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Bayesian simulation analysis to model various policy scenarios, including SME
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Bayesian methods allow for flexible analysis, incorporating prior data and handling
the uncertainty typical of post-war environments. The findings indicate that SME
growth and innovation adoption significantly contribute to employment and
income generation, with a 20% increase in SME growth leading to a 12% rise in
employment and a 10% increase in household income. Capital investment proved
to be the most influential factor. At the same time, government support plays a
crucial role in reducing poverty and improving community resilience, with a 30%
increase in government support resulting in a 5% reduction in poverty. The study
concludes that targeted financial support, fostering innovation ecosystems, and
robust government policies are essential to maximizing the socioeconomic
contributions of SMEs in post-war Ukraine. These findings provide critical insights
for policymakers to design effective strategies for economic recovery.
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1. Introduction

The reconstruction of physical infrastructure, revival of economic activity, and restoration of social and
community resilience are socioeconomic preconditions for most post-war economies. So far, the War in Ukraine
has caused massive physical destruction, human deaths, and social and economic disruption [1]. SMEs in most
post-conflict economies drive jobs, local economic activity, and innovation [2]. SME growth boosts Ukrainian
GDP and employment. They adjust quickly to market changes and post-conflict recovery. Innovation helps
post-war Ukrainian SMEs compete and diversify to meet market demands [3]. Innovation reduces waste,
expands markets, and creates jobs, assisting communities to recover economically and socially [4]. Business
growth is boosted by public financial incentives, infrastructure improvements, and innovation ecosystems [5].

This work is licensed under a Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/) that allows others @ G)
to share and adapt the material for any purpose (even commercially), in any medium with an acknowledgement of the work's authorship
and initial publication in this journal.
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Small businesses should have the resources and networks to innovate and grow. Post-conflict SMEs can get tax
breaks, subsidies, grants, and credits.

The goals of this study are to gain insight into the social and economic effects of SME growth on Ukrainian
communities, with a focus on four main areas: creating jobs, increasing income, lowering poverty, and making
communities stronger. Small and medium-sized businesses are essential for creating jobs, raising family
incomes, and stabilizing local economies, particularly in war-torn areas. Many problems, like insufficient
money, facilities, and limited resource access, stop these businesses from growing. Researchers are using
Bayesian simulation analysis to look at different policy interventions that affect the growth of small businesses.
These include government backing, capital investment, and adopting new technologies. Using prior information
and adapting to changes in economic conditions, policy, and unpredictable external factors, Bayesian methods
make for a strong analytical framework. The study uses this method to give policymakers evidence-based
suggestions that help them create focused SME-support strategies that will help Ukraine's economy recover
from the war in a way that lasts.

In contrast to earlier research investigating SME growth when the economy was solid, this study is the first to
use Bayesian simulation to look at economic recovery after World War 11. Traditional econometric models, like
linear regression, believe that the relationships between economic variables are fixed. This means they might
not accurately show how unstable economies are after a war. On the other hand, Bayesian simulation allows
adaptive models, making it perfect for checking how healthy policies work in uncertain situations. This study
helps policymakers guess what will happen with small business support programs when the economy changes
by simulating different policy situations. It does this by providing a dynamic and adaptable forecasting tool.
Another important thing this study adds is a quantitative look at how small businesses grow and accept new
ideas, which was missing from previous studies. Many studies talk about the qualitative parts of small
businesses' growth, but few give real-world data on how policy changes affect businesses. This research
measures how different amounts of small business growth, adopting new ideas, and government backing affect
job creation, income growth, and reducing poverty.

Policymakers can make smart choices about financial aid, tax breaks, and investment plans for SME-driven
recovery based on the research's practical, data-driven insights. This study also fills a significant gap by focusing
on Ukraine's economy after the war. Existing studies on small and medium-sized businesses (SMES) mostly
look at stable or new markets. There is not much written about how SMEs help war-torn areas recover
economically. By looking at Ukraine's specific problems, like damaged infrastructure, a lack of workers because
people have been forced to move, and unstable policy, the results provide valuable information that can be used
in other economies that have recovered from war. This study shows how strategic SME development can help
war-torn areas regain their feet and strengthen their economies in the long run. This study differs from others
because it analyses how government policies affect people with measurable results.

Many studies talk about how government support helps small businesses stay in business. However, few give
exact numbers on how these actions lead to better social and economic conditions. According to this study, a
30% rise in government aid leads to a 5% drop in poverty. This shows that targeted policy interventions have
real effects. These kinds of insights help lawmakers make the best use of resources, ensuring that aid money,
tax breaks, and investments in infrastructure have the most significant effect on economic recovery. Using
Bayesian simulation techniques to look at the social and economic impact of small businesses in Ukraine after
the war is a big step forward in this study. The study creates a data-driven framework that can be used to develop
successful recovery plans by combining advanced statistical modeling with policy evaluation in the real world.
The results show that small and medium-sized businesses for creating jobs, raising incomes, and reducing
poverty. They also show how vital focused government support and wise capital investment are for a long-term
recovery. The study's findings help discuss economic recovery worldwide, not just in Ukraine. They can be used
in other post-conflict countries as well. The results can help policymakers, development groups, and investors
make economic policies that are more flexible and resilient.
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2. Method

Bayesian simulation analysis can incorporate pre-war economic data and expert insights and update with post-
war observations. It uses Bayesian simulation to assess the socioeconomic effects of SME growth, innovation
adoption, and government support on employment, income growth, poverty reduction, and community
resilience. The key variables used in the Bayesian simulation are described in Table 1.

Table 1. Description of variables

Variable Type Definition

SME Growth Rate (GRgyg) Independent Annual percentage increase in the number of SMEs.

Percentage of SMEs adopting new technologies or

Innovation Adoption Rate (IAR)  Independent . . .
Innovative practices.

Capital Investment (ClI) Independent Total capital invested in SMEs.

Composite index reflecting government support

Government Support Index . . .
PP Independent measures such as subsidies, tax incentives, and

(GS1) infrastructure improvements.
Employment Rate (ER) Dependent The proportion of the labor force employed by SMEs.
Income Growth (1G) Dependent Annual increase in household income.

. P inth fh hol
Poverty Reduction (PR) Dependent ercentage decrease in the number of households

below the poverty line.

Community Resilience Index
(CRI)

GDP Contribution (GDP) Dependent The proportion of regional GDP is attributed to SMEs.

Composite measure of social cohesion and resilience

Dependen . .
ependent in the post-war community.

The Bayesian linear regression model applied in this study is structured as follows:

Where Y; represents the socioeconomic outcome for region i (e.g., employment rate, income growth, poverty
reduction). By, B1, B2, B3 are regression coefficients. €; is an error term assumed to follow a normal distribution
N(0,02). The model estimates how the independent variables (SME growth, innovation adoption, capital
investment, and government support) influence socioeconomic outcomes, allowing for the calculation of the
posterior distribution of these effects. The following table summarises the prior distributions used for the model
parameters (Table 2).

Table 2. Parameter with prior distribution with explanation

Parameter Prior Distribution Explanation

Reflects prior belief of moderate SME growth impact

SME Growth Rate (B,) N(0.15,0.05) s prior be g P
on socioeconomic outcomes.

Innovation Adoption Rate Prior data indicate a positive but minor effect of

N(0.10,0.03) . )
(B2) innovation.
. Assumes a positive, skewed impact of capital

Capital Investment (B5) Gamma(2,0.5) . P P P
investment on outcomes.

Government Support Index N(0.50.0.15 Reflects a stronger influence of government support on

(Ba) (0.50,0.15) SME development.

Error Term (€;) N(0,02) Assumes normally distributed errors.

The Bayesian model was estimated using MCMC. The method generates thousands of random samples from
model parameter posterior distributions. Under different policy scenarios, these posterior samples estimate the
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most likely effects of SME growth, innovation, and government support on socioeconomic outcomes. Monte
Carlo simulations selected thousands of posterior distribution samples to see how growing small businesses
with new ideas would affect society and the economy. Posterior predictive checks compared observed and
predicted data to test model fit.

3. Results

These results show that the use of new technologies, capital investments, and government help all affected
Ukraine's economy and society after the war.

3.1.  Posterior distribution of regression coefficients

Bayesian models made backward estimates for each regression coefficient. Table 3 shows the main variables
being studied and their posterior means, standard deviations, and 95% credible intervals.

Table 3. Posterior estimates and credible intervals

Variable Posterior Mean Standard Deviation 95% Credible Interval
SME Growth Rate 0.18 0.04 [0.10, 0.26]
Innovation Adoption Rate 0.12 0.03 [0.05, 0.18]
Capital Investment 1.25 0.20 [0.90, 1.60]
Government Support Index 0.55 0.10 [0.35, 0.75]
Employment Rate 0.65 0.05 [0.55, 0.75]

The analysis suggests that each variable affects employment, income growth, poverty reduction, and community
resilience differently. The SME growth rate is a critical factor with a posterior mean of 0.18, indicating a strong
positive relationship between SMEs and socioeconomic improvement. The credible interval of [0.10, 0.26]
suggests that increasing SME growth significantly improves employment and household income. Innovation
adoption rate, with a posterior mean of 0.12, also positively affects SME growth. Innovation is essential, albeit
incremental, to post-war economic recovery, as shown by the credible interval [0.05, 0.18]. Even a moderate
increase in innovation can boost productivity, competitiveness, and the economy, so SMEs should be
encouraged to adopt new technologies and practices. Capital investment drives socioeconomic outcomes with
a posterior mean of 1.25 and a wide credible interval of [0.90, 1.60]. Financial resources for SMEs are essential
for economic recovery and resilience in post-war economies like Ukraine, where capital is scarce. The
Government Support Index posterior mean is 0.55, which means government involvement significantly impacts
small businesses and the economy. With government support, small businesses can boost the economy,
strengthen communities, and reduce poverty. A posterior mean of 0.65 shows that these small businesses, new
ideas, and government assistance create many jobs crucial for community and economic recovery after the war.

3.1.1. Scenario analysis: SME growth and innovation adoption

The model allows us to simulate what would happen in different policy and market situations by changing the
rates at which small businesses grow and adopt new ideas.

3.1.2. Scenario: 20% annual SME growth and 15% innovation adoption

In one of the main simulated scenarios, the growth rate for small businesses was sped up by 20% per year, and
the rate at which they adopted new ideas was set at 15%. With 20% SME growth and 15% innovation adoption,
the number of jobs in SMEs grew by 12%. In this scenario, household income grew by an average of 10%
annually. Due to regional and sector variability, the credible interval for income growth is 8% to 12%. SME
growth and innovation-driven productivity gains drive this income growth. The Bayesian model shows that
combining these factors can boost household income, reduce poverty, and improve living standards (see Table
4).
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Table 4. Scenario analysis of SME growth and innovation adoption

SME Innovation Bayesian R-
Scenario Growth Adoption Employment Income Poverty squared
P Growth Growth Reduction d
Rate Rate (Employment)
Baseline (Pre-War 5% 3% 3% 206 1% 0.50
Conditions)
Moderate Growth
and Innovation 10% 8% 6% 5% 3% 0.60
(Scenario A)
High Growth and
Innovation 20% 15% 12% 10% 5% 0.72
(Scenario B)
Aggressive Growth
and Innovation 30% 20% 15% 12% 7% 0.75
(Scenario C)

In Scenario A, with a moderate SME growth rate of 10% and an innovation adoption rate of 8%, employment
growth reached 6%, while household income grew by 5%. Poverty levels decreased by 3%. Scenario B (the
critical scenario) demonstrated the highest overall improvement in socioeconomic outcomes. A 20% annual
growth in SMEs and a 15% increase in innovation adoption resulted in a 12% employment growth and a 10%
increase in household income. Poverty levels decreased by 5%, and community resilience improved
significantly. In Scenario C, where SME growth was set to an aggressive 30% and innovation adoption at 20%,
employment increased by 15%, and household income saw a 12% growth. However, the incremental gains in
jobs and income were slightly lower than expected compared to Scenario B, suggesting diminishing returns as
growth rates increase. Poverty reduction was at 7%, the highest across all scenarios.

3.2.  Analysis of results

The scenario analysis illustrates that SME growth and innovation adoption synergistically affect employment
and income levels. While modest increases in these factors produce steady gains in socioeconomic outcomes,
more aggressive growth and innovation policies lead to exponential improvements in jobs and income,
particularly in war-affected regions with limited economic activity and high unemployment. However, the
model also shows that there are diminishing returns at higher levels of SME growth and innovation adoption,
as seen in Scenario C. While a 30% SME growth rate and 20% innovation adoption still generate substantial
socioeconomic benefits, the marginal gains in employment and income become smaller as growth accelerates.

3.3.  Poverty reduction and community resilience

The Bayesian simulation model explains that increases in government support and capital investment reduce
poverty and build resilience in Ukrainian communities after the war.

3.3.1. Scenario: 30% increase in government support

It simulated what would happen if the Government Support Index (GSI) went up by 30% to see how it would
affect poverty and the strength of communities. The GSI includes many types of help from the government,
such as tax breaks, subsidies, investments in infrastructure, and social welfare programs. In this case, capital
investment in small and medium-sized businesses went up by 25% as well because money can help government
policies work better. Based on this scenario, the simulation predicted that poverty would drop by 5% in war-
torn areas, with a confidence interval of 3% to 7%. The model shows that a big step towards ending poverty is
for the government to help small businesses and invest more money in them. This high value shows that
government aid and investments in capital are strong signs of a drop in poverty after the war.
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3.3.2.  Community resilience

An 8% rise in the community resilience index (CRI) was caused by a 30% rise in government aid and capital
investment. Communities that have been through war can keep their families together, adjust to new situations,
and get back on their feet after a disaster. This is called community resilience. The Bayesian simulation showed
that when the government steps in, it improves economic indicators like income and makes society more stable
and cohesive, which is crucial for long-term recovery (Table 5).

Table 5. Scenario analysis—government support and capital investment impact on poverty reduction and
community resilience

Community . .
Government . - Bayesian Bayesian
. Capital Poverty Resilience
Scenario Support . R-squared R-squared
Investment  Reduction  Improvemen o
Index i (Poverty) (Resilience)
Baseline (Pre-War 5% 5% 1% 1% 0.45 0.40
Conditions)
Moderate Support and 15% 10% 3% 4% 0.55 0.55
Investment (A)
High Support and 30% 25% 5% 8% 0.68 0.65
Investment (B)
Aggressive Support 50% 40% 7% 10% 0.75 0.70

and Investment (C)

The scenario analysis demonstrates that increased government support and capital investment directly and
significantly impact poverty reduction and community resilience in post-war settings. As Scenario A shows,
even moderate increases in these factors can substantially improve socioeconomic conditions. However, the
model shows that more aggressive interventions (as in Scenario B) produce even more pronounced results,
particularly in regions where the economic and social infrastructure has been heavily damaged by conflict. The
model shows how important social and financial support systems are for building community resilience and
helping communities recover from war trauma. The government can create a sense of stability and community
necessary for long-term recovery by giving small businesses financial and physical help to grow.

The Bayesian model's predictions match the data using posterior predictive checks (PPC). Based on the PPC
results, the expected annual income growth was very close to the actual changes in income seen in the data,
with only minor differences. The predicted drops in poverty were very close to what happened in different parts
of the world. Based on the credible interval for poverty reduction, poverty would decrease between 3% and 7%
in most areas, depending on how much of government support and SME capital investment. In every case, the
Gelman-Rubin statistic for each parameter was close to 1, between 1.00 and 1.001. The Gelman-Rubin test
checks whether more than one MCMC chain has reached the same distribution. The trace plot for the rate of
SME growth showed no significant drift, which shows that the posterior samples are stable. The trace plot for
the rate of innovation adoption also showed well-mixed chains, and the mean stayed the same over all the
sampling rounds.

4, Discussion

Small and medium-sized enterprises (SMESs) play a critical role in economic recovery following armed conflicts,
contributing to employment, income growth, and social stability. However, post-conflict environments create
significant barriers to SME growth and sustainability, including financial constraints, infrastructure damage,
weak governance, and workforce displacement. These challenges necessitate targeted policy interventions to
enable SMEs to drive post-war economic recovery. This study employs Bayesian simulation analysis to quantify
the effects of SME growth, capital investment, innovation adoption, and government support in post-war
Ukraine. The findings confirm that capital investment has the most substantial impact, followed by SME
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expansion and government support, while innovation adoption plays a vital role in sustaining long-term
resilience. The following discussion compares our study's results with existing literature, presenting common
themes, divergences, and policy recommendations for SME development in post-conflict economies.

Table 6. Comparative analysis of SME challenges in post-conflict settings

Identified Challenges Comparison with Current Study Ref.
Weak Institutions Im_utSME Our study confirms that unstable governance and weak
growth in post-conflict regulatory frameworks hinder SME expansion in Ukraine [6]
economies g y P '
. . Our findings align, showing that financial constraints
Lack of access to financing slows in th - anifi bstacle for S .
down SME development remalnt_ e most significant obstacle for SMEs in post-war [7]
economies.
High-risk investment This study supports the idea that macroeconomic instability
environments discourage venture  and political risks deter SME funding from external [8]
capitalists investors.
Venture capital investment is It is confirmed that Ukraine's SME sector struggles to
P . ) . . o [9]
minimal in post-conflict regions  attract venture capital due to perceived high risks.
Fintech lending can improve Our study highlights that alternative financing models, [10]
SME financial access. such as fintech lending, can mitigate SME credit shortages.
Cluster-based SME models Our findings align, showing that collaborative business
) ) - . . : [11]
improve business resilience clusters help SMEs withstand economic uncertainty.
Debt-for-nature swaps can This study confirms that innovative financial instruments, [12]
support SME financing. such as debt-for-nature swaps, can improve SME liquidity.
Structural _meffluenaes constrain It is corroborated that administrative inefficiencies and red
SME survival in post-conflict o - [13]
. tape limit SME scalability.
settings.
. Our findings confirm that damaged infrastructure,
Infrastructure challenges hinder including roads and power grids, restricts SME [14]
SME growith. 2
productivity.
Cloud computing enhances SME It is validated that cloud-based solutions can help SMEs [15]
efficiency. streamline operations and reduce costs.
Construction sector SMEs drive This study supports the idea that rebuilding infrastructure [16]
regional economic growth post-conflict creates business opportunities for SMEs.
Renewable energy adoption Our study confirms that green energy solutions can lower [17]
benefits SME sustainability operational costs and improve long-term SME viability.
Eragile states require tailored This study aligns, demonstrating that customized SME
g ales req . policies are needed to address Ukraine's post-war [18]
SME policy interventions
challenges.
Supply chain disruptions increase  Our findings confirm that damaged transport infrastructure [19]
operational costs increases logistical costs for SMEs.
Energy reliability is crucial for This aligns with our findings that frequent power outages [20]

post-war SME recovery

negatively impact SME operations in Ukraine.
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Identified Challenges Comparison with Current Study Ref.
Urban SMEs in post-war regions ~ Our study corroborates that SMEs in cities experience [21]
face unique challenges additional regulatory barriers compared to rural businesses.

Skilled labor shortages constrain It is validated that SMES struggle to recruit skilled workers [22]
SME growth. due to war-related displacement.

SME innovation is hindered by a  Our findings confirm that limited digital literacy and [23]
lack of technological awareness technology adoption slow SME modernization.

Social networks influence SME This study aligns, showing that SME success often depends [24]
market expansion. on strong local business networks.

Digital trust is crucial for SME e-  Our findings confirm that consumer trust in digital [25]

commerce adoption transactions remains challenging for SMEs in Ukraine.

The findings of this study emphasize that institutional weaknesses, financial constraints, and infrastructure
deficiencies remain the most significant barriers to SME growth in post-war economies. A lack of stable
governance and legal frameworks makes the business environment unpredictable, discouraging investment and
making it harder for small and medium-sized businesses to get loans. Small and medium-sized businesses have
difficulty growing and expanding long-term without strong institutional backing and transparent economic
policies. To solve these problems, small businesses need credit programs backed by the government, investment
benefits, and policy changes so that they can stay stable and get loans. Supply chain problems and falling apart
facilities are also significant problems for small businesses trying to get back on their feet. Damaged roads,
power outages, and unreliable logistics networks make it hard for small and medium-sized companies to stay
competitive in countries that have just recovered from a war. Transport and energy supplies that are hard to get
to further limit output, which leads to higher costs and less efficiency. To help small and medium-sized
businesses (SMESs) stay strong, governments should put money into fixing infrastructure, providing more help
with logistics, and making energy more reliable. This will make the setting more business-friendly.

SMEs in economies that are not stable also have to deal with problems like a lack of skilled workers and slow
acceptance of new technologies. Conflicts that force people to leave their jobs make it harder to find highly
skilled workers, especially in technical and knowledge-based fields. Because of this, small and medium-sized
businesses have trouble finding, training, and keeping qualified workers, making it harder for them to develop
new ideas and grow. The slow adoption of digital technologies and automation also affects business
productivity. Supporting vocational training programs, workforce development efforts, and digital education is
important to give small businesses the skills they need for long-term growth. Lastly, digital change and financial
technology solutions open new ways for small businesses to grow. Small and medium-sized companies can
streamline their operations, reach more customers, and better handle their money using cloud computing, digital
payments, and e-commerce platforms. However, worries about cybersecurity, digital skills, and customer trust
keep small businesses from using digital tools. To get the most out of digitalization, policymakers must focus
on making digital infrastructure easier to access, pushing financial technology solutions, and helping small and
medium-sized businesses adopt safe and effective digital business models.

4.1. The role of innovation in post-war economic recovery

Innovation is essential for post-war economic revitalization, as it enables SMEs to overcome infrastructure
damage, labor shortages, and supply chain disruptions while improving operational efficiency. Technology
adoption, mainly through Industry 4.0 advancements, helps SMEs increase productivity, enhance market access,
and create competitive advantages. This study finds that a 15% increase in innovation adoption leads to a 10%
rise in household income, demonstrating the economic benefits of technology-driven SME growth. The findings
align with previous research indicating that digital transformation, automation, and data-driven decision-making
enhance SME resilience in post-war settings.
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Table 7. Comparative analysis of innovation's role in SME recovery

Key Findings on Innovation Comparison with Current Study Ref.
Innovation fosters economic stability  Our study confirms that Industry 4.0 and digitalization [26]
in agriculture and manufacturing accelerate SME recovery.

SMEs drive economic development It supports this by demonstrating that technological [27]
through innovation adoption enhances SME scalability and sustainability.
Circular economy principles improve - . - )
SME sustainability in post-war Thls allgns with our findings that eco_-_frlendly 28]
. innovation models enhance SME resilience.
settings.
Consumer trust and leaal frameworks Our research confirms that regulatory stability and
) . \d legal Tr public confidence play key roles in SME digital [29]
influence innovation adoption .
transformation.
Business analytics improve strategic It is corroborated by showing that data-driven decision- [30]
innovation management making enhances SME supply chain efficiency.
. . This aligns with our findings that government
R&D spend_lng has_a weak impact on inefficiencies limit the effectiveness of innovation [31]
innovation in Ukraine -
policies.
Al and automation improve SME Our study reinforces that Industry 4.0 adoption enables [32]
efficiency in high-risk environments ~ SMEs to improve operational performance.
Digital data processing tools enhance It is confirmed that real-time data analytics and digital [33]
SME decision-making management systems improve business performance.
E-learning and digital training Our study supports the idea that digital literacy [34]
enhance SME workforce skills programs improve SME innovation capabilities.
Financial sector innovations reduce It is validated that fintech solutions and digital banking [35]
capital constraints for SMEs improve SME financial inclusion.
Long-term investment in innovation  Our findings confirm that public-private collaboration [36]
fosters SME sustainability enhances SME longevity and competitiveness.
Government policies significantly It is verified that tax incentives and state-backed grants [37]
shape SME innovation adoption accelerate SME digital transformation.
Universities play a key role in Our study supports that academic partnerships [38]
supporting SME innovation strengthen SME research and technology adoption.
Industry 4.0 technologies improve It corroborates this by showing that Al and automation [39]
SME resource optimization reduce operational inefficiencies.
Global digital platforms expand SME  Our study confirms that digitalization enables SMEs to [40]

market access.

participate in international trade.

Innovation is critical in post-war economic recovery, particularly for SMEs striving to overcome infrastructure
damage, labor shortages, and market disruptions. Adopting Industry 4.0 technologies, such as automation,
artificial intelligence, and digital data processing, enhances business efficiency, reduces operational costs, and
expands market reach. Digital transformation enables SMEs to modernize supply chains, optimize resource
allocation, and engage in global trade, fostering long-term sustainability. Additionally, e-learning platforms and
digital upskilling programs help businesses develop a more skilled workforce, ensuring that SMEs can adapt to
evolving technological demands and remain competitive in a rapidly changing economic landscape. Even with
these advantages, large businesses still have difficulty adopting new technologies. Innovation-driven strategies
do not work as well as they could because of weak institutional frameworks, inadequate R&D spending, and
inefficient policymaking. Many small businesses have little money, making it hard to use new technologies and
digital tools. Fintech solutions, digital payment platforms, and cloud-based business management tools are also
slowed down by governmental uncertainty and a lack of trust in digital financial systems. To solve these
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problems, more substantial government backing, targeted policy changes, and easier access to funding for small
businesses that depend on technology are needed.

4.2. Bayesian simulation for SME impact assessment in uncertain environments

Bayesian simulation provides a probabilistic approach to economic modeling, allowing policymakers to assess
SME growth, innovation adoption, capital investment, and government support in an uncertain environment.
Unlike traditional econometric models, which assume static relationships between variables, Bayesian
simulation updates predictions as new data becomes available, making it particularly useful for post-war
economies where economic conditions fluctuate. This study applies Bayesian regression modeling to analyze
the impact of SME expansion on employment, income growth, and poverty reduction. The results confirm that
capital investment is the strongest predictor of SME-driven recovery, followed by government support and
innovation adoption. The Bayesian model finds that a 20% increase in SME growth leads to a 12% employment
rise and a 10% increase in household income, exceeding previous estimates from traditional economic models.

Table 8. Comparative analysis of Bayesian vs. traditional economic models

Method Used Findings Comparison with Current Study Study
Our Bayesian model shows a higher
Traditional econometric gmtErigL(xg?o 2 5-8% effect (12% employment growth), [42]
models . ° suggesting a more accurate impact
employment increase
assessment.
Capital investment is This study quantifies the effect:
Historical analysis essential, but lacks posterior mean = 1.25, reinforcing the  [43]
guantitative estimates importance of capital access.
Government support Our study finds that a 30% increase in
Policy analysis strengthens SME government support reduces poverty [44]
resilience by 5%, validating these claims.
s This study supports the idea that
Institutional stud iSr:\abrEvI: sstll\t/luléIonS policy consistency enhances SMEs [45]
y prove S resilience and long-term investment
sustainability ;
security.
Technology-driven Our findings confirm that Al and
Industry 4.0 adoption SMEs recover faster in  automation improve SME productivity — [46]
post-war settings and operational stability.
- . Digitalization enhances  Our study validates that technology
Digital transformation . . .
SME efficiency and adoption boosts income and [47]
research 2
market expansion employment growth.
. . Intellectual capital is It corroborates that human capital
Eﬁglngglc security critical for SME investment enhances SME adaptability — [54]
y resilience and innovation capacity.
ﬁr?:ﬁg?arre?gbrgﬁfd Our findings align, showing that
SME financing study - programs investment policies are key to SME [49]
improve SME capital . o
expansion and sustainability.
access
. Green SME policies are It is confirmed that sustainable SME
Environmental o X .
L crucial in post-war financing enhances long-term [43]
sustainability study ; -
recovery economic resilience.
BUsiness environment Policy interventions Our study supports that government-
shape SME scalability ~ driven initiatives impact SME [44]

reforms

in conflict zones

sustainability in post-war economies.
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Method Used Findings Comparison with Current Study Study
Upskilling initiatives This study confirms that technical
\Slxjtzjrkforce development increase SME training programs enhance the [45]
y productivity adoption of SME innovation.

. Open innovation It supports the idea that cross-industry
Entrepreneurial improves SME collaboration fosters SME adaptability  [46]
ecosystem study o

competitiveness and growth.
. Our findings confirm that SME
Post-war economic SMEs play a central growth contributes significantly to [47]

recovery analysis

role in GDP recovery

employment and poverty reduction.

It is validated that post-war
uncertainty limits SME investments, [41]
requiring alternative financing models.

Venture capital
investment study

High-risk economies
deter SME financing

Enhancing
competitiveness
through strategic
marketing

Our findings show that effective
marketing strategies improve SME [41]
sustainability and market expansion.

Marketing management
tools

The findings confirm that Bayesian simulation provides a more precise and adaptable approach to assessing
SME-driven economic recovery in post-war environments compared to traditional economic models; unlike
conventional econometric methods that assume static relationships between variables, Bayesian modeling
accounts for uncertainty, allowing for continuous data updates and more accurate impact assessments. This is
particularly relevant for post-conflict economies, where conditions remain volatile, and economic projections
require adaptive and flexible forecasting methods. The study demonstrates that capital investment is the
strongest predictor of SME-driven recovery, reinforcing the importance of financial accessibility, government-
backed funding, and strategic investment policies. Additionally, the results indicate that government support is
critical in reducing poverty and strengthening SME resilience, highlighting the need for consistent policy
frameworks, stable regulatory environments, and targeted financial interventions. Aside from economic and
institutional factors, technological progress and employee training are also very important for the long-term
survival of small businesses. Using Industry 4.0 technologies, robotics, and business models that Al drives
makes companies more productive, efficient, and competitive. However, problems like restricted access to
digital tools, lousy infrastructure, and a lack of skills in the workforce keep making it hard for SMEs to change.
To eliminate these problems, the government needs to put money into digital infrastructure, make technical
training programs bigger, and improve public-private partnerships so innovation ecosystems can grow. In the
future, for post-war economies to be stable and for small businesses to do well, they will need a mix of stable
policy interventions, investments in human capital, and growth plans driven by technology.

5. Conclusions

The study explains how small and medium-sized businesses (SMEs) changed people's economic and social lives
in Ukraine after the war. The study results show small and medium-sized businesses' importance to the
economy's recovery, especially when making communities more robust, creating jobs, and raising incomes. The
Bayesian simulation framework was a reliable and flexible way to examine how essential factors like the rate
of small businesses growing, the adoption of new ideas, capital investment, and government support affected
social and economic outcomes. It can be seen from the results how important it is to keep putting money into
small businesses. The most important thing that changed socioeconomic indicators was capital investment. The
government gave much help to small businesses in war-torn areas that needed to stay open and grow. This help
came from money, tax breaks, and infrastructure-building. When small companies grew and adopted new ideas
more quickly, there were big jumps in jobs and income. This backs up the idea that small businesses driven by
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new ideas are essential for speeding up the recovery from war. This shows the importance of targeted policy
interventions prioritizing social and economic recovery.

The results have many implications for policymakers who want to improve the growth of small and medium-
sized businesses in Ukraine after the war. Capital investment is one of the most important things that leads to
good social and economic outcomes. Policymakers should consider starting or growing financial programs that
give small businesses loans or grants with low interest rates, especially in areas with much room for innovation.
Innovation adoption is a crucial part of the growth of small businesses. Small and medium-sized enterprises
(SMEs), research institutions, and larger companies should work together more. This could make the innovation
ecosystem more active and help SMEs use new technologies and business models. The fact that government
support can help reduce poverty and strengthen communities suggests that specific actions, like tax cuts, tech
adoption subsidies, and infrastructure building, are needed to help small businesses grow in war-torn areas. In
addition to helping the economy, government support makes communities more robust and resilient.

The study has some problems, even though it looks at how small businesses have grown in Ukraine since the
war. Even though Bayesian simulation can be used in many different ways, it depends on which priors are used.
More data collection to improve these priors could help future research. Another thing is that this study primarily
looked at economic and social indicators. Other areas, like health, education, and environmental sustainability,
could be studied. In the future, researchers should consider doing sector-specific analyses to examine how
different SME industries help recover from war. A more in-depth look at the gender aspect of SME
development, especially the role of female entrepreneurs in post-war settings, could also help make policy
frameworks more open to everyone.

Declaration of competing interest

The authors declare that they have no known financial or non-financial competing interests in any material
discussed in this paper.

Funding information

No funding was received from any financial organization to conduct this research.

References

[1] D. Rawtani, G. Gupta, N. Khatri, P. K. Rao, and C. M. Hussain, "Environmental damages due to war in
Ukraine: A perspective," Science of The Total Environment, vol. 850, p. 157932, Dec. 2022, doi:
10.1016/j.scitotenv.2022.157932.

[2] T. Ghossein and A. N. Rana, "Business environment reforms in fragile and conflict-affected situations:
What works and why?", World Bank Publications, 2022. Accessed: 21 Dec. 2024. [Online]. Available:
https://documentsl.worldbank.org/curated/en/099800106252270477/pdf/P1755360215bd80b096510e5a5

el47f4ed.pdf
[3] M. Murlian, "Leveraging Market Academia and Innovation Centers for Workforce Development in

Ukraine:" in Advances in Higher Education and Professional Development, G. Cantafio and A. S. Munna,
Eds., IGI Global, 2024, pp. 55-82. doi: 10.4018/979-8-3693-1467-8.ch004.

[4] A.P.M. Velenturfand J. S. Jopson, "Making the business case for resource recovery," Science of The Total
Environment, vol. 648, pp. 1031-1041, Jan. 2019, doi: 10.1016/j.scitotenv.2018.08.224.

[5] A. Pustovrh, K. Rangus, and M. Drnovsek, "The role of open innovation in developing an entrepreneurial
support ecosystem," Technological Forecasting and Social Change, vol. 152, p. 119892, Mar. 2020, doi:
10.1016/j.techfore.2019.119892.

350


https://doi.org/10.1016/j.scitotenv.2022.157932
https://documents1.worldbank.org/curated/en/099800106252270477/pdf/P1755360215bd80b096510e5a5e147f4ed.pdf
https://documents1.worldbank.org/curated/en/099800106252270477/pdf/P1755360215bd80b096510e5a5e147f4ed.pdf
https://doi.org/10.4018/979-8-3693-1467-8.ch004
https://doi.org/10.1016/j.scitotenv.2018.08.224
https://doi.org/10.1016/j.techfore.2019.119892

HSD Vol. 7, No. 1, 2025, pp.339- 354

[6] B. Krasnigi and D. Branch, "Institutions and firm growth in a transitional and post-conflict economy of
Kosovo," JEEE, vol. 12, no. 2, pp. 187-204, Oct. 2018, doi: 10.1108/JEEE-05-2017-0034.

[7] D. Klonowski, Ed., Entrepreneurial Finance in Emerging Markets: Exploring Tools, Techniques, and
Innovative Technologies. Cham: Springer International Publishing, 2020. doi: 10.1007/978-3-030-46220-
8.

[8] L. Poole, "Financing for Stability in the post-2015 era,” OECD Development Policy Papers 10, Feb. 2018.
doi: 10.1787/c4193fef-en.

[9] H. Telnova, M. Petchenko, S. Tkachenko, T. Gurzhiy, and S. Pyrohov, "Factors of venture capital
investment activation,” Financial and Credit Activity Problems of Theory and Practice, vol. 2, no. 43, pp.
46-52, Apr. 2022, doi: 10.55643/fcaptp.2.43.2022.3591.

[10] M. Gopal and P. Schnabl, "The Rise of Finance Companies and FinTech Lenders in Small Business
Lending," The Review of Financial Studies, vol. 35, no. 11, pp. 4859-4901, Oct. 2022, doi:
10.1093/rfs/hhac034.

[11] Hrosul, V., Kovalenko, S., Saienko, V., Skomorovskyi, A., Kalienik, K., & Balatska, N. (2021). Research
of logical contradictions in the conditions of cluster management of the enterprise. Journal of Management
Information and Decision Sciences, 24(1), 1-4.
https://www.academia.edu/download/74780713/WoS_10_Taiwan_01.07.2021.pdf

[12] S. Naumenkova, V. Mishchenko, I. Chugunov, and S. Mishchenko, "Debt-for-nature or climate swaps in
public finance management,” Problems and perspectives in Management, vol. 21, no. 3, pp. 698-713,
2023. Accessed: 21 Dec. 2024. [Online]. Available: https://core.ac.uk/download/pdf/587611491.pdf

[13] J. O. Okpara, "Factors constraining the growth and survival of SMEs in Nigeria: Implications for poverty
alleviation,” Management Research Review, vol. 34, no. 2, pp. 156-171, Jan. 2011, doi:
10.1108/01409171111102786.

[14] J. Rozenberg et al., "From a rocky road to smooth sailing: building transport resilience to natural disasters,"
International Bank for Reconstruction and Development, The World Bank, 2019. Accessed: 21 Dec. 2024.
[Online]. Awvailable: https://documentsl.worldbank.org/curated/en/891291560793167919/pdf/From-A-
Rocky-Road-to-Smooth-Sailing-Building-Transport-Resilience-to-Natural-Disasters.pdf

[15] M. Attaran and J. Woods, "Cloud computing technology: improving small business performance using the
Internet,” Journal of Small Business & Entrepreneurship, vol. 31, no. 6, pp. 495-519, Nov. 2019, doi:
10.1080/08276331.2018.1466850.

[16] A. Mokiy, O. llyash, Y. Pynda, M. Pikh, and V. Tyurin, "Dynamic characteristics of the interconnections
urging the construction enterprises development and regions economic growth,” TEM Journal, vol. 9, no.
4, pp. 1550-1561, 2020. Accessed: 21 Dec. 2024. [Online]. Available:
https://www.ceeol.com/search/article-detail?id=913729

[17] M. Babych, S. Korobka, R. Skrynkovskyy, S. Korobka, and R. Krygul, "Substantiation of economic
efficiency of using a solar dryer under conditions of personal peasant farms," EEJET, vol. 6, no. 8 (84), pp.
41-47, Dec. 2016, doi: 10.15587/1729-4061.2016.83756.

[18] J. M. Luiz, B. Ganson, and A. Wennmann, "Business environment reforms in fragile and conflict-affected
states: From a transactions towards a systems approach,™ J Int Bus Policy, vol. 2, no. 3, pp. 217-236, Sep.
2019, doi: 10.1057/s42214-019-00030-z.

[19] Z. Xu, A. Elomri, L. Kerbache, and A. El Omri, "Impacts of COVID-19 on Global Supply Chains: Facts
and Perspectives,” IEEE Eng. Manag. Rev., vol. 48, no. 3, pp. 153-166, Sep. 2020, doi:
10.1109/EMR.2020.3018420.

351


https://doi.org/10.1108/JEEE-05-2017-0034
https://doi.org/10.1007/978-3-030-46220-8
https://doi.org/10.1007/978-3-030-46220-8
https://doi.org/10.1787/c4193fef-en
https://doi.org/10.55643/fcaptp.2.43.2022.3591
https://doi.org/10.1093/rfs/hhac034
https://www.academia.edu/download/74780713/WoS_10_Taiwan_01.07.2021.pdf
https://core.ac.uk/download/pdf/587611491.pdf
https://doi.org/10.1108/01409171111102786
https://documents1.worldbank.org/curated/en/891291560793167919/pdf/From-A-Rocky-Road-to-Smooth-Sailing-Building-Transport-Resilience-to-Natural-Disasters.pdf
https://documents1.worldbank.org/curated/en/891291560793167919/pdf/From-A-Rocky-Road-to-Smooth-Sailing-Building-Transport-Resilience-to-Natural-Disasters.pdf
https://www.ceeol.com/search/article-detail?id=913729
https://doi.org/10.15587/1729-4061.2016.83756
https://doi.org/10.1057/s42214-019-00030-z
https://doi.org/10.1109/EMR.2020.3018420

HSD Vol. 7, No. 1, 2025, pp.339- 354

[20] E. L. Roach and M. Al-Saidi, "Rethinking infrastructure rehabilitation: Conflict resilience of urban water
and energy supply in the Middle East and South Sudan," Energy Research & Social Science, vol. 76, p.
102052, Jun. 2021, doi: 10.1016/j.erss.2021.102052.

[21] K. Buscher, "African cities and violent conflict: the urban dimension of conflict and post conflict dynamics
in Central and Eastern Africa," in Urban Africa and Violent Conflict, 1st ed., K. Buscher, Ed., Routledge,
2020, pp. 1-18. doi: 10.4324/9780429284397-1.

[22] M. Iskakova, S. Kaldygozova, A. Ussenova, A. Junissova, and A. Shomanbaeva, "Towards Holistic
Education: Synthesizing Personality Consciousness, Emerging Technologies, and Philosophical
Considerations in Education System Evolution," Futurity Philosophy, vol. 2, no. 2, pp. 17-29, Jun. 2023,
doi: 10.57125/FP.2023.06.30.02.

[23] H. Indrawati, Caska, and Suarman, "Barriers to technological innovations of SMEs: how to solve them?,"
1JIS, vol. 12, no. 5, pp. 545-564, Nov. 2020, doi: 10.1108/1J1S-04-2020-0049.

[24] S. S. Shah and Z. Asghar, "Dynamics of social influence on consumption choices: A social network
representation,” Heliyon, vol. 9, no. 6, p. e17146, Jun. 2023, doi: 10.1016/j.heliyon.2023.e17146.

[25] S. S. Shah and S. A. H. Shah, "Trust as a determinant of social welfare in the digital economy," Soc. Netw.
Anal. Min., vol. 14, no. 1, p. 79, Apr. 2024, doi: 10.1007/s13278-024-01238-5.

[26] A. Tiurina, 1. Petrunenko, S. Guliyeva, E. Qazizade, and T. Aliyeva, "Social responsibility and modern
business during the global crisis: Threat or opportunity for the GUAM member countries,”" JEECAR, vol.
10, no. 2, pp. 201-212, Mar. 2023, doi: 10.15549/jeecar.v10i2.1276.

[27] I. Petrunenko, I. Khmarska, T. Tkachenko, H. Koptieva, and V. Komandrovska, “The Importance of Small
and Medium Enterprises in the Economic Development of Eastern Europe,” WSEAS Transactions on
Environment and Development, vol. 17, pp. 898-910, Aug. 2021, doi: 10.37394/232015.2021.17.84.

[28] V. Shvedun, V. Bulba, L. Bozhko, L. Kucher, V. Kholodok, and O. lhnatiev, "Circular economy in Ukraine
on the way to European integration: directions for sustainable management during the war and post-war
recovery," Journal of Environmental Management & Tourism, vol. 14, no. 1, pp. 194-206, 2023. Accessed:
21 Dec. 2024. [Online]. Available: https://www.ceeol.com/search/article-detail ?id=1131761

[29] S. S. Shah and Z. Asghar, "Individual attitudes towards environmentally friendly choices: a comprehensive
analysis of the role of legal rules, religion, and confidence in government," J Environ Stud Sci, vol. 14, no.
4, pp. 629-651, Dec. 2024, doi: 10.1007/s13412-024-00913-5.

[30] R. Sayed, "Strategic Integration of Business Analytics in Innovation Management: Framework for
Sustainable Growth," Futurity of Social Sciences, vol. 1, no. 1, pp. 51-66, Mar. 2023, doi:
10.57125/FS.2023.03.20.04.

[31] O. Dobrovolska, R. Sonntag, Y. Masiuk, M. Bahorka, and N. Yurchenko, "lIs increasing a share of R&D
expenditure in GDP a factor in strengthening the level of innovation development in Ukraine compared
with GllI's top countries?,” Problems and Perspectives in Management, vol. 21, no. 4, pp. 713-723, Dec.
2023, doi: 10.21511/ppm.21(4).2023.53.

[32] R. Yuriy, O. Tatarina, V. Kaminskyy, T. Silina, and L. Bashkirova, "Modern Methods and Prospects for
Using Artificial Intelligence in Disease Diagnostics: A Narrative Review," Futur. Med., vol. 3, no. 4, Jul.
2024, doi: 10.57125/FEM.2024.12.30.02.

[33] N. Kashchena, I. Nesterenko, H. Chmil, N. Kovalevska, V. Velieva, and O. Lytsenko, "Digitalization of
Biocluster Management on Basis of Balanced Scorecard,” JITM, vol. 15, no. 4, Nov. 2023, doi:
10.22059/jitm.2023.94711.

352


https://doi.org/10.1016/j.erss.2021.102052
https://doi.org/10.4324/9780429284397-1
https://doi.org/10.57125/FP.2023.06.30.02
https://doi.org/10.1108/IJIS-04-2020-0049
https://doi.org/10.1016/j.heliyon.2023.e17146
https://doi.org/10.1007/s13278-024-01238-5
https://doi.org/10.15549/jeecar.v10i2.1276
https://doi.org/10.37394/232015.2021.17.84
https://www.ceeol.com/search/article-detail?id=1131761
https://doi.org/10.1007/s13412-024-00913-5
https://doi.org/10.57125/FS.2023.03.20.04
https://doi.org/10.21511/ppm.21(4).2023.53
https://doi.org/10.57125/FEM.2024.12.30.02
https://doi.org/10.22059/jitm.2023.94711

HSD Vol. 7, No. 1, 2025, pp.339- 354

[34] V. Kaminskyy, "The Role of e-Learning During Martial Law: The Ukrainian Experience," EL. Innov.
Journ., vol. 2, no. 2, pp. 52-79, Sep. 2024, doi: 10.57125/EL1J.2024.09.25.04.

[35] T. Sunduk, I. Fadyeyeva, O. Yatsenko, and N. Pitel, "Innovations and Technological Development in the
Financial Sector of Ukraine: SWOT Analysis and Comparison of Opportunities,” Futurity
Economics&Law, vol. 4, no. 1, pp. 52-63, Feb. 2024, doi: 10.57125/FEL.2024.03.25.04.

[36] I. Yurko and D. Riabtsev, "The role of investment, innovation and efficient use of resources in ensuring
long-term economic sustainability,” Law, Business and Sustainability Herald, vol. 4, no. 1, pp. 4-20, 2024.
Accessed: 21 Dec. 2024. [Online]. Available: https://Ibsherald.org/index.php/journal/article/view/62

[37] A. Jain, "15 Effect of Government Policies on SME Innovation and Entrepreneurship,” in Sustainability,
Green Management, and Performance of SMEs, K. Mehta and R. Sharma, Eds., De Gruyter, 2023, pp.
267-284. doi: 10.1515/9783111170022-015.

[38] S. Reichert, "The role of universities in regional innovation ecosystems," European University Association,
2019. Accessed: 21 Dec. 2024. [Online]. Available: https://www.reichert-consulting.de/wp-
content/uploads/2021/11/EUA_-
TheRoleofUniversitiesinRegionallnnovationEcosystem_report_final_2019.pdf

[39] A. Hassoun et al., "The fourth industrial revolution in the food industry—~Part I Industry 4.0 technologies,"
Critical Reviews in Food Science and Nutrition, vol. 63, no. 23, pp. 6547-6563, Sep. 2023, doi:
10.1080/10408398.2022.2034735.

[40] Z. J. Acs, A. K. Song, L. Szerb, D. B. Audretsch, and E. Komlési, "The evolution of the global digital
platform economy: 1971-2021," Small Bus Econ, vol. 57, no. 4, pp. 1629-1659, Dec. 2021, doi:
10.1007/s11187-021-00561-X.

[41] N. Pavlenchyk, F. Horbonos, A. Pavlenchyk, R. Skrynkovskyy, and G. Pawlowski, "Increasing the
competitiveness of enterprises based on the use of marketing management tools," Agric. resour. econ., vol.
7, no. 3, pp. 77-89, Sep. 2021, doi: 10.51599/are.2021.07.03.05.

[42] S. K. Naradda Gamage, E. Ekanayake, G. Abeyrathne, R. Prasanna, J. Jayasundara, and P. Rajapakshe, "A
Review of Global Challenges and Survival Strategies of Small and Medium Enterprises (SMEs),"
Economies, vol. 8, no. 4, p. 79, Oct. 2020, doi: 10.3390/economies8040079.

[43] J. Mokyr, "The past and the future of innovation: Some lessons from economic history," Explorations in
Economic History, vol. 69, pp. 13-26, Jul. 2018, doi: 10.1016/j.eeh.2018.03.003.

[44] P. Rocco, D. Béland, and A. Waddan, “Stuck in neutral? Federalism, policy instruments, and counter-
cyclical responses to COVID-19 in the United States," Policy and Society, vol. 39, no. 3, pp. 458-477, Jul.
2020, doi: 10.1080/14494035.2020.1783793.

[45] J. Dilyard, S. Zhao, and J. J. You, "Digital innovation and Industry 4.0 for global value chain resilience:
Lessons learned and ways forward,"” Thunderbird Intl Bus Rev, vol. 63, no. 5, pp. 577-584, Sep. 2021, doi:
10.1002/tie.22229.

[46] L. O. Cezarino, L. B. Liboni, N. Oliveira Stefanelli, B. G. Oliveira, and L. C. Stocco, "Diving into emerging
economies bottleneck: Industry 4.0 and implications for circular economy,” MD, vol. 59, no. 8, pp. 1841
1862, Aug. 2021, doi: 10.1108/MD-10-2018-1084.

[47] F. Shirazi and N. Hajli, "IT-Enabled Sustainable Innovation and the Global Digital Divides," Sustainability,
vol. 13, no. 17, p. 9711, Aug. 2021, doi: 10.3390/su13179711.

[48] E. V. Mishchuk, N. I. Ryabykina, N. V. Ushenko, O. V. Gamova, S. M. Tkachenko, and N. M. Yastremska,
"Intellectual Capital as a Factor Forming Economic Security of Enterprises in Society 5.0," WSEAS

353


https://doi.org/10.57125/ELIJ.2024.09.25.04
https://doi.org/10.57125/FEL.2024.03.25.04
https://lbsherald.org/index.php/journal/article/view/62
https://doi.org/10.1515/9783111170022-015
https://www.reichert-consulting.de/wp-content/uploads/2021/11/EUA_-TheRoleofUniversitiesinRegionalInnovationEcosystem_report_final_2019.pdf
https://www.reichert-consulting.de/wp-content/uploads/2021/11/EUA_-TheRoleofUniversitiesinRegionalInnovationEcosystem_report_final_2019.pdf
https://www.reichert-consulting.de/wp-content/uploads/2021/11/EUA_-TheRoleofUniversitiesinRegionalInnovationEcosystem_report_final_2019.pdf
https://doi.org/10.1080/10408398.2022.2034735
https://doi.org/10.1007/s11187-021-00561-x
https://doi.org/10.51599/are.2021.07.03.05
https://doi.org/10.3390/economies8040079
https://doi.org/10.1016/j.eeh.2018.03.003
https://doi.org/10.1080/14494035.2020.1783793
https://doi.org/10.1002/tie.22229
https://doi.org/10.1108/MD-10-2018-1084
https://doi.org/10.3390/su13179711

HSD Vol. 7, No. 1, 2025, pp.339- 354

Transactions on Business and Economics, wvol. 19, pp. 269-277, Jan. 2022, doi:
10.37394/23207.2022.19.25.

[49] S. Durst and W. Gerstlberger, "Financing Responsible Small- and Medium-Sized Enterprises: An
International Overview of Policies and Support Programmes,” JRFM, vol. 14, no. 1, p. 10, Dec. 2020, doi:
10.3390/jrfm14010010.

354


https://doi.org/10.37394/23207.2022.19.25
https://doi.org/10.3390/jrfm14010010

