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Abstract: Startups represent an important driver of innovation and economic growth, particularly within regional
entrepreneurial ecosystems. Their development, however, largely depends on the strength of the innovation ecosystem,
which provides access to resources, knowledge, and support structures. This study examines the relationship between the
number of startups and the availability of incubators and accelerators across Slovak regions. The analysis is based on cross-
sectional data for eight regions in 2025. An Ordinary Least Squares (OLS) regression model was applied, complemented by
heteroskedasticity-robust standard errors and bootstrap procedures to ensure the reliability of the results given the small
sample size.The findings reveal a statistically significant positive association between the number of incubators and
accelerators and startup activity. Regions with a higher concentration of support infrastructure, particularly Bratislava and
Kosice, exhibit a greater number of startups. However, the results should be interpreted with caution, as the cross-sectional
design and potential endogeneity issues do not allow for causal inference.The study contributes to the literature by
providing empirical evidence from a small open economy and offers policy implications for strengthening regional
entrepreneurial support systems.
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1. INTRODUCTION

Start-ups play a significant role in shaping both the current and future entrepreneurial ecosystem within the
economy of every country. They represent a segment of business that is inextricably linked to innovation,
technological progress and economic growth.

In Slovakia, start-ups are legally defined by Act No. 290/2016 Coll. on the support of small and medium-sized
enterprises and Act No. 71/2013 Coll. on the provision of grants within the remit of the Ministry of Economy of
the Slovak Republic as “commercial companies required to establish share capital, with their registered office in
the Slovak Republic, which have been in existence for no more than 36 months and which are controlled by
natural persons who are their founders, and which are innovative enterprises, micro-enterprises, small
enterprises or medium-sized enterprises.”

A key element of a successful start-up is sustainability. This means that a start-up must have the capacity to
survive and thrive in the long term. Achieving sustainability involves several key factors that need to be
considered and addressed.”

Factors influencing the creation and development of start-ups can be divided into internal and external factors.
Internal factors, such as the quality of the business plan, the team’s experience and capabilities, and market
adaptability, are undoubtedly key to a start-up’s success. However, these factors represent only a small part of
the overall picture, as external factors — particularly the business environment, government support and the
availability of funding — often have a decisive influence on whether a start-up will be able to survive and grow.

It is clear that support organisations play a significant role within the start-up ecosystem, providing start-ups
with invaluable assistance in their growth and development. Among the most important support organisations
are incubators and accelerators, which offer start-ups not only physical workspace but also expert advice,
mentoring, access to funding and networking opportunities. Whilst incubators focus on supporting fledgling
firms in their early stages, accelerators provide intensive support with the aim of accelerating growth and
preparing firms for further investment.

The concept of the start-up ecosystem has become central to contemporary research on entrepreneurship and
regional economic development. Isenberg (2010) introduced the idea that entrepreneurship flourishes within
interconnected systems comprising institutions, investors, universities, culture and support organisations.
Similarly, Stam (2015) conceptualised entrepreneurial ecosystems as a set of interdependent actors and factors
coordinated in such a way as to enable productive entrepreneurship.

Acs, Autio, and Szerb (2014) emphasised that the quality of national and regional ecosystems significantly
determines entrepreneurial performance and innovation capacity. According to Feld (2012), vibrant start-up
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ecosystems are typically geographically concentrated and driven by dense networks of entrepreneurs,
mentors, and investors. These findings are consistent with agglomeration theory (Porter, 1998), which suggests
that geographical concentration enhances knowledge spillovers and innovation.

From a regional perspective, Audretsch and Belitski (2017) argue that local institutional frameworks and
support mechanisms have a greater impact on entrepreneurial outcomes than national-level policies. This
highlights the importance of examining entrepreneurship at the regional level rather than solely at the national
level.

In this regard, business incubators and accelerators are widely recognised as key components of
entrepreneurial ecosystems. Hackett and Dilts (2004) describe incubators as organisations designed to
accelerate the growth and success of start-ups through the provision of resources, mentoring and access to
networks. Bruneel et al. (2012) further differentiate between traditional incubators and more network-based
models, emphasising the evolution towards value-added services.

Accelerators, as defined by Cohen and Hochberg (2014), provide time-limited, cohort-based programmes that
include mentorship and educational components, often culminating in investor presentations. Empirical
research suggests that accelerators improve start-up survival rates and fundraising success (Hallen, Bingham &
Cohen, 2020).

Pauwels et al. (2016) identify distinct accelerator models and highlight their role in reducing information
asymmetries between start-ups and investors. Furthermore, Gonzalez-Uribe and Leatherbee (2018)
demonstrate that participation in accelerators can enhance innovation output and strategic orientation.

At the regional level, Fehder and Hochberg (2014) find that the establishment of accelerators has a positive
impact on regional entrepreneurial activity and venture capital investment. These findings suggest that
incubators and accelerators may act as catalysts for local start-up development.

Start-up formation is influenced by multiple factors, including access to finance, human capital, institutional
quality, and market conditions (Acs et al.,, 2014; Stam, 2015). Regional characteristics such as population
density, GDP per capita, and knowledge infrastructure significantly shape entrepreneurial outcomes (Audretsch
& Belitski, 2017).

Research also highlights the importance of knowledge spillovers from universities and research institutions
(Audretsch & Lehmann, 2005). The availability of venture capital and innovation capacity are frequently
identified as strong predictors of start-up intensity (Porter, 1998; Feld, 2012).

However, whilst numerous studies analyse entrepreneurial ecosystems at national level, fewer focus on intra-
country regional disparities, particularly in smaller Central and Eastern European economies.

Although the literature discusses entrepreneurial ecosystems and the role of incubators and accelerators at
length, several gaps remain:

1. Geographical gap — Whilst extensive research has examined start-up ecosystems in developed
economies such as the United States (Feld, 2012; Fehder & Hochberg, 2014) and Western Europe
(Audretsch & Belitski, 2017), empirical evidence from Central and Eastern Europe remains limited. In
Slovakia, existing analyses are predominantly descriptive (SBA, Sapie) and lack regional econometric
analysis.

2. Regional-level analysis gap — Although several studies examine entrepreneurial ecosystems at the
national level (Acs et al.,, 2014; Szerb et al.,, 2019), fewer studies empirically test ecosystem
infrastructure at the subnational level, particularly in smaller economies such as Slovakia.

3. Quantitative relationship gap — Previous research has predominantly assessed the effectiveness of
incubators and accelerators at the firm level (Hackett & Dilts, 2004; Hallen et al., 2020). However,
limited attention has been paid to the aggregate regional relationship between the number of support
institutions and start-up intensity.

4. Policy relevance gap — Despite the growing policy emphasis on strengthening entrepreneurial
infrastructure, empirical evidence from small open economies remains insufficient to guide regional
investment decisions regarding the expansion of incubators.

Therefore, this study contributes to the literature by empirically examining the relationship between the
number of incubators and accelerators and startup activity across Slovak regions. By focusing on a small open
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economy with significant regional disparities, it provides context-specific evidence that may inform regional
innovation and entrepreneurship policy.

Building on this research gap, the aim of this article is to examine whether the regional availability of
incubators and accelerators is associated with startup activity in Slovakia. Accordingly, the following research
question was formulated: Does the regional availability of incubators and accelerators significantly influence
startup activity in Slovakia?

The empirical analysis indicates a statistically significant positive relationship between the availability of
incubators and accelerators and the number of startups. In particular, regions with the highest concentration of
support organizations, such as Bratislava and KoSice, also exhibit the highest levels of startup activity.

2. MATERIAL AND METHODS
As mentioned in the Introduction to this article, start-ups in the Slovak Republic belong to the SME category.

SMEs form a very important part of our economy. Each year, they account for approximately 99.9 per cent of
the total number of businesses, whilst large enterprises represent only 0.1 per cent. The importance of the
small and medium-sized enterprise sector in Slovakia is greater than in other countries. According to available
data from 2023, we can confirm that the number of SMEs per capita in Slovakia is one of the highest in the
European Union. According to European Commission estimates from 2023, there were 99 SMEs per 1,000
inhabitants in Slovakia, which was the second-highest figure in the EU, with only the Czech Republic recording a
higher number — 102 (SBA, 2023).

Figure 1: Trends in the absolute number of SMEs and micro-enterprises for the years 2016—-2023
800 000

700 000
—== 670161666938
= 634 309
600 000 —== 595371 = 597 171
= 557122 =™ 567 131 == 559 841
500 000
400 000

653792 650533
300000 | 0o 0 980615 sapspt 577827 580940 8L

200 000
100 000
0
No.: No.: No.: No.: No.: Paragraph: | Paragraph: | Paragraph:
2016 2017 2018 2019 2020 2021 2022 2023

Micro-enterprise: == Total SMEs:

Source: Own analysis

Figure 1 illustrates the trend in the absolute number of SMEs and micro-enterprises. Micro-enterprises
constitute the largest share of the sector in every year, with their number reaching 653,792 in 2022. This high
proportion of micro-enterprises may be due to several factors that influence entrepreneurs’ decisions. Key
factors include lower risk and lower start-up costs. Micro-enterprises often operate on the basis of sole traders
or small teams, which allows them flexibility and makes it easier to adapt to changing market conditions.
However, although micro-enterprises make up the majority of SMEs, their growth and expansion are
constrained by legislative requirements and high social security contributions. These factors can lead to a
reluctance on the part of entrepreneurs to employ more people, as increasing the number of staff brings not
only higher wage costs but also more complex administrative obligations.
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Micro-enterprises, as the largest group within small and medium-sized enterprises, provide a significant
breeding ground for the emergence of start-ups. Start-ups often share similar characteristics with micro-
enterprises, particularly in terms of innovation and low start-up costs. In the early stages of their business, they
have a similar level of flexibility to micro-enterprises; however, thanks to their innovative potential and
ambitions, they can achieve significant growth.

Figure 2 shows the trend in the number of start-ups between 2016 and 2023.1

Figure 2: Trend in the number of start-ups 2016-2023
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As can be seen from Figure 2, the trend in the number of start-ups is highly volatile. The highest number was
recorded in 2019, when it reached 568 start-ups, whilst the lowest number was in 2017, followed in recent
years by 2020, when there were only 463 start-ups. This decline can be attributed primarily to the onset of
COVID-19 and its negative impact on the business environment. Such volatility is typical for start-ups, as they
are high-risk ventures. They are dependent on external sources of funding, and if they fail to secure sufficient
funding, they are forced to cease operations in the early stages of their business. For this reason, start-ups do
not grow at the same rate as, for example, micro-enterprises.

Figure 3: Ratio of the number of start-ups to the number of SMEs in %
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Similarly, the trend in the proportion of start-ups out of the total number of SMEs shows slight fluctuations
(Figure 3). The highest proportion was recorded in 2019 at 0.095 per cent, suggesting that more start-ups were
established or remained in operation during this period relative to the total number of SMEs. Conversely, the
share was low in 2020, at 0.078 per cent, which may be linked to the lingering effects of the pandemic, reduced
availability of venture capital, or a higher rate of start-up failure.

Generally speaking, the proportion of start-ups among SMEs hovers around 0.07-0.09 per cent, although there
has been a slight downward trend in recent years. This decline may be due to various factors, such as economic
conditions, legislative changes or a reduced attractiveness of the business environment for the creation of new
start-ups.

Figure 4: Number of start — ups per 1 million inhabitants for 2023

1400 1299
1200
1001
1000
821
790
800 738723701
638512
600
14386
400 315334321990, 57554251
183162
200 146125115 94 93 g g1
0 |
M W x T T Cc ¥ ¥ @O s g @ @ @ @ >F >0 >0 0 0 @ T @©
£ 5 § £ € @ 2 -g = e S E Z E T 5 g w 8 5 5 = = 8 =z £ 'z
R EZS 88T AEET 258 ¢S ¢
@ —= = (&) =
5 2z G
= = O
=1
&

Source: Own compilation based on: Prosperity and Financial Health Index. Business Environment 2023. [electronic resource].
[2023], online. [accessed 16 March 2025]. Available at: https://www.indexprosperity.cz/2024/prostredi-pro-podnikatele-2/

Compared with other EU countries, Slovakia ranks near the bottom of the table. In 2023, there were only 93
start-ups per million inhabitants in Slovakia, placing us in third-worst position within the EU. Only Poland and
Romania are behind us. In contrast, Estonia achieved the best results with 1,299 start-ups, which represents
almost 14 times the number per capita compared with Slovakia (Figure 4).

It is undeniable that a supportive business environment is essential for the creation and further development
of SMEs, and therefore also of start-ups.

Support organisations, such as incubators and accelerators, play a vital role in the start-up ecosystem. These
organisations provide start-ups not only with funding, but also with mentoring support, access to investor
networks and other invaluable resources that facilitate their development. In mature start-up ecosystems,
incubators and accelerators are an integral part of the entrepreneurial infrastructure, as they provide start-ups
with access to the necessary tools and expertise that are essential for their success in the market.

The empirical section of this article examines the relationship between the number of start-ups and the
number of incubators and accelerators in individual regions of the Slovak Republic.

Administratively, the Slovak Republic is divided into 8 regions.
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Figure 5: Ratio of incubators and accelerators by region
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Figure 5 shows the proportion of incubators and accelerators by the region in which they were established. The
graph clearly shows that the largest number of these organisations is concentrated in the Bratislava Region,
where they account for 41.69 per cent. In second place is the KoSice Region with a share of 25 per cent. In third
place, with an equal share of 8.33 per cent, are organisations in the Zilina, Predov and Tren¢in regions. In last
place, with a share of 4.16 per cent, are incubators and accelerators in the Banskd Bystrica and Trnava regions.
Identifying these shares is significant not only in terms of the geographical distribution of organisations, but
also in relation to the need for further support in regions where their concentration is lower.

2.1 Data and methodology
Based on the theoretical framework and previous empirical evidence, it is expected that regions with a greater
availability of incubators and accelerators will exhibit higher levels of startup activity. Accordingly, the following
hypotheses were formulated:

HO: There is no statistically significant relationship between the availability of incubators and accelerators and
startup activity.

H1: There is a statistically significant positive relationship between the availability of incubators and
accelerators and startup activity.

The hypotheses were tested using an Ordinary Least Squares (OLS) regression model. Given the small sample
size (eight regions) and the potential presence of heteroskedasticity, heteroskedasticity-robust standard errors
(Huber—White estimator) were employed. In addition, a bootstrap procedure with 1,000 replications was
conducted to obtain more reliable confidence intervals and p-values. Bootstrap estimation is particularly
suitable for small samples because it does not rely on the assumption of normally distributed residuals.

The regression model is specified as:

Startupsi = Bo+ Bilncubatorssi+ei (1)

Where:

Startups si —the number of startups in region i,

Incubators si —the number of incubators in region i,

Bo—the intercept,

Bo — captures the association between support infrastructure and startup activity,

Ei—the error term-
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The empirical analysis is based on cross-sectional data for the eight Slovak regions in 2025. The dataset includes
the number of startups and the number of incubators and accelerators operating in each region. These data
were compiled from publicly available sources and are summarized in Table 1.

Table 1: Number of incubators/accelerators and start-ups by region in 2025

Region: Number of start-ups: | Number of incubators/accelerators:
Banska Bystrica 5 1
Bratislava 154 10
KoSice 40 6
PreSov 7 2
Nitra 8 0
Trencin 6 2
Trnava 24 1
Zilina 12 2

Source: Own compilation

3. RESULTS AND DISCUSSION

Figure 6 represents the outcomes of the model in Gretl.

Figure 6: Outcomes from the Gretl
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The estimated intercept (Bo = -9.96) is statistically insignificant and has no meaningful economic interpretation,
as a negative number of start-ups is not feasible in practice. Therefore, the focus of the interpretation is on the

slope coefficient.

The estimated slope coefficient (B1 = 13.99) is positive and statistically significant at the 5% significance level.
This indicates that, on average, an additional incubator or accelerator within a region is associated with an
increase of approximately 14 start-ups.

22



Balkan and Near Eastern Journal of Social Sciences

Balkan ve Yakin Dogu Sosyal Bilimler Dergisi Belanova, 2026: 12 (03)

BNEJSS

However, this result should be interpreted as a statistical association rather than evidence of causality.

The F-statistic (F = 33.19) indicates that the model as a whole is statistically significant. The associated p-value
confirms that the independent variable contributes significantly to explaining regional variation in start-up
activity.

The coefficient of determination (R? = 0.847) suggests that approximately 84.7 per cent of the variation in the
number of start-ups across regions is explained by the variation in the number of incubators and accelerators.
Nevertheless, given the small sample size and the simple bivariate structure of the model, this value should be
interpreted with caution.

The positive relationship remains statistically significant after applying heteroscedasticity-robust standard
errors, confirming the robustness of the estimated association.

4. CONCLUSIONS

Start-ups represent a key component of modern economies due to their innovation potential and capacity to
drive economic growth. In advanced economies such as the United States, Israel and Estonia, well-developed
start-up ecosystems supported by institutional infrastructure contribute significantly to entrepreneurial
activity. In contrast, the development of the start-up environment in Slovakia still faces several structural
challenges.

The formation and growth of start-ups are influenced by both internal and external factors. Whilst internal
factors such as entrepreneurial skills, business ideas and adaptability are important, external conditions —
particularly the quality of the business environment, the availability of financing and institutional support — play
a decisive role in determining start-up success. In this context, incubators and accelerators represent an
essential part of the entrepreneurial ecosystem, providing start-ups with access to knowledge, networks and
financial resources.

The aim of this study was to examine the relationship between the number of start-ups and the number of
incubators and accelerators across Slovak regions. The empirical analysis revealed a statistically significant
positive association between these variables. Regions with a higher concentration of incubators and
accelerators, such as Bratislava and Kosice, also exhibit a higher number of start-ups. The estimated coefficient
remains statistically significant even after applying heteroscedasticity-robust standard errors and bootstrap
procedures, confirming the robustness of the results.

However, these findings should be interpreted with caution. Due to the cross-sectional nature of the data and
the potential presence of endogeneity, particularly reverse causality, the results indicate correlation rather
than causation. Furthermore, the relatively small sample size and the omission of additional explanatory
variables limit the generalisability of the findings and may introduce bias into the estimated relationship.

Despite these limitations, the results highlight the importance of entrepreneurial support infrastructure in
shaping regional start-up activity. From a policy perspective, strengthening the network of incubators and
accelerators, particularly in less developed regions, may contribute to a more balanced development of the
start-up ecosystem in Slovakia. At the same time, enhancing cooperation between the public sector, the
private sector and academia appears to be crucial for fostering innovation and long-term economic
competitiveness.

Future research should focus on addressing the identified limitations by incorporating panel data, additional
explanatory variables and more advanced econometric techniques in order to better capture causal
relationships and the dynamic nature of entrepreneurial ecosystems.
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ENDNOTES

1 The exact number of start-ups in Slovakia is not available in a single, consolidated database. Their number was
identified on the basis of available data from various sources, such as analyses by the SBA, Sapie, Dealroom,
Slovenska sporitelfia’s Seedstarter, and other articles on start-ups. Determining their number was complicated
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by the fact that not all start-ups are officially registered as companies; some exist solely within incubators and
may not be formally recorded in business databases. As start-ups are included in the statistics alongside SMEs,
accurately determining their number in individual years is challenging for this reason too (the total number of
SMEs includes not only limited companies but also sole traders, self-employed professionals and independent
farmers). Furthermore, some enterprises may only be classified as start-ups some time after their
establishment, which further complicates the accurate recording of such data. The number of start-ups cited in
the analysis may therefore differ from the actual figure, as accurate data on them is difficult to obtain.
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