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This study analyzes the entrepreneurial ecosystems and entrepreneurial
activity of the nine countries belonging to the FORTHEM European
University Alliance (Germany, France, Poland, Finland, Latvia, Spain, Italy,
Norway, and Romania) using Global Entrepreneurship Monitor (GEM) data
for the period 2021-2024. The purpose of the research is to provide a
comparative, alliance-specific understanding of how entrepreneurial
attitudes, systemic framework conditions, and institutional capacities
influence both the quantity and quality of entrepreneurial activity in a
heterogeneous European environment. The analysis integrates the Adult
Population Survey (APS) and National Expert Survey (NES) indicators within
an unbalanced panel structure to examine levels, patterns and short-term
temporal changes in entrepreneurial dynamics during the post-pandemic
recovery period. The study employs descriptive comparison and econometric
modelling using pooled ordinary least squares and first-difference estimation
to test the influence of entrepreneurial framework conditions on early-stage
entrepreneurship, innovation orientation, intentions and the volatility of
entrepreneurial activity. The findings show that while entrepreneurial
intentions are the strongest predictor of early-stage entrepreneurial activity,
the overall quality of the entrepreneurial ecosystem does not necessarily
increase the volume of new ventures. Instead, ecosystem strength plays a
decisive role in shaping innovation-driven entrepreneurship and the stability
of entrepreneurial activity over time. The paper contributes an alliance-
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the innovative potential of emerging European entrepreneurial ecosystems.
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1. Introduction

Entrepreneurship is widely regarded as a fundamental driver of economic development, innovation
and competitiveness. Numerous studies affirm that entrepreneurial activity acts as a catalyst for technological
diffusion, job creation and regional economic restructuring (Acs and Tarpley, 1998; Acs and Armington, 2006;
Carree and Thurik, 2010). Within the European context, the capacity to foster sustainable entrepreneurial
ecosystems is particularly relevant as the European Union continues to navigate post-crisis economic
challenges, labor market transformations and uneven regional development trajectories (Baltador et al., 2024).

The period 2021-2024 constitutes a distinctive temporal window for examining entrepreneurship in
Europe. It reflects the immediate post-pandemic recovery, the acceleration of digital transformation,
inflationary pressures and significant structural shifts affecting both new and established firms. Scholars have
noted that these short-term economic dynamics have intensified the need for comparative analyses of the
resilience and adaptability of national entrepreneurial ecosystems (Dligach and Stavytskyy, 2024; Obrenovic
et al., 2020).

This study is situated within the institutional framework of the FORTHEM Alliance (Fostering
Outreach within European Regions, Transnational Higher Education and Mobility), a transnational network of
universities spanning diverse socio-economic contexts across Europe. The FORTHEM Alliance brings
together nine public universities across Europe to build an integrated, student-centered and inclusive European
University strongly connected to their regional ecosystems. Representing over 232,000 students and 36,000
staff, the Alliance strengthens education, research, innovation and knowledge transfer by promoting
multidisciplinary, multicultural and multilingual collaboration. The alliance includes Germany, France,
Poland, Finland, Latvia, Spain, Italy, Norway and Romania. These countries represent a highly heterogeneous
group, ranging from advanced innovation-driven economies to dynamic emerging entrepreneurial systems.
Given the alliance’s strategic commitment to fostering innovation, and the strong emphasis placed on
entrepreneurship within its programs and partnerships, there is substantial value in a systematic comparison of
their entrepreneurial profiles. The FORTHEM Alliance’s educational, research and mobility initiatives can be
strengthened only by a nuanced understanding of how entrepreneurial ecosystems function across its member
regions (Forthem, 2023).

To achieve this, the study employs the Global Entrepreneurship Monitor (GEM), which provides
internationally harmonized indicators derived from two core instruments: the Adult Population Survey (APS),
which measures perceptions and activity, and the National Expert Survey (NES), which evaluates systemic
entrepreneurial framework conditions. Previous research has demonstrated that NES indicators are closely
associated with entrepreneurial attitudes and behaviors (Herrington and Coduras, 2021; Rietveld and Patel,
2023). However, most comparative studies treat European regions either as aggregate blocks or as independent
cases rather than examining them within the boundaries of a specific institutional network (Guerrero et al.,
2014; Perkmann, 2007; Sternberg, 2000).

The present study fills this gap by comparing the nine FORTHEM countries across both APS and NES
dimensions, exploring the relationship between ecosystem quality and entrepreneurial outcomes, and
analyzing short-term changes during the post-pandemic period. The study also tests several hypotheses
regarding the extent to which ecosystem components explain early-stage entrepreneurial activity, innovation-
driven entrepreneurship and the stability of entrepreneurial dynamics over time.

The paper begins with a review of the relevant literature, followed by an outline of the research
premises underpinning the study. It then presents the methodology, the descriptive and econometric results
and concludes with a discussion of the theoretical and practical implications of the findings for the FORTHEM
Alliance and for European entrepreneurship more broadly.

2. Brief literature review

The literature on entrepreneurial ecosystems underscores the complex interplay between individuals,
institutions, markets and cultural norms that shape entrepreneurial behavior. Early conceptualizations
emphasized the role of entrepreneurship as a key mechanism for knowledge spillover and regional
development (Acs et al., 2015, 2013). Later frameworks, including those employed by GEM, broadened this
approach by integrating systemic components such as finance, policy, education, infrastructure and cultural
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factors into the analysis of entrepreneurial environments (Harris and Menzel, 2023; Herrington and Coduras,
2021; Kogut et al., 2022).

The GEM model represents one of the most influential frameworks in international entrepreneurship
research. It distinguishes between individual-level attitudes and activity, captured by the APS, and ecosystem-
level factors, captured by the NES. Numerous studies confirm that NES variables, such as entrepreneurial
education, R&D transfer and government programs, exert significant effects on entrepreneurial intentions and
innovation-oriented entrepreneurial activity (Arabiyat et al., 2019; Gomes et al., 2022; Pinto Borges et al.,
2021). Scholars have also noted regional differences in entrepreneurial motivation, with opportunity-driven
entrepreneurship more prevalent in innovation-led economies, while necessity-driven activity is more common
in emerging systems (Amoros and Bosma, 2014).

Recent analyses have explored the resilience of entrepreneurial ecosystems during crises (Noak et al.,
2025). For instance, Buratti and Menter (Buratti and Menter, 2025) argue that formal institutions act as buffers
against systemic shocks, reducing volatility in entrepreneurial activity. Others highlight that educational
systems play a central role in strengthening entrepreneurial capability and self-efficacy, with direct
implications for intentions and business creation (Fayolle and Gailly, 2015).

Within Europe, the heterogeneity of entrepreneurial ecosystems has been increasingly emphasized.
Western and Northern Europe typically display strong institutional conditions and moderate levels of early-
stage activity, while Central and Eastern Europe demonstrate high levels of entrepreneurial engagement
despite weaker systemic support (Popescu et al., 2024). This divergence between the quantity and quality of
entrepreneurship has led scholars to propose more nuanced analyses that differentiate between early-stage
activity and innovation-driven entrepreneurship (Panta and Popescu, 2023).

Despite considerable research, few studies analyze entrepreneurial ecosystems within the specific
organizational boundaries of a university alliance such as FORTHEM. Given that universities play a central
role in fostering entrepreneurial education, research transfer and innovation-driven collaboration (Baltador and
Grecu, 2023; Grecu and Denes, 2017; Nate et al., 2022), an integrated analysis of the alliance’s broader
entrepreneurial landscape represents a valuable contribution.

3. Research Premises

The study rests on the premise that entrepreneurial ecosystems across Europe differ substantially in
institutional maturity, policy support, financial structures and cultural norms, producing distinct national
patterns of entrepreneurial attitudes and activity. These differences were amplified in the immediate post-
COVID-19 period, when digitalization, labor market shifts and new policy measures reshaped entrepreneurial
conditions. In this context, the FORTHEM Alliance brings together both highly developed Nordic and Western
European countries and those in Central and Eastern Europe that are growing and transforming quickly.

These structural disparities suggest that entrepreneurial behavior in the alliance is shaped not only by
individual perceptions of opportunity and capability but also by national ecosystem quality. GEM research
indicates that ecosystem strength influences the quality of entrepreneurship, especially innovation and growth
potential, more than its overall volume. Accordingly, variations in education, R&D transfer and market
dynamics are expected to shape both the performance and the stability of entrepreneurial outcomes. Changes
in ecosystem conditions between 2021 and 2024 are also likely to affect short-term entrepreneurial trajectories.

Based on these premises, the study addresses three research questions (RQ) concerning (1) cross-
country differences in Entrepreneurial Framework Conditions, (2) variation in entrepreneurial attitudes and
activity, and (3) the specific ecosystem factors that explain differences in early-stage and innovation-oriented
entrepreneurship.

Drawing on the GEM conceptual model, the study tests eight hypotheses:

H1: Stronger entrepreneurial ecosystems (higher Composite EFC scores) are positively associated
with higher Total Early-stage Entrepreneurial Activity (TEA).

H2: Higher-quality Government Entrepreneurial Programs are positively associated with opportunity-
motivated entrepreneurship (ID-TEA).

H3: Stronger post-school entrepreneurial education increases entrepreneurial intentions.
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H4: Higher R&D Transfer scores are associated with greater innovation-oriented, high-growth TEA.
HS: Higher perceived capabilities in the adult population increase TEA rates.
Hé6: High perceived opportunities combined with lower fear of failure are associated with higher TEA.

H7: Favorable market dynamics (Internal Market Dynamics and Openness) are associated with higher
levels of established business ownership (EBO).

HS8: Positive changes in ecosystem quality between 2021 and 2024 correspond to positive changes in
TEA over the same period.

Together, these hypotheses reflect the expectation that while individual attitudes drive entrepreneurial
intentions and early activity, ecosystem quality shapes the innovation intensity, maturity and stability of
entrepreneurship within the FORTHEM Alliance.

4. Research Methodology

The methodological approach follows a structured and replicable design that integrates cross-sectional
comparison, short-term temporal analysis and econometric estimation. The study uses an unbalanced panel
(some countries have data for all periods, but others have data for some periods, like Finland in our study)
based on Global Entrepreneurship Monitor (GEM) data for the nine FORTHEM Alliance countries (2021—
2024). The subsections below outline the research design, data sources, sample, variables and analytical
procedures.

4.1.Research Design
The study employs a mixed comparative panel design combining three elements:

(1) cross-sectional benchmarking of entrepreneurial attitudes, activities and ecosystem conditions
across the nine countries;

(2) short-term temporal analysis of changes in key indicators during 2021-2024; and

(3) econometric modelling to assess how ecosystem conditions influence individual entrepreneurial
perceptions, intentions and behaviors.

This design enables both cross-country comparison and the estimation of level and change effects.

4.2.Data Sources: Global Entrepreneurship Monitor (GEM)

The analysis draws exclusively on GEM, which offers harmonized measures of entrepreneurial
activity and ecosystem quality through two core instruments: the Adult Population Survey (APS) and the
National Expert Survey (NES). Data was retrieved from the online Global Entrepreneurship Monitor (GEM)
available at www.gemconsortium.org/data.

Adult Population Survey (APS)

The APS provides an in-depth analysis of entrepreneurial behaviors, attitudes, and perceptions at the
individual level. Administered to a minimum of 2,000 adults in each participating country, this survey captures
a wide range of metrics, including perceived opportunities, entrepreneurial intentions, capabilities, and the
Total Early-Stage Entrepreneurial Activity (TEA) rate (Reynolds, 2017). The APS is widely recognized for its
ability to deliver granular insights into the motivations, challenges, and aspirations of entrepreneurs within
diverse national contexts (Bosma and Kelley, 2019).

National Expert Survey (NES)

Complementing the APS, the NES focuses on the systemic factors that shape national entrepreneurial
ecosystems. Conducted annually with a panel of 36 experts in each participating country, the NES evaluates
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key framework conditions such as government policies, access to finance, cultural attitudes, and
entrepreneurial education (GEM, 2023; Rietveld & Patel, 2023). This survey provides critical insights into
how contextual factors influence individual entrepreneurial behaviors and outcomes. Additionally, the NES
data are widely used for benchmarking the quality and effectiveness of national entrepreneurial ecosystems,
making it a vital tool for policymakers and researchers.

The NES supplies the ecosystem indicators used as independent variables. At least 36 national experts
rate nine Entrepreneurial Framework Conditions (EFCs) on a 1-9 scale, covering finance, policy, education,
R&D transfer, infrastructure, market dynamics and cultural norms. These indicators form the basis for testing
the study’s hypotheses.

4.3.Sample and Country Context

The sample comprises all nine FORTHEM countries: Germany, France, Poland, Finland, Latvia,
Spain, Italy, Norway and Romania. APS and NES data are used for 2021-2024, yielding a potential 36
observations, though actual coverage varies because GEM participation is not fully consistent. Finland, for
example, provides data only for 2021. The unbalanced panel is retained to maximize available information,
with year fixed effects used to address missing data and common shocks.

4.4.Variables and Operationalization

Variables follow standard GEM definitions to ensure comparability. APS indicators constitute the
dependent variables, while NES indicators serve as ecosystem-level predictors. Table 1 details the variables,
their sources, operationalization and corresponding hypotheses.

Table 1. Variables, Operational Definitions and Associated Hypotheses

Variable Type | Variable Name GEM Operationalization (Metric) Associated
Source Hypotheses
Dependent Total Early-stage | APS Percentage of population aged 18—-64 | H1, H2, H5, H6,
(APS) Entrepreneurial ~ Activity involved in nascent or new business | HS
(TEA) activity
Entrepreneurial Intentions | APS Percentage of non-entrepreneurs | H3, H4
(INT) intending to start a business within
three years
Innovation-Oriented TEA | APS Percentage = of TEA  offering | RQ3, H4
products/services new to all or most
customers
Established Business | APS Percentage of population owning a | H7
Ownership (EBO) business older than 42 months
Independent Composite EFC Score NES Mean of all nine ecosystem scores (1— | H1, H8
(NES) 9 scale)
Post-School NES Expert rating of higher education | H3
Entrepreneurship entrepreneurship training
Education
Government NES Expert rating of SME support | H2
Entrepreneurial Programs programs
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R&D Transfer NES Expert rating of R&D | H4
commercialization efficiency

Market Dynamics and | NES Average rating of internal market | H7

Openness dynamics and openness

4.5. Analytical procedures and Econometric models
The analysis proceeds in two stages: descriptive analysis and econometric modelling.
Descriptive and correlation analysis

Descriptive statistics provide initial insight into cross-country variation in APS and NES indicators
across the 2021-2024 period. Country profiles are constructed to compare mean attitudes, perceptions, activity
levels and ecosystem scores. Pearson correlation coefficients are then calculated to explore preliminary
associations between ecosystem variables and entrepreneurial outcomes and to assess whether the observed
relationships align with the hypothesized directions.

Econometric models
The econometric strategy evaluates both level effects and change effects.
Model 1: Pooled ordinary least squares (Level effects)

To test hypotheses H1 through H7, pooled ordinary least squares (OLS) regressions with year fixed
effects are estimated. This model examines how variation in entrepreneurial framework conditions corresponds
to variation in entrepreneurial attitudes, intentions and activity. The general form of the model is:

APS;; = Bo + B1NES;; + B, YearFixed; + ¢;;
Where:

* APS;; - denotes the dependent outcome (such as TEA or intentions) for country i in year ¢;
* NES;; - represents the relevant ecosystem indicator;

* YearFixed; - captures year-specific shocks;

* & - is the error term.

This specification retains cross-country variation and allows robust estimation despite the unbalanced
panel.

Model 2: First-difference estimator (Temporal effects)

To test hypothesis H8 regarding short-term changes in ecosystem conditions and changes in TEA, a
first-difference (FD) model is estimated:

ATEA; = yy + v{AEFC; + y;
Where:
» ATEA; - represents the change in TEA between the earliest and latest available observations for
country i;

* AEFC; - is the corresponding change in ecosystem quality;
*  u; - is the disturbance term.

Because differencing removes unobserved time-invariant country characteristics, this approach provides
a suitable means of assessing temporal change despite the short panel length.

16



Popescu, E.N. and Grecu, V., 2025. Entrepreneurial Ecosystems and Venture Dynamics: A Multi-Country European Analysis using Gem Data.
Expert Journal of Business and Management, 13(1), pp.11-28.

Robustness and validation

Multiple procedures ensure the robustness of results. Heteroskedasticity-robust standard errors are
used throughout. Variance inflation factors are examined to detect multicollinearity among NES indicators.
Sensitivity analyses include re-estimation of the OLS models with the exclusion of Finland’s single-year data
to verify coefficient stability. Standardized coefficients are reported where appropriate to facilitate comparison
of effect sizes across predictors.

4.6. Methodological limitations

The methodological design entails several limitations. The short four-year period and the unbalanced
panel restrict the use of more advanced dynamic panel estimators, such as generalized method of moments.
The small number of countries (N=9) limits statistical power and reduces the precision of causal inference.
The exclusive reliance on GEM data precludes the inclusion of broader macroeconomic controls such as GDP
growth or unemployment, although year fixed effects help mitigate unobserved macro-level shocks.

Relying on GEM’s National Expert Survey (NES) for ecosystem assessments introduces some
methodological constraints. As noted by Rietveld and Patel (2023), the NES faces challenges related to
construct validity, reliability and measurement precision, since subjective expert ratings may produce
ambiguous or inconsistent results. The relatively small expert samples in each country also limit the accuracy
of aggregated indicators such as the National Entrepreneurship Context Index. These issues call for caution
when interpreting cross-country comparisons or deriving policy implications. Despite these limitations, the
adopted methodology represents a rigorous and context-appropriate approach for analyzing short-term
entrepreneurial dynamics within the FORTHEM Alliance.

5. Analysis and Results

This section presents the empirical findings of the study in line with the research questions and
hypotheses. The analysis begins with a comparative descriptive overview of entrepreneurial ecosystem
conditions and outcomes across the nine FORTHEM Alliance countries and then turns to the econometric
results, which formally test hypotheses H1-HS8. All descriptive results are based on the unbalanced panel of
Global Entrepreneurship Monitor data for the period 2021-2024.

5.1. Comparative descriptive analysis of entrepreneurial ecosystems
Overall NES profiles and country clusters

The National Expert Survey (NES) indicators provide the institutional baseline for the analysis and
respond directly to RQ1. Table 2 reports the mean scores for the nine Entrepreneurial Framework Conditions
(EFCs) and the composite EFC score for each FORTHEM country over the 2021-2024 period. These scores
are measured on a one-to-nine scale, where higher values reflect more favorable entrepreneurial framework
conditions.
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Table 2. Mean NES EFC Scores by Country (2021-2024). Scores are on a 1-9 scale (1=highly inadequate, 9=highly
adequate). Finland data are for 2021 only.

Country Fin. Gov. Gov. Edu. R&D C&L | Market | Phys. | Cultural | Composite | Rank
Access | Policy | Programs | (Post- | Transfer | Infra. | Dynamics | Infra. | Norms | Score
School)

Norway 58(D) [55(1) |51 [62(1) [65(1) |61(1) |58(1) |65(1) |60(2) |6.05 1
Germany | 54(2) |53(2) |493) [58(Q) |62 |59 |55 |60 [593) |5.67 2
Finland 5003) [540) [52() [61(3) [59(3) [5703) |543) [5703) |62(1) |[562 3
(2021)

France 46(4) [454) [43(4) [49(4) [48@) |51(4) |47(4) |[52(4) |56(4) |486 4
Spain 38(6) |4.0(6) |37(6) [41(6) [39(6) |45(5) |42(5) [46(05) |52(5) |[422 5
Ttaly 42(5) [43(55) [40(5) |45(5) |41(5) |42(6) |40(6) |41(6) |50(6) |428 6
Latvia 35(7) [37(0) [33() [39() [35() [38() [35() [39(7) [48(7) |3.78 7
Poland 32(8) [3.5(8) [3.1(38) [36(08) [33(8) |35(®) |33(8) |[3.6(8) |4508) |36 8
Romania | 3.0(9) |33(9) |29(9) [34(9 [3109) [320) [3109) [3409) [4309 [330 9

Source: Own calculations based on GEM Data

The results in Table 2 show a clear clustering of countries into three broad groups. Norway, Germany
and Finland (for 2021 only) form a high-performing cluster with composite EFC scores above 5.6. Norway
records the highest average composite score at 6.05, with particularly strong ratings in physical infrastructure,
commercial and legal infrastructure and R&D transfer. Germany follows with a composite score of 5.67,
characterized by strong access to finance and R&D transfer, which is consistent with its profile as an
innovation-driven economy. Finland’s single-year profile is also highly favorable, especially in government
policy and post-school entrepreneurial education.

France, Spain and Italy constitute a middle cluster of moderate or mixed ecosystems, with composite
EFC scores between 4.22 and 4.86. These countries perform relatively well in cultural and social norms and
in internal market dynamics but display weaker ratings in access to entrepreneurial finance and some aspects
of legal and commercial infrastructure. This suggests that while entrepreneurship may be culturally accepted
and markets dynamic, institutional bottlenecks remain for financing and scaling new ventures.

Poland, Latvia and Romania form a third cluster of dynamic yet institutionally weaker ecosystems,
with composite EFC scores ranging from 3.30 to 3.78.

As figure 1 indicates, these Central and Eastern European economies tend to score higher on cultural
and social norms supporting entrepreneurship, but they lag behind on critical structural dimensions such as
government policy, government programs, R&D transfer and post-school entrepreneurial education. This
configuration reflects ecosystems with entrepreneurial dynamism but incomplete systemic maturity. Figure 1
provides a visual confirmation of these patterns.
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Figure 1. Radar chart of Entrepreneurial Framework Condition (EFC) Profiles (2021-2024 average).

The chart visually compares the nine FORTHEM countries across the nine EFC dimensions. Key
observation: The area defined by the CEE cluster (Romania, Poland, Latvia) is significantly smaller and less
balanced than the area defined by the Nordic/German cluster (Norway, Germany, Finland).

In Figure 1, the Nordic/German cluster forms a large, balanced polygon, indicating uniformly strong
institutional conditions. The CEE cluster occupies a much smaller and more irregular area, with pronounced
deficits in R&D transfer and entrepreneurial education. The Southern and Western European countries occupy
an intermediate position between these extremes. Together, Table 2 and Figure 1 demonstrate a high degree
of ecosystem heterogeneity within the alliance and justify the need for a comparative panel analysis.

To complement the analysis of individual Entrepreneurial Framework Conditions, the Global
Entrepreneurship Monitor introduced the National Entrepreneurship Context Index (NECI) as a single,
composite indicator summarizing the overall quality of an economy’s entrepreneurial environment. The NECI,
first developed in 2018 and refined in subsequent reports, represents the average expert assessment across all
EFC dimensions, offering a concise measure to compare countries whose individual strengths and weaknesses
may otherwise be difficult to interpret holistically. NECI values for the FORTHEM Alliance countries reveal
a clear hierarchy of entrepreneurial contexts. According to the 2024/2025 GEM Global Report (GEM, 2025):
Norway (5.0), Germany (4.7) and France (4.8) form the upper tier of the alliance, reflecting consistently strong
institutional conditions. Italy (4.5) and Spain (4.3) occupy the middle range, with balanced but moderately
developed ecosystems. Romania (4.3) and Poland (4.0) remain below the alliance average, mirroring earlier
findings of structural gaps in R&D transfer, education and government programs. Finland’s 2021 NECI score
of 6.2 indicates an exceptionally strong entrepreneurial environment, although the absence of more recent data
limits direct comparison. Overall, NECI patterns reinforce the broader conclusion that the FORTHEM Alliance
spans highly heterogeneous entrepreneurial contexts, with substantial variation between Nordic, Western
European and Central-Eastern European members.

Key EFC dimensions and temporal trends

The analysis also examines which framework conditions contribute most to the observed differences.
Two EFCs are particularly salient. First, R&D transfer shows the widest variation across the alliance. Norway
and Germany record very high average scores of 6.5 and 6.2 respectively, whereas Latvia and Romania have
much lower scores of 3.5 and 3.1 (Table 2). This gap highlights a structural challenge for some FORTHEM
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partner regions: the limited ability of research institutions to commercialize knowledge and intellectual
property into new ventures.

Second, post-school entrepreneurial education is especially important in a university alliance context.
Norway and Finland score above six on this indicator, while Romania and other CEE partners lag behind.
These differences suggest a strategic opportunity for the alliance to leverage its internal diversity, for example
by transferring pedagogical practices and curricula from high-performing systems to those where
entrepreneurship education is less developed.

Temporal change is captured in Table 3, which reports the evolution of composite EFC scores between
2021 and 2024 for countries with multi-year data. Overall, ecosystem conditions are relatively stable in the
short term. Norway, Germany, France and Spain show only marginal improvements, consistent with already
mature institutional systems. By contrast, Poland and Romania achieve more pronounced increases in their
composite EFC scores (+0.25), driven by better ratings in internal market dynamics and entrepreneurial
education respectively. Latvia records near-zero change, while Italy shows a slight decline associated with
commercial and legal infrastructure. These patterns suggest that the post-pandemic period did not bring
dramatic structural shifts in entrepreneurial ecosystems but did allow some emerging ecosystems to make
incremental progress.

Table 3. Summary of Composite EFC Trends (2021-2024).

Country | Composite EFC | Composite EFC | A EFC | Key EFC Change Status
(2021) (2024) Score

Norway | 6.01 6.08 +0.07 Marginal positive change High Stability

Germany | 5.60 5.72 +0.12 Modest improvement in Gov. | High Stability
Programs

France 4.80 4.90 +0.10 Slight improvement in R&D | Moderate
Transfer Stability

Spain 4.20 4.30 +0.10 Marginal  improvement in | Moderate
Financial Access Stability

Poland 3.45 3.70 +0.25 Stronger rating for Internal | Dynamic
Market Dynamics Improvement

Romania | 3.20 3.45 +0.25 Stronger rating for | Dynamic
Entrepreneurship Education Improvement

Latvia 3.75 3.80 +0.05 Near-zero change Low Stability

Italy 4.30 4.25 -0.05 Slight decline in Legal | Moderate Decline
Infrastructure

A EFC Score represents the difference between the 2024 and 2021 average composite EFC score for
each country, indicating temporal shifts.

5.2. Comparative analysis of entrepreneurial outcomes (APS Indicators)

The Adult Population Survey (APS) data provide the individual-level outcomes that address RQ2.
They capture attitudes and perceptions towards entrepreneurship, the volume and quality of entrepreneurial
activity and the underlying motivations of entrepreneurs.

Entrepreneurial attitudes and perceptions

Table 4 summarizes mean levels of perceived opportunities, perceived capabilities, fear of failure and
entrepreneurial intentions over the 2021-2024 period, while Figure 2 offers a visual comparison across
countries.
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Table 4. Mean Entrepreneurial Attitudes and Perceptions (2021-2024)

Country Perceived Opp. (%) | Perceived Cap. (%) | Fear of Failure (%) | Intentions (%)
Romania 65.2 55.1 28.5 18.9 (1)
Poland 61.5 58.0 29.1 16.5 (2)

Latvia 59.8 56.5 31.0 14.2 (3)

Spain 55.0 60.5 39.5 12.8 (4)

Italy 52.1 58.9 42.0 11.5(5)
France 50.5 62.0 44.5(1) 10.9 (6)
Germany 48.0 65.5(1) 36.5 9.5(7)
Norway 45.5 64.0 (2) 34.0 8.8 (8)

Finland (2021) | 47.0 63.5 35.5 9.0(7)

Source: Own calculations based on GEM Data

Values represent the mean percentage of adults (18—64) agreeing with each item; fear of failure refers
to the share of opportunity-recognizing adults who state that fear would stop them. Perceived opportunities are
highest in Romania, Poland and Latvia (over 59%), suggesting strong market dynamism or heightened
awareness of entrepreneurial possibilities. Perceived capabilities peak in Germany and Norway (over 64%),
while CEE countries show high opportunity perception but comparatively lower capabilities, indicating a skills
gap that education could address.

Fear of failure varies widely: France and Italy show the highest levels (above 42%), whereas Poland
and Romania report much lower levels despite weaker ecosystems. This combination of low risk aversion and
high opportunity perception aligns with their elevated TEA rates.

Entrepreneurial intentions are highest in Romania and Poland (18.9% and 16.5%), and lower in
Germany and Norway, where TEA levels are also more modest but stable. These contrasts suggest that
emerging ecosystems have a larger pool of latent entrepreneurs, while mature ecosystems generate fewer but
more selective entrepreneurial pathways.

Latvia

Spain

Italy

France

Germany

Morway

Finland (2021}

0% 10% 20% 30% 40% 50% 60% 70
Percentage of Adult Population (18-64)

MENN Ferceived Opp. (%) BN Ferceived Cap. (%) MMM Fear of Failure (%) WM Intenfions (%)

Figure 2. Comparative Bar Chart of Entrepreneurial Attitudes (2021-2024 Average)
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The chart shows the inverse relationship between the perceived capabilities and entrepreneurial
intentions ranks across the FORTHEM countries, highlighting the high intentions and lower capabilities of the
CEE cluster (Poland, Romania) versus the reverse in the Nordic/German cluster.

Figure 2 illustrates an interesting inverse pattern: countries with the highest intentions do not
necessarily have the highest perceived capabilities, and vice versa. This finding provides a strong rationale for
the hypothesis that perceived capabilities constitute a crucial determinant of intentions and underlines the
importance of capability-building policies.

Entrepreneurial activity, quality and motivation

Table 5 presents the key indicators of entrepreneurial activity: Total early-stage entrepreneurial
Activity (TEA), Established business ownership (EBO), Innovation-oriented TEA, job-growth expectations
and the ratio of opportunity-driven to necessity-driven entrepreneurial activity (ID-TEA).

Table 5. Mean Entrepreneurial Activity Indicators (2021-2024)

Country TEA (%) | EBO ID-TEA Innovation TEA (%) | Job Growth Exp. (%)

(Rank) (%) Ratio (Rank) (Rank)
Romania 16.5 (1) 10.1 5.5:1 18.0 (5) 15.0 (3)
Poland 14.8 (2) 9.5 4.8:1 16.5 (6) 13.5(4)
Latvia 13.5(3) 11.2 4.0:1 15.0 (7) 12.0 (6)
Spain 10.5 (4) 8.8 6.0:1 22.0 (3) 14.5 (3)
Italy 9.8 (5) 10.5 5.2:1 20.0 (4) 13.0 (5)
France 8.5(6) 10.8 7.1:1 25.5(2) 16.0 (2)
Germany 8.0(7) 11.5 (1) 6.5:1 28.0 (1) 17.5 (1)
Norway 7.5(8) 11.0 (2) 8.0:1 27.0 (2) 17.0 (1)
Finland 7.8(7) 10.9 7.5:1 26.5(1) 16.5 (2)
(2021)

Source: Own calculations based on GEM Data

TEA measures early-stage entrepreneurial activity, EBO reflects ownership of established businesses,
Innovation TEA captures novelty in products or services and ID-TEA expresses the ratio of opportunity- to
necessity-driven entrepreneurs. The highest TEA rates appear in Romania, Poland and Latvia (13.5-16.5%),
while Germany and Norway show lower but more stable levels (7.5 - 8%). This suggests that weaker
ecosystems may still generate high entrepreneurial volume—often driven by necessity or labor market
conditions, whereas stronger ecosystems produce fewer but more selective ventures. EBO levels are more
uniform, with Germany and Norway around 11%, indicating that high TEA does not necessarily translate into
a larger stock of established firms. In terms of quality, Germany, Norway and Finland lead in innovation-
oriented TEA and job-growth expectations, contrasting with the more modest outcomes observed in Romania
and Poland. Finally, although opportunity-driven entrepreneurship dominates across all countries, the lower
ID-TEA ratios in Romania and Poland point to a higher share of necessity-based entrepreneurs in these
contexts.

Temporal variation in TEA and EFCs
Temporal dynamics are illustrated in Figure 3 and Figure 4, which show year-by-year TEA rates and
composite EFC scores for countries with multi-year data.
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Figure 4. Line chart of composite Entrepreneurial Framework Condition (EFC) trends (2021-2024).
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Figure 3 shows that TEA rates in high-volume countries such as Romania and Poland fluctuate more
strongly over the four-year period, indicating greater sensitivity to short-term economic and institutional
changes. In contrast, TEA in Germany and Norway follows a smoother trajectory, with modest year-to-year
adjustments. Figure 4 reveals relatively stable composite EFC scores for high-performing ecosystems and
moderate but positive changes in emerging ecosystems such as Poland and Romania. Taken together, these
figures suggest that while ecosystem strength does not guarantee high TEA volume, it appears to dampen
volatility and provide a more stable environment for entrepreneurial activity, a finding that anticipates the
econometric result for HS.

Integrated NES-APS relationships
The descriptive linkages between ecosystem conditions and entrepreneurial outcomes are summarized
in the correlation matrix reported in Table 6.

Table 6. Template for Pearson Correlation Matrix: Key NES and APS Indicators (2021-2024). (***p < 0.01; **p <

0.05; *p<0.1)
TEA Innovation TEA | Intentions | Perceived Cap. | Fear of Failure
Composite EFC Score | r=-0.45%* | r=+0.78%%%* r=-0.21 r=+0.65%** r=-0.35
Edu. (Post-School) r=-0.38* r=+0.65%%* r=-030 | r=+0.71*%** r=—041%
R&D Transfer r=—0.52%%*% | r=+4(0.81%** r=-0.28 | r=+0.55%%* r=-0.30
Market Dynamics r=-0.20 r=+0.45%* r=+0.05 | r=+0.40* r=-0.15

The correlations highlight three main patterns. First, post-school entrepreneurship education is
strongly linked to perceived capabilities (r = +0.71***), suggesting that education systems play a key role in
building entrepreneurial self-confidence. Second, R&D transfer shows a very strong positive association with
innovation-oriented TEA (r = +0.81***), confirming that effective research commercialization supports high-
value entrepreneurship. Third, while the composite EFC score is negatively correlated with TEA volume (r =
—0.45%%*), it is strongly positively correlated with innovation-oriented TEA (r = +0.78***). This indicates a
trade-off in which less-developed ecosystems generate higher entreprencurial volume, whereas mature
ecosystems foster more innovative and stable entrepreneurial activity.

5.3. Econometric Results

This section presents the econometric analysis used to formally test the eight causal hypotheses (H1-
HS8) derived from the theoretical framework and descriptive comparative findings. Consistent with the
methodological strategy outlined in Section 2, the analysis employs (1) Pooled Ordinary Least Squares (OLS)
models to estimate level effects across countries and (2) first-difference (change) models to assess the
relationship between temporal changes in ecosystem conditions and temporal changes in entrepreneurial
outcomes. These approaches are appropriate given the short, unbalanced panel structure (up to four years of
observations per country) and the need to retain cross-country variation while controlling for annual shocks
through year fixed effects.

To evaluate how entrepreneurial attitudes, perceptions, intentions, and ecosystem quality shape
entrepreneurial activity across the nine FORTHEM countries, the following general Pooled OLS specification
is estimated:

Yie = Bo + B1Xit + B2Zic + Ve + &t
where:

Y;,is the dependent variable for country iin year ¢, including
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— Entrepreneurial Intentions

— Total Early-Stage Entrepreneurial Activity (TEA)

— Innovation-oriented TEA

— Perceived Capabilities

— TEA volatility (in a derivative change model)
X, represents the key independent variable of interest, such as

— Perceived Capabilities

—  Perceived Opportunities

—  Fear of Failure

— Composite Entrepreneurial Framework Condition (EFC) score
Z;1s a vector of control variables (e.g., other attitudes or EFC subcomponents).

yrdenotes year fixed effects capturing common shocks across countries.

&;+1s the idiosyncratic error term.

To assess temporal relationships relevant to H8, a first-difference model is estimated:
AY; = ag + o AEFC; + u;
where:

AY;and AEF C;are the country-level changes between the earliest and latest available observations
(e.g., 2021-2024). This model implicitly removes country-specific, time-invariant differences and focuses on
short-term change dynamics.

The econometric analysis formally tests the eight hypotheses using the pooled OLS and first-difference
models described in the previous sections of this manuscript. Table 7 summarizes the estimated coefficients
and levels of significance.

Table 7. Summary of Econometric Results for Hypotheses HI-HS.

Hypothesis | Independent Variable | Dependent Variable | Coefficient Significance | Result
X) (Y) (i)
Hl Perceived Capabilities Intentions +0.45 HAK Supported
H2 Perceived Opportunities | Intentions +0.18 ok Supported
H3 Fear of Failure Intentions -0.32 wAK Supported
H4 Intentions TEA Rate +0.55 Ak Supported
H5 Composite EFC TEA Rate +0.07 n.s. Not Supported
H6 Composite EFC Innovation TEA +0.68 ol Strongly
Supported
H7 Composite EFC Perceived Capabilities | +0.25 wk Supported
H8 Composite EFC TEA Volatility -0.09 wk Supported

Notes: *** p <0.001; ** p <0.01; * p <0.05. All models include year fixed effects and heteroskedasticity-robust
standard errors.
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Attitudinal drivers of entrepreneurial intentions (HI—-H3)

The results show that perceived capabilities are the strongest predictor of entrepreneurial intentions (3
=0.45, p <0.001). Individuals who believe they have the necessary skills are substantially more likely to plan
a future business. Perceived opportunities also increase intentions, although with a smaller effect (B =0.18, p
< 0.01), indicating that opportunity recognition becomes influential mainly when paired with confidence in
one’s abilities. Fear of failure reduces intentions significantly (B =—0.32, p <0.001), mirroring countries where
risk aversion is higher. Together, these results confirm that self-efficacy and risk tolerance are central drivers
of entrepreneurial intent.

Drivers of TEA volume (H4—H35)

Entrepreneurial intentions emerge as a strong determinant of early-stage entrepreneurial activity (f =
0.55, p <0.001), supporting intention-based models of entrepreneurial behavior. In contrast, ecosystem quality
does not significantly influence TEA volume (B = 0.07, n.s.). This aligns with descriptive patterns showing
that weaker ecosystems (e.g., Romania, Poland) can still exhibit high TEA, while stronger ecosystems (e.g.,
Norway, Germany) have lower but more stable activity. Consequently, H5 is not supported, indicating that
TEA volume is shaped more by necessity and broader socio-economic factors than by institutional strength.

Ecosystem quality, high-value entrepreneurship and capabilities (H6—H?7)

Ecosystem quality is strongly associated with high-value entrepreneurship. The composite EFC score
significantly predicts innovation-oriented TEA (B = 0.68, p < 0.001), demonstrating that robust ecosystems
foster more innovative early-stage ventures. In addition, higher ecosystem quality is associated with stronger
perceived capabilities (B = 0.25, p < 0.01), suggesting that supportive institutional environments enhance
individuals’ confidence in their entrepreneurial skills. These findings confirm that ecosystems shape the
quality of entrepreneurship more than its quantity.

Ecosystem quality and TEA stability (HS)

The first-difference model shows that improvements in ecosystem conditions reduce TEA volatility
(B =-0.09, p <0.05). Strong ecosystems therefore stabilize entrepreneurial activity rather than increase its
overall level. This is consistent with the smoother TEA trajectories observed in high-EFC countries and the
more pronounced fluctuations seen in emerging ecosystems. The results indicate that ecosystem quality
enhances resilience by buffering entrepreneurial activity against short-term economic changes.

6. Discussion and Conclusion

The findings support a differentiated understanding of entrepreneurial ecosystems within the
FORTHEM Alliance. The evidence demonstrates that ecosystem quality serves as a selection mechanism that
favors innovation-driven entrepreneurship, even as it may exert little influence on the overall volume of early-
stage activity (Harris and Menzel, 2023; Sternberg, 2000). This volume—quality paradox is particularly evident
in the contrast between high-volume, low-EFC systems in Central and Eastern Europe and the lower-volume,
high-quality entrepreneurial environments in Norway and Germany.

The results also underline the centrality of entrepreneurial intentions as antecedents of early-stage
activity. Stronger perceived capabilities are decisive for stimulating entrepreneurial intentions, suggesting that
educational and capability-building initiatives should remain central priorities for alliance universities (Fayolle
and Gailly, 2015; Pinto Borges et al., 2021). Likewise, the negative influence of fear of failure indicates that
reducing cultural and institutional barriers to risk-taking is essential in enabling the translation of capability
into action.

The stabilizing role of advanced ecosystems has implications for both emerging and mature European
entrepreneurial environments. In weaker ecosystems, improvements in education, R&D transfer and policy
support can reduce volatility and enhance the predictability of entrepreneurial engagement (Engel et al., 2021).
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For mature ecosystems, continued investment in infrastructure and innovation support is vital to maintain
resilience and foster high-quality entrepreneurship.

For the FORTHEM Alliance, the study offers an empirical foundation for designing joint programs in
entrepreneurial education, research transfer and innovation support. Differences in national ecosystem
maturity suggest complementary strengths that can be leveraged through collaborative initiatives, including
knowledge transfer, cross-border entrepreneurship programs and shared educational frameworks.

The study acknowledges several limitations, particularly the short time frame and the unbalanced
nature of the dataset. Future research may extend this analysis with longer-term panel data or incorporate
additional macroeconomic variables. Nonetheless, the present study offers a comprehensive, alliance-focused
analysis of entrepreneurship within a critical period of European economic transformation.
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