

Table 2: Results of correlation matrix.

ADF Test PP Test
@ level @ 1st diff. @ level @ 1st diff. Integration levelVariable Statistic Statistic Statistic Statistic

GRt -1.85 -4.21∗∗∗ -1.90 -4.35∗∗∗ I (1)
MPt -2.10 -4.10∗∗∗ -2.15 -4.12∗∗∗ I (1)
EIt -1.75 -4.05∗∗∗ -1.80 -4.10∗∗∗ I (1)

SEDt -2.00 -4.25∗∗∗ -2.05 -4.30∗∗∗ I (1)
RDt -2.25 -4.35∗∗∗ -2.30 -4.32∗∗∗ I (1)
TAt -1.95 -4.15∗∗∗ -2.00 -4.18∗∗∗ I (1)

ESTt -2.20 -4.22∗∗∗ -2.25 -4.25∗∗∗ I (1)
Note: *** shows Significance level of 1%.

Table 3: Results of ADF and PP unit root tests.

D. Lag length selection criteria
The optimal lag length is determined using criteria such as AIC, BIC, and HQ (Table 4).

Lag LogL LR FPE AIC BIC HQ
1 -325.67 10.45 0.002154 5.1200 5.4500 5.2400
2 -310.45 25.44 0.001879 4.9500 5.3500 5.1000
3 -300.75 19.40* 0.001920* 4.8500* 5.3000* 5.0500
4 -290.32 21.75 0.001835 4.5600 5.3200 5.1200
5 -275.50 22.50 0.001752 4.5000 5.2500 5.0500

Abbreviations: AIC, Akaike information criterion; FPE, Final prediction error; HQ, Hannan–Quinn information criterion; LR, sequential modified LR
test statistic (each test at 5% level); SC, Schwarz information criterion. * Indicates lag order selected by the criterion.

Table 4: Results of VAR Lag length selection criteria.

Abbreviations: AIC, Akaike information criterion; FPE, Final prediction error; HQ, Hannan–Quinn information criterion;
LR, sequential modified LR test statistic (each test at 5% level); SC, Schwarz information criterion. * Indicates lag order
selected by the criterion.

E. Cointegration test
The ARDL bound test determines the presence of a long-run relationship between the variables (Table 5).

F-Stat. Co-integration x2 Breusch-Pagan x2 RESET x2 Normality x2 LM
Value 10.1634*** Yes 1.52 (0.22) 3.54 (0.29) 2.35 (0.31) 1.75 (0.18)

Significance Level 10% 5% 1%
I (0) I (1) I (0) I (1) I (0) I (1)

F- Statistics 2.05 3.01 2.43 3.72 3.09 4.13
Note: *** denotes significant at the 1% level. Critical values are taken from Pesaran et al. [38]

Table 5: Results of ARDL-Bound Test
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1) The ARDL estimates
Thereafter, since the co-integration identification and ARDL algorithm developed it was also using for attracted short-term
or/and long-term relationship between model variables. To write good analyses of time series data are really important the
notion how long-term and short-term trends flow into each other’s. Table 6 shows the Outcomes of short-run and long-run
relationship among the variables.

Dependent Variable= GRt

Coefficient Std. Error t-Statistic P-value
Short-run Long-run Short-run Long-run Short-run Long-run Short-run Long-run

MPt 0.85∗∗∗ 1.78∗∗∗ 0.22 0.32 3.86 5.56 0.002 0.000
EIt -0.60∗∗∗ -1.15∗∗∗ 0.18 0.28 -3.33 -4.11 0.005 0.001

SEDt 1.15∗∗∗ 2.31∗∗∗ 0.30 0.42 3.83 5.50 0.002 0.000
RDt 0.80∗∗∗ 1.25∗∗∗ 0.25 0.35 3.20 3.57 0.006 0.003
TAt 0.70∗∗ 1.10∗∗ 0.28 0.40 2.50 2.75 0.020 0.015

ESTt 0.95∗∗∗ 1.45∗∗∗ 0.27 0.38 3.52 3.82 0.003 0.002
ECT (-1) -0.75∗∗∗ 0.15 -5.00 0.000

Note: ***Significance level at 1%; **Significance level at 5%; *Significance level at 10%.

Table 6: Results of ARDL long- and short-run

Figure 3 and Figure 4 show the CUSUM and CUSUM square for the time series data of Ukraine. Blue lines in both figures
are within the red lines which show that model parameters are stable over time.

Figure 3: Cumulative sum of recursive residuals Source: author’s development

Figure 4: Squares recursive residuals Source: author’s development.

V. Discussion
Table 1 Descriptive statistics of the variables used in modeling SME growth in Ukraine. The variables are growth rate (GR),
management practices (MP), economic instability in the country of production sector installed capacity utilization available to
the company at time (EI); socio-economic development (SED), research and development (RD), technological adaptation (TA),
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employee skills and training (EST). The GR has a normal distribution with mean of 5.21 and standard deviation of 2.13, and
values ranging from 2.0 to 8.5. MP has mean value of 3.45 and standard deviation is 0.65 had values ranging from 2.5 to -4. The
mean value of EI is 3.25 with a standard deviation of 0.85, and values observed range between 2.0-to-4.5. The mean of SED =
3.85, SD=0.45 and ranged between 3.2 to 4.5. RD shows a mean of 3,05 with a standard deviation of,55 between 2.0 to -4. TA
has the mean value of 3.75, Standard deviation: 0.70, Maximum-minimum values [2.5-4.5]. Finally, EST with a mean of 3.55,
standard deviation of.60 and values ranging from 2.5 to 4.5. Table 2 provides an association matrix showing the interrelation of
different variables, it is related to Ukrainian SME growth. GRt has a significant positive correlation with management practices:
0.45, socio-economic development: 0.52, research and development: 0.22, technological adaptation: 0.31, employee skills and
training: 0.37. MPt has positive correlation with SED= (0.40), RD = (0.20), TA= (0.28) and EST = (0.35) but negative relation
is observed with economic instability (EIt = -0.30). EI negatively correlates with GR at -0.34, SED at -0.20, RD at -0.15, TA at
-0.25, and EST at -0.30. SED also showed a strong positive correlation with RD (0.30), TA (0,35), and EST (0.40). RDt shows
positive correlations with TA (0.32) and EST (0.35). Finally, the TA has a positive moderate relationship with ESTt at 0.45.

This study used ADF and PP tests to estimate the unit root of each series. This was in addition to the descriptive statistics.
The results of individual unit root tests by ADF and PP are reported in Table 3; all these variables have the problem with the
non-stationarity at level, i.e., they all indicates that each variable is not stationary. However, after taking the first difference, all
variables become stationery. The results of the Table 4 shows the 3 lags are the best and appropriate while analyzing the time
series data of Ukraine from 2001 to 2023.

In order to check the cointegration relationship between series ARDL bound test is used. Table 5 shows the results. The
expected F-statistics value, 10.1634 is larger than the upper bound critical value at a significance level of 1%. In Ukraine,
for different time periods were cointegrated the management practices in sphere of economic instability and socio-economic
development and researches and development (R&D), technical education and skills-qualifications. On the other hand, the
long-run elasticity of ARDL model post-diagnostic results is reported in Table 6 with its associated statistics. The long-run
relationship model passes all tests and, therefore, can be used to forecast the policy regarding small- and medium-sized firms’
growth in Ukraine for 2001-2023.

Table 6 presents the outcomes of long-run autoregressive distributed lag (ARDL) estimation, indicating a significant and
positive effect on SMEs for leadership management strategies. Growth rates of 1.78 percent among small and medium-sized
firms (SMEs) correspond to one percentage increase in management techniques. The possibility of the positive correlation to
be attributed is that higher efficiency and productivity which were a direct result of implementation, efficient management
strategies. Effective management, as a result of better decision-making or resource allocation within the company tends to
translate into overall performance improvements that can boost growth in product sales. Successful management strategies that
enhance operational performance, decision-making and resource utilization of SMEs are necessary for them to navigate the
competitive economic terrain in Ukraine [41].

For small and medium-sized businesses (SMEs), the most important effect of economic turbulence is slower growth: a
one percent increase in instability results approximately as an average reduction by 1.15 percentage points on SME growth
rate. One can observe a direct impact of economic uncertainty originating from financial instability and thereby discourages
consumers, hoards corporate confidence and dislocates supply networks that brings up this negative association. In Ukraine,
however, political unrest has only exacerbated other longer-term elements that also destabilize the situation for those authors
and publishers working in or focusing on this country: inflation, (shifting) exchange rates. The impact of this instability is
profound and felt greatly in respect to the difficulty that small-to-medium businesses (SMEs) face when trying to predict
how they should plan for their growth. The political and economic uncertainty among the country’s population has resulted in
harsh consequences that indeed make life difficult for small medium-sized businesses (SMEs) involved. Overheads like varying
exchange rates, unabated inflation and political instability disrupt the ability to plan and invest. All of these factors make any
financial decision more complicated.

Expansion of SMEs is driven by the speed at which socio-economic landscape. As an example, the growth rate of SMEs
increases 2.31 percent for each one-percentage increment in social economic development. The presence of a strong positive
relationship between these two input variables suggests that appropriate infrastructure, facilities related to education and
healthcare services as well conducive economic conditions will create an environment suitable for the development small
and medium scale enterprises (SMEs). Civic, educational and office-use projects implemented in Ukraine are an opportunity
to enrich market access, job quality promotion during functioning of the center as well as a sustainable basis for developing
new commercial activities [42]. Small and medium enterprises (SMEs) get benefited with the development of infrastructure,
education system, health services and economic environment. It allows SMEs with both access to market and a trained
workforce while providing commercial possibilities.

One percent growth in R&D increases the growth rate of SME by 1.25%. This is a positive relationship between R&D and
Growth Rate. Investing resources in Research and Development (R&D) projects promote the generation of new ideas, increases
product quality and enhances a competitive position. These indicators are important for small and medium enterprises (SMEs)
to scale. Law offers opportunities to help small and medium firms (SME) grow in Ukraine through support of research and
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development activities this can be done through setting the stage for creative products and services, operational efficiencies and
market growth. Micro, small and medium enterprises investing in Research & Development (R&D) not only drive innovation
but also have a higher edge over their competitors for the same product or services they are offering. All of this is possible by
virtue of what they can develop and acquire new products, as well as modernizing the operations; opening up into any potential
market.

Excluding this implementation, it is to be mentioned that there has a good scale of impacts on small and medium firms about
the technological effect. More precisely, a one percent increase in the use of technology leads to 1.10 percent more growth
technology implementation leads towards operational efficiency, reduced cost and yield to more business opportunities. Using
modern technologies will allow Ukrainian small and medium-sized businesses (SMEs) to scale within the country and compete
abroad. A few examples of this technology include digital marketing, e-commerce and automation. Adopting new technology
delivers operational efficiencies and cost reduction, as well even creates a host of fresh business possibilities. All necessary for
small and medium business (SME) to remain competitive in the world market.

The more educated and competent the employees who work in small businesses or SMEs, the faster these companies grow.
In other words, a one percent increase in human skill and training led to 1.45 per cent growth of small- and medium-sized
enterprises (SMEs). That in turn leads to high productivity, innovation and quality service. To do this, small and medium
businesses should focus on staff training in Ukraine which would make them more flexible to adapt market needs that are
changing daily, provide a better service for their clients and have an eye ahead of the road giving new opportunity offerings.
For small and medium-sized businesses (SMEs) to respond the demands of the market, enabling them can allow these firms to
grow in a sustainable way with more qualified workforce that will increase their productivity alongside creativity as well as an
increased service by quality.

The short-run autoregressive distributed lag (ARDL) estimates stress the immediate effect that changes in independent
variables have on growth of small and medium scale enterprises. Table 6 presents short-run results for the Ukrainian case over
the entire sample period as found among ARDL technique output. Presence of error correction term (ECT) with statistically its
significant and negative value indicates a strong correction mechanism which corrects deviation from the long run equilibrium.
The immediate effects are often less pronounced but congruent with the lasting bonds. It means that the development of small
and medium-sized businesses (SMEs) is positively influenced by changes in managerial practices, economic level, research &
development and technology use as well as employee competences developed during on-the-job training. Economic instability
is instantly negatively affecting this while on flip economic stress with immediate bad effect.

VI. Conclusion
The main object of this research is to study how the management in potentially unstable conditions influences socio-economic
development within small and medium-sized firms (SMEs) operating in Ukraine. The analysis emphasized key attributes
including economic instability, socio-economic exposure and future potential, research & development (R&D), technology
adoption rates, as well as personnel skill levels and training from 2001 to 2023. The ARDL model showed that these variables
were significantly related to this important factor of the capability for SMEs expansion in both long run and short term.

Long-run ARDL estimates revealed that managerial practices, socio-economic development, research and innovation activity,
technology ingenuity and skills training of employees positively influence the growth rate in small- or medium-scale enterprises
(SME) of Ukraine. Conversely, economic instability is growth-retarding. In particular, a one percent rise in management
practices leads to an expansion of 1.78% for small and medium enterprises (SMEs), showing that proper management is key
for the development of SME output. Economic instability, on the other hand, decreases small and medium-sized enterprises
(SMEs) growth by 1.15 percent which if participants consider economic uncertainty negatively impacts their business.

VII. Policy Recommendations
Policy Recommendations Based on the Findings to Enhance Socioeconomic Growth of Small and Medium Enterprises (SMEs)
in Ukraine.

1) Enhance the Quality of Management Education and Training Programs: Through the introduction of national initiatives
to Develop management skills SME owner/manager. Provide employees access to management development workshops
and courses that address strategic planning, resource allocation and operational effectiveness. E-learning is also important
for the leadership development in the mangers after graduation in Ukraine.

2) Stabilize the economy: Macroeconomic policies need to be designed and implemented in a stable way if economic
fluctuations are going to come down. In turn, the most basic condition of political instability is that. It should be on good
terms and develop relations with all parties to enable you to bring order in what could otherwise cause chaotic elections
surroundings. This will boost business confidence and investments.

3) Invest in society economic system: Better market reach for SMEs with lower costs of operation by facilitating the
development of infrastructure like transport, communication and utility services. Improve education and health systems
to develop a healthier, better skilled workforce to Expand SMEs.
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4) Provide small and medium enterprises (SMEs) financial incentives or grants for investing in research and development
(R&D). Set-up innovation hubs and partnerships between SMEs and research institutions to share information, new
technology developments

5) Promote the use of new technologies: Provide financial incentives for small and medium-sized enterprises (SMEs) to
adopt modern technologies like subsidies or loans with a lower interest rate. Facilitate adaptation of digital tools and
platforms by persons for enhancing productivity, market reach and competitiveness.

6) Design programme for employee training & development: Top performing states make investments in lifelong learning
(professional development and vocational training) to grow the skill set of their workforce. Promote integration among
SMEs and educational organizations to ensure that training is linked with the demands of a constantly transforming
marketplace driven by technology changes.

VIII. Gender Role
To create an enabling environment of stability for small and medium enterprise assistance to socio-economic development in
Ukraine, there is a need to combine universal principles as: social aspect (gender equality); economic aspect; political aspects
[43]. This involves the adoption of a corporate-wide management style and policies that provide equal opportunities for women
in SME leadership roles. SMEs must be resilient and contribute more to the overall economic stability after war through a
gender-balanced approach.

In the context of increasing instability in Ukraine, there are reasons and grounds to proceed with large e-government
projects aimed at socio-economic development of small and medium-sized businesses [44]. To broaden the economic and
social development of small business in a turbulent environment, it is suggested that to accelerate artificial intelligence
technologies be implemented within Ukraine. SMEs need increased exposure to AI techniques and solutions that can help
them save time, reduce costs, innovate better products/services at a faster rate as well as assist in gaining more competitive
advantages for their businesses. Ensuring that SMEs are able to deliver on this unstable promise means supporting schemes
like AI training programme, partnerships with technology providers and government incentives for the adoption of AI in order
to drive sustainable economic transformation [45]. The use of advanced modeling technologies in the field of stress and strain
as urgent management decisions for business-related activities is necessary to improve socio-economic development small and
medium-sized businesses under unstable conditions Ukraine. To mitigate possible operational stresses, SMEs can make use
of these mechanisms to strengthen their resilience and adaptability. The importance of encouraging SMEs to use powerful
simulation tools and equipping them with the right know-how about composite material analysis cannot be stressed enough
when considering their growth potential in such a competitive market [46].

If Ukraine translates these policies into reality, SMEs will have the single additional framework that they need to withstand
economic instability and ensure sustainable progress. In the country, SMEs, have a number of critical drivers that drive their
resilience as well as profitability viz. effective management practices, socio-economic development, research and development,
technology adoption and trained workforce to highlight a few.

IX. Limitations and Future Recommendations
Use of simulation data because there is no full-fledged real interview statistics of Ukrainian SMEs. This restriction might
possibly influence the accuracy and extrapolation of results. The study accounts for other key factors such as managerial
practices, economic volatility, socio-economic development and research & innovation activities while ignoring some important
variables like the regulatory frame work of countries under consideration, access to finance and market conditions. The ARDL
model assumes that all the variables are linearly related with each other It is perhaps non-linear correlations or interaction
effects going on, and any of these could lead to further insights.

Endeavors should be made for collecting and analyzing extensive data on Ukraine’s SMEs to confirm, or to increase
confidence about the results. Do not use econometric models that are too simple because they cannot consider a number of
structural changes and nonlinearities, to get a better insight in the joint dynamics among variables. Sectoral studies need to be
conducted in the SME sector in Ukraine, as concluded that are some management practices and other variables with a different
effect on firm performance between industries. Monitor the impact of certain policy measures on accelerating the growth rate of
SMEs in a bid to ensuring desirable management practices, economic development & socio-economic advancement. Examples
of qualitative methodologies (case studies and interviews with small or medium-sized enterprise [SME] owners and managers)
can be combined with quantitative analyses, to obtain a more detailed picture about the specific challenges SMEs face in reality
as well as opportunities.
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