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Abstract

This study examines how territorial peripherality and regional entrepreneurial ecosystem
quality shape the growth trajectories of Italian university spin-offs, with a specific focus
on internal areas. Combining firm-level data from NETVAL and AIDA with territorial
indicators from the Italian Strategy for Inner Areas (SNAI) and ISTAT, we construct a panel
of 655 university spin-offs observed between 2018 and 2022. Two composite indicators
capture provincial peripherality and regional ecosystem quality. Using mixed-effects
models, we analyse their effects on revenue and employment growth. Results show that
stronger regional ecosystems support employment growth overall and significantly amplify
revenue growth for spin-offs located in internal areas, partially compensating for structural
territorial disadvantages. The findings highlight the importance of place-based ecosystem
policies and the strategic role of universities in fostering knowledge-based development
and proxy indicators of territorial resilience in peripheral regions.

Keywords: internal areas; territorial resilience; university spin-offs; rural–urban dynamics;
regional entrepreneurial ecosystems; spatial inequality; knowledge spillovers; sustainable
regional development

1. Introduction
Italy is widely recognised as a country characterised by a mosaic of small and medium-

sized urban centres and by pronounced territorial heterogeneity. According to recent
ISTAT statistics, 24.5% of the Italian population resides in peripheral or internal areas,
confirming the structural relevance of these territories within the national landscape. This
configuration makes Italy an especially significant context for analysing regional innovation
processes. Strong interregional disparities and urban fragmentation, together with the
presence of medium-sized universities distributed across diverse local systems, make Italy
an ideal setting to observe how academic institutions interact with their surrounding
environments [1–3].

Internal and peripheral areas are often characterised by structural weaknesses, includ-
ing lower infrastructural endowment, reduced business density and limited capacity to
attract and retain highly skilled individuals [4,5]. In these contexts, university spin-offs
can play a strategic role. As one of the central instruments of the university third mis-
sion, spin-offs represent channels through which academic knowledge is translated into
entrepreneurial activity and socio-economic value, strengthening the connection between
universities and their local territories [6–8]. Beyond generating qualified employment,
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spin-offs can contribute to renewing local development trajectories by diffusing innovation
and activating knowledge flows [9–11].

However, the ability of spin-offs to thrive is strongly influenced by the characteristics
of the territorial context in which they operate. Several studies underline that the inno-
vative capacity of academic ventures is closely linked to the strength or fragility of the
regional ecosystem that surrounds universities [12]. Spin-offs tend to grow less than other
innovative start-ups because they are generally less embedded in commercial networks
and local innovation systems, particularly in marginal or less dynamic territories [13]. As
Brekke [14] notes, the connection between universities and regional development depends
on organisational capacity, intermediaries, knowledge dynamics and territorial policies,
which tend to be weaker in internal areas.

Existing literature has mainly examined spin-offs from two complementary perspec-
tives. On the one hand, a vast body of research focuses on internal determinants, such as
human capital, parent-university characteristics, research quality, internal support policies
and academic incentives [15]. On the other hand, a growing number of studies analyse
the role of external determinants, emphasising that spin-offs do not operate in isolation
but within more or less favourable local ecosystems characterised by specific institutional,
infrastructural and socio-economic features [16,17]. Rasmussen [18] further observes that
the value of spin-offs does not lie solely in their economic weight but in their indirect con-
tributions: knowledge diffusion, human capital development and network strengthening.

Despite these advances, a significant gap remains. Very few studies have explicitly
investigated how internal areas—slow-growth regions, structurally disadvantaged yet
increasingly central in national policy agendas—affect the development trajectories of
university spin-offs. These territories, though marginal in traditional innovation geogra-
phies, may represent unique contexts for experimentation, resilience and new forms of
knowledge circulation. The relationship between academic entrepreneurship and internal
areas therefore deserves specific analytical attention.

Building on these premises, this study examines how the characteristics of internal
areas influence the growth and evolution of university spin-offs. The analysis is grounded in
a multidimensional theoretical framework that integrates the Knowledge Spillover Theory
of Entrepreneurship [19], the Resource-Based View [20], and the Resource Dependency
Theory [21]. These perspectives are combined to explore how territorial factors—such
as infrastructural endowment, institutional networks, local entrepreneurial density and
innovation capacity—interact with the internal resources of spin-offs.

The central research question guiding this study is therefore:
What is the impact of regional characteristics, particularly internal areas, on the

development trajectories of university spin-offs?
To address this question, the study employs an integrated dataset of Italian academic

spin-offs, enriched with territorial indicators derived from national classifications of internal
areas and regional statistical frameworks. Through multivariate regression models, we
analyse the extent to which territorial disadvantage or resilience affects the capacity of
spin-offs to grow and survive over time.

By focusing on internal areas, this study contributes to filling a significant gap in the
literature on academic entrepreneurship. It provides a more comprehensive understanding
of how territorial fragilities shape knowledge transfer processes and how university spin-
offs can act as levers of sustainable development in disadvantaged regions. From a policy
perspective, the findings offer insights for strengthening entrepreneurial development
strategies in marginal territories through university technology transfer.
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2. Theoretical Framework
University spin-offs represent one of the most significant instruments through which

universities operationalise their third mission, complementing teaching and research with a
direct contribution to the economic, social, and cultural development of their surrounding
regions. A substantial body of research highlights that academic spin-offs perform a crucial
function in technology transfer, innovation promotion, and the entrepreneurial valorisation
of scientific knowledge generated within universities [22].

This role becomes especially relevant in what have been termed “University Periph-
eral Regions”: areas where universities are present but where the broader socio-economic
and institutional fabric is often weak, with limited infrastructures and a scarcity of actors
capable of independently sustaining development. In these contexts, the innovative ca-
pacity and growth potential of spin-offs appear strongly conditioned by the strength—or
fragility—of the regional environment in which they operate [6,12]. Empirical evidence
further suggests that, compared to other innovative start-ups, university spin-offs tend
to grow more slowly, largely due to their limited integration into commercial networks
and local innovation systems [13]. Brekke [14] emphasises that organisational capacities,
intermediaries, knowledge dynamics, and territorial policies are central in defining how
effectively universities can contribute to regional development; dimensions that tend to
vary considerably across internal, intermediate, and central areas.

Alongside these contextual determinants, a consistent research stream examines the
internal factors shaping spin-off trajectories. Prior studies have analysed the human capital
of academic founders, the characteristics and research quality of parent universities, the
availability of internal support mechanisms, and the incentive structures that encourage
(or discourage) academic entrepreneurship [15]. This literature has extensively investi-
gated both university-level and entrepreneur-level determinants of spin-off creation and
performance, as well as their impact on local ecosystems [16].

Taken together, these contributions underscore that spin-offs do not operate in isola-
tion. Rather, they are embedded in local ecosystems that can be more or less favourable,
depending on the configuration of institutional networks, infrastructures, and economic
dynamics. Understanding spin-off growth thus requires an integrated perspective capable
of considering internal firm resources—such as competences, strategy, and human capital—
alongside external territorial conditions [17]. As [22] argue, spin-offs alone cannot generate
substantial regional transformation; their impact depends on the broader entrepreneurial
and third-mission activities of universities [23]. Rasmussen extends this view by noting
that spin-offs often do not grow into firms with considerable direct economic weight, but
provide indirect contributions through knowledge diffusion, human capital development,
and network strengthening.

This reinforces the need for an interactionist perspective that recognises the complex
relationships between firms and territories. The notion of multi-destination universities
highlights how universities simultaneously pursue teaching, research, and territorial en-
gagement, generating economic and social outcomes across multiple spatial scales. In
this framework, spin-offs represent one of the mechanisms through which universities
activate knowledge spillovers, but the effectiveness of these spillovers depends on the
characteristics of the regional environment.

In line with these considerations, this study proposes a multidimensional theoretical
framework articulated on two levels—regional and firm-level—with the explicit aim of
analysing how internal and external factors jointly influence the growth of university
spin-offs, particularly in peripheral and internal areas. At the regional level, the con-
ceptual foundation derives from the Knowledge Spillover Theory of Entrepreneurship
(KSTE), which maintains that locally generated knowledge—such as that produced within
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universities—can lead to entrepreneurial activity only when a supportive territorial ecosys-
tem exists to bridge the gap between research and market application [19]. Central to this
view is the concept of absorptive capacity, the ability of firms to recognise, assimilate, and
exploit external knowledge. In internal areas, where knowledge flows tend to be more
fragmented, absorptive capacity may be limited, thereby constraining the entrepreneurial
exploitation of scientific knowledge.

At the firm level, two theoretical lenses are particularly relevant. The Resource-Based
View (RBV) highlights the importance of internal resources—human capital, technolog-
ical competences, organisational routines—in establishing and sustaining competitive
advantage [20]. In the context of spin-offs, these resources are essential for transforming
scientific knowledge into marketable innovations [24]. However, RBV must be comple-
mented by the Resource Dependency Theory (RDT), which emphasises that spin-offs are
also deeply reliant on external actors—networks, institutions, and local stakeholders—
for legitimacy, complementary assets, and access to resources [21]. This dependency
becomes particularly relevant in internal areas, where such external actors may be limited
or weakly interconnected.

From a RDT perspective, university spin-offs are inherently dependent on external
actors for access to critical resources such as markets, finance, and legitimacy. This depen-
dency is likely to be stronger in internal and peripheral areas, where alternative sources
of market access and institutional support are more limited. In such contexts, the re-
gional entrepreneurial ecosystem plays a key role in reducing uncertainty and facilitating
legitimacy-building processes. Consequently, stronger ecosystems may be particularly
important for supporting revenue generation in internal areas, where spin-offs rely more
heavily on local networks and institutional intermediaries.

Bringing these perspectives together, the proposed theoretical framework concep-
tualises spin-off development as the outcome of the interaction between internal firm
resources and the characteristics of the territorial ecosystem. The starting point is the uni-
versity, which generates scientific, technological, and entrepreneurial knowledge. Through
technology transfer processes, this knowledge is channelled toward the creation of spin-offs.
However, the relationship between the spin-off and the university continues beyond the
founding moment, as universities provide training support, laboratory access, networks,
and mentoring.

Simultaneously, the regional ecosystem—comprising networks, infrastructures, access
to resources, and local entrepreneurial culture—plays a crucial role. The territory is not a
passive backdrop: it can either support or hinder spin-off growth, particularly in internal
areas characterised by structural disadvantages. The conceptual model developed in
this study therefore illustrates how university-generated knowledge is transformed into
entrepreneurial activity through a dynamic process shaped by the interplay of internal
resources and external environmental conditions.

Building on the theoretical arguments above, we propose the following hypothesis:

H1a. The quality of the regional entrepreneurial ecosystem is positively associated with university
spin-off growth.

H1b. The positive effect of the regional entrepreneurial ecosystem on spin-off growth is stronger for
spin-offs located in internal areas.

Figure 1 shows the conceptual framework and the related hypotheses.
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Figure 1. Conceptual framework.

3. Data and Methodology
3.1. Sample and Data Sources

The empirical analysis relies on an original dataset combining information from
multiple sources to construct a longitudinal database of Italian university spin-offs and
their territorial environments. Firm-level information was obtained from the NETVAL
registry of Italian university spin-offs and from the AIDA—Bureau van Dijk financial
database. The integration of these two sources was performed using the firm’s VAT
number as a unique identifier, ensuring an exact match and full alignment of firm-level
records. This multi-source approach strengthens the internal validity of the study by
reducing measurement errors and increasing the completeness of financial and structural
information, thus enhancing the reliability and generalizability of the results [25].

The resulting dataset is an unbalanced panel consisting of 1184 firm–year observations,
corresponding to 655 unique university spin-offs observed over the period 2018–2022. The
unbalanced structure of the panel is due to missing financial information for some firms
in specific years. The panel structure enables the analysis of performance dynamics over
time and allows the estimation of within-firm variation while controlling for unobserved
heterogeneity. Spin-offs are classified by simplified ATECO codes and linked to their
territory at the municipal and provincial levels through ISTAT geographical identifiers.

To capture the characteristics of the regional context, the firm-level data were matched
with (i) the official classification of Italian Inner Areas from the National Strategy for
Inner Areas (SNAI), (ii) provincial-level socio-economic indicators and innovation capacity
measures drawn from national dataset of the ISTAT “BES dei territori Edizione 2025”.
Within the Italian SNAI framework, municipalities classified as “peripheral” or “ultra-
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peripheral” are defined not simply by low population density, but by limited accessibility to
essential services (healthcare, education, and mobility), demographic decline, and structural
socio-economic fragilities, which distinguish internal areas from generic rural territories.

The integration across these sources provides a multi-dimensional representation of
both firms and territories, consistent with the theoretical emphasis on the embeddedness of
academic entrepreneurship in regional ecosystems.

3.2. Construction and Operationalization of the Inner Areas Intensity Index

A central objective of the empirical strategy is to quantify the degree of territorial
marginality in which each spin-off operates. The official SNAI framework classifies Italian
municipalities into five categories—polo, cintura, intermedio, periferico, ultraperiferico—based
on accessibility to essential services and structural socio-demographic fragilities [26].

However, because every Italian province contains at least one municipality classified
as an Inner Area, a simple binary indicator at the provincial level would be constant
and therefore unusable for econometric estimation [27]. To overcome this limitation,
the municipal-level classification was aggregated into a continuous index reflecting the
intensity of inner-area characteristics within each province.

The Inner Areas Intensity Index (IAI) was defined as:

IAIp =
nIA,p

np
,

where

• nIA,p denotes the number of municipalities classified as periferico or ultraperiferico
within province p;

• np denotes the total number of municipalities in province p.

This index captures the structural degree of territorial peripherality, reflecting infras-
tructural scarcity, demographic decline, and limited accessibility. It provides a theoretically
coherent and empirically varying measure aligned with recent literature on spatial inequal-
ity and the uneven geography of innovation [1,2].

3.3. Construction of the Regional Ecosystem Quality Index (REQ)

To represent the broader socio-economic and innovation environment surrounding
each firm, the study constructs a synthetic measure of Regional Ecosystem Quality (REQ).
The index aggregates five territorial indicators obtained from ISTAT at the provincial level:

(i) The share of tertiary-educated individuals aged 25–39;
(ii) The general employment rate (20–64);
(iii) The youth employment rate (15–29);
(iv) Disposable income per capita;
(v) Patent propensity.

Each variable was standardized using a z-score transformation:

z
(
Xpt

)
=

Xpt−µX

σX

where Xpt denotes the value of indicator X in province p at time t, µX its mean, and σX its
standard deviation.

The REQ index was then computed as the arithmetic mean of the five standard-
ized indicators:

REQpt =
z(Graduatespt) + z(Incomept) + z(Employmentpt) + z(YouthEmploymentpt) + z(Patentspt)

5
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Higher values indicate a stronger, more dynamic socio-economic and innova-
tion ecosystem.

The construction of REQ follows the logic of formative indices [28], where each
component represents a distinct, non-substitutable dimension of ecosystem quality.

The decision to assign equal weights to the components of the REQ index is consistent
with its formative nature, where each indicator captures a distinct and non-substitutable
dimension of regional ecosystem quality. In the absence of a consolidated theoretical or
empirical consensus on the relative importance of these dimensions, the use of differential
weights would introduce arbitrary assumptions. Equal weighting therefore represents
a transparent and replicable choice, widely adopted in the construction of composite
territorial indicators, and ensures that no single dimension disproportionately drives the
overall index.

3.4. Dependent Variables and Controls

Two dimensions of firm performance are examined: growth and scalability.
The main dependent variable is revenue growth, defined as the year-to-year loga-

rithmic variation in total revenues. A secondary measure, employment growth, is de-
fined analogously:

GrowthRev
it = ln(Revenueit − Revenuei,t−1),

GrowthEmp
it = ln(Employeesit − Employeesi,t−1),

These transformations reduce skewness, mitigate scale effects, and are consistent with
standard practices in the analysis of firm dynamics [29].

Firm-level control variables include firm age (years since foundation), lagged firm size
(log employment), lagged firm revenues and simplified ATECO sector dummies.

3.5. Empirical Strategy and Econometric Approach

To assess how territorial marginality and regional ecosystem quality shape the growth
trajectories of academic spin-offs, the empirical analysis relies on a hierarchical (multilevel)
modelling strategy rather than conventional fixed-effects panel estimators. Spin-offs are
nested within provinces, and provinces differ substantially in their degree of territorial
internality and ecosystem quality. A multilevel approach is therefore theoretically appro-
priate and econometrically efficient, as it allows us to model firm-level dynamics while
accounting for the clustered spatial structure of the data [30].

The baseline specification is a two-level mixed-effects model of the form:

Growthit = β1IAIp(i) + β2REQp(i)t + β3[IAIp(i) × REQp(i)t] + Xitγ + τt + δs(i) + up(i) + εit,

where

- i denotes firms, t years, and p(i) the province where firm i is located;
- Growthit is the yearly growth rate of firm revenues;
- IAIp(i) measures the degree of Inner Areas incidence in the firm’s province;
- REQp(i)t is the Regional Ecosystem Quality index (z-score standardized compos-

ite measure);
- IAI × REQ tests whether strong ecosystems mitigate structural territorial disadvantages;
- Xit includes firm-level controls;
- τt are year fixed effects;
- δs(i) are ATECO 2-digit sector fixed effects;
- up(i) is the province-level random intercept;
- εit is the idiosyncratic error.
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Given the limited within-province temporal variation in both territorial internality
and ecosystem conditions, standard fixed-effects panel estimators would eliminate nearly
all substantive territorial variation, yielding unstable or unidentified coefficients for the
variables of interest. The mixed-effects specification preserves cross-provincial information,
while allowing for robust inference by clustering standard errors at the provincial level,
thus accounting for spatial correlation and intra-territorial dependence.

All continuous territorial predictors (IAI and REQ) are standardized (z-scores) and their
interaction is estimated using centred regressors to reduce multicollinearity. The empirical
strategy also incorporates a series of robustness checks, including alternative growth
measures, exclusion of extreme observations, and models without sectoral fixed effects.

4. Descriptive Statistics
Table 1 reports descriptive statistics for the variables used in the empirical analysis.
The two performance indicators—revenue growth and employment growth—display

substantial dispersion, consistent with the heterogeneous trajectories typically observed
among academic spin-offs.

Revenue growth exhibits high variability (mean = 0.141; SD = 0.764), with a wide range
spanning from −8.06 to 12.28. Employment growth is also highly dispersed (mean = 0.093;
SD = 0.374), reflecting the limited but volatile scaling capacity of early-stage research-
based firms.

The Inner Areas Intensity Index (IAI) shows an average value of 0.584 (SD = 0.464),
indicating that a sizeable proportion of firms operate in provinces structurally affected by
internal-area characteristics.

The Regional Ecosystem Quality index (REQ), standardized with mean ~0, displays
very strong variation across provinces (SD = 1.70), confirming the pronounced territorial
disparities in local innovation environments.

Firm age ranges from 5 to 70 years, with a mean of 13.89 (SD = 6.04), capturing a
mix of young spinoffs and more mature companies that still maintain the legal status of
academic origin.

Table 1. Descriptive Statistics.

Variable Obs Mean Std. Dev. Min Max

Revenue growth 1184 0.1409 0.7639 −8.0613 12.2759
Employment growth 1184 0.0925 0.3743 −2.4849 2.0794
Inner Areas Intensity

Index (IAI) 1184 0.5840 0.4639 0 1

Regional Ecosystem
Quality (REQ) 1184 0.0000 1.7023 −4.0816 3.1266

Firm age 1184 13.8868 6.0388 5 70

Table 2 and Figure 2 show pairwise correlations and corresponding p-values. The
two performance indicators are positively correlated (r = 0.217, p < 0.001), suggesting
that firms growing in revenues tend to expand employment as well. The IAI index is
uncorrelated with both growth measures, but—as expected—is negatively associated with
REQ (r = −0.375, p < 0.001), indicating that structurally weak areas tend to host weaker
innovation ecosystems. REQ is positively correlated with firm size (lagged employees
and revenues), consistent with the idea that stronger ecosystems support larger and more
consolidated ventures. Firm age correlates moderately with size (r ≈ 0.36 with employ-
ees, 0.35 with revenues), reflecting the cumulative nature of organizational development.
Overall, correlations remain moderate, and no multicollinearity issues emerge.
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Table 2. Correlations.

Variable (1) (2) (3) (4) (5) (6) (7)

(1) Revenue growth 1

(2) Employment growth 0.217 **
(0.000) 1

(3) IAI −0.015
(0.616)

−0.006
(0.853) 1

(4) REQ 0.027
(0.362)

0.065 *
(0.028)

−0.375 **
(0.000) 1

(5) Firm age −0.041
(0.158)

−0.100 **
(0.001)

−0.019
(0.520)

0.123 **
(0.000) 1

(6) ln(employees) lag 0.020
(0.500)

−0.104 **
(0.0004)

−0.058 *
(0.045)

0.130 **
(0.000)

0.361 **
(0.000) 1

(7) ln(revenues) lag −0.211 **
(0.000)

0.040
(0.179)

−0.098 **
(0.001)

0.163 **
(0.000)

0.350 **
(0.000)

0.774 **
(0.000) 1

Notes: ** p < 0.05, * p < 0.01.

Figure 2. Correlation heatmap of main variables. Notes: The figure reports the pairwise Pearson
correlations among the main variables used in the empirical analysis: (1) revenue growth; (2) employment
growth; (3) Inner Areas Intensity (IAI); (4) Regional Ecosystem Quality (REQ); (5) firm age; (6) lagged log
employees; (7) lagged log revenues. Color shading ranges from −1 (dark purple) to +1 (yellow), with numerical
values displayed within each cell.

5. Results from Mixed-Effects Models
5.1. Baseline Model: Revenue Growth

Table 3 presents the results of the mixed-effects model estimating the determinants of
revenue growth. The specification includes year fixed effects; sector fixed effects (ATECO 2-
digit) and a province-level random intercept to capture unobserved territorial heterogeneity.
Standard errors are clustered at the provincial level.

The coefficient for the Inner Areas Intensity Index (IAI) is negative but statistically
insignificant (β = −0.056; p = 0.145), indicating that internal areas are not directly associated
with lower revenue performance once other covariates are controlled for. Similarly, the
main effect of the Regional Ecosystem Quality Index (REQ) is small and nonsignificant
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(β = −0.003; p = 0.849), suggesting that ecosystem quality alone does not exert a direct;
unconditional impact on revenue growth

By contrast, the interaction term between IAI and REQ is positive and statistically
significant (β = 0.0668, p = 0.027). This result indicates that the relationship between
territorial ecosystem quality and revenue performance varies systematically depending
on the territorial context. Substantively, higher REQ translates into stronger revenue
growth specifically for spin-offs located in internal areas, whereas no significant ecosystem
effect emerges for spin-offs in central or intermediate territories. This pattern is consistent
with the idea that disadvantaged areas exhibit higher marginal returns from improved
institutional, infrastructural and entrepreneurial conditions.

This finding provides empirical support for H1b, indicating that the beneficial role of
regional ecosystems is stronger—not weaker—for spin-offs located in internal areas. At the
same time, the nonsignificant main effect of REQ offers no evidence in favour of H1a when
considered outside this moderating mechanism.

Turning to the control variables, firm size (ln(employees), lag) is positively associated
with revenue growth (β = 0.309, p < 0.001), suggesting that scale advantages matter in
later-stage development. In contrast, lagged revenues (ln(revenues), lag) are negatively
associated with growth (β = −0.301, p < 0.001), coherent with diminishing growth rates
among larger firms. Firm age does not exert significant influence. Year dummies indicate
no strong macro-trend differences across the two years observed.

Taken together, the results highlight that ecosystem quality becomes economically
relevant only in interaction with territorial marginality, supporting an interpretation centred
on context-specific absorptive capacity and differential ecosystem dependence.

Table 3. Mixed-effects model on revenue growth.

Variable Coef. Std. Err.

Inner Areas Intensity (IAI) −0.056 0.039

Regional Ecosystem Quality (REQ) −0.003 0.017

IAI × REQ 0.067 0.030

Firm age −0.003 0.003

ln(employees), lag 0.310 * 0.066

ln(revenues), lag −0.301 * 0.069

Year FE Yes

Sector FE (ATECO 2-digit) Yes

Constant 3.532 * 0.789

Random effects

Province intercept variance 0

Residual variance 0.496

Observations 1184

Provinces: 78

AIC 2610.752

BIC 2813.818
Notes: Standard errors clustered at province level. * p < 0.10.

The province-level random intercept variance is estimated to be close to zero, indi-
cating that once observed territorial characteristics (Inner Areas Intensity and Regional
Ecosystem Quality) are explicitly included in the model, little residual unobserved het-
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erogeneity remains at the provincial level. This result suggests that the key sources of
territorial variation relevant for university spin-off growth are effectively captured by the
included contextual indicators, supporting the adequacy of the model specification.

5.2. Robustness Check: Employment Growth

Table 4 reports the results of the robustness model using employment growth as an
alternative dependent variable. The inclusion of the same set of controls, fixed effects and
multilevel structure ensures direct comparability with the revenue growth specification.

Unlike in the previous model, here the main effect of REQ is positive and statistically
significant (β = 0.0261, p = 0.003), indicating that stronger regional ecosystems foster
employment expansion among spin-offs. This finding provides supporting evidence
for H1a when performance is measured through staffing capacity rather than revenues,
suggesting that ecosystem quality may initially translate into labour absorption.

However, the interaction between IAI and REQ is not statistically significant
(β = 0.0039, p = 0.809), implying that the marginal effect of territorial ecosystems on em-
ployment growth does not vary across internal and non-internal areas. This contrasts with
the pattern observed for revenue growth and indicates that—although ecosystem quality
supports hiring—its ability to compensate for the disadvantages of internal areas emerges
only in revenue dynamics, not in employment outcomes.

Control variables behave consistently with expectations: age is negatively associated
with employment growth (β = −0.0066, p < 0.001), confirming that younger firms expand
their workforce more rapidly. Larger firms (ln(employees), lag) experience lower subse-
quent employment growth (β = −0.113, p < 0.001), while firms with higher initial revenues
(ln(revenues), lag) tend to hire more. Sector fixed effects capture substantial heterogeneity
in labour dynamics across industries.

Table 4. Mixed-effects model on employment growth.

Variables Coef. Std. Err.

Inner Areas Intensity (IAI) 0.023 0.017

Regional Ecosystem Quality (REQ) 0.026 * 0.009

IAI × REQ 0.004 0.016

Firm age −0.0066 * 0.0016

ln(employees), lag −0.113 * 0.025

ln(revenues), lag 0.080 * 0.023

Year FE Yes

Sector FE (ATECO 2-digit) Yes

Constant −0.523 ** 0.265

Random effects

Province intercept variance 0

Residual variance 0.126

Observations 1150

Provinces 76

AIC 960.2922

BIC 1157.145
Notes: Standard errors clustered at province level. * p < 0.10, ** p < 0.05.
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Overall, the robustness analysis reinforces the central conclusion: ecosystem quality
matters for spin-off performance, but its compensatory effect for internal areas is specific to
revenue growth rather than employment expansion.

6. Conclusions
6.1. Main Findings and Implications

This study examined how the territorial characteristics of internal areas and the quality
of regional entrepreneurial ecosystems jointly shape the growth trajectories of Italian univer-
sity spin-offs. By integrating multiple theoretical lenses—including knowledge spillovers,
resource-based perspectives, and resource dependency—we proposed an interactionist
approach in which spin-off performance is understood as the outcome of both firm-level
resources and territorial conditions.

The empirical analysis reveals three main insights.
First, the quality of the regional entrepreneurial ecosystem plays an important role

in supporting the development of university spin-offs. While its direct effect on revenue
growth is modest, the positive association with employment growth indicates that stronger
ecosystems favour organisational expansion and the accumulation of human resources; key
drivers for the consolidation of young, research-based firms.

Second, the analysis shows that internal areas do not constitute homogeneous spaces
of disadvantage. Their structural weaknesses—such as limited infrastructures and thinner
institutional networks—can be partially offset when they are embedded in high-quality
regional ecosystems. In such contexts, spin-offs located in internal areas demonstrate
stronger revenue performance, suggesting that supportive regional conditions enable these
firms to overcome part of the liabilities associated with territorial marginality. This finding
aligns with recent discussions on resilience-oriented dynamics regions when endowed with
adequate institutional capacity and knowledge infrastructures.

Third, the differential patterns observed between revenue and employment growth
highlight that not all forms of spin-off development respond equally to territorial factors.
Ecosystem quality seems to enhance commercial and financial performance in internal
areas, whereas founders’ experience, prior firm size and structural characteristics play a
more dominant role in shaping employment trajectories. This distinction reinforces the
value of adopting a multidimensional view of growth.

Overall, the results contribute to a more nuanced understanding of how geography
and ecosystem quality jointly influence academic entrepreneurship. Rather than view-
ing internal areas solely as disadvantaged environments, the study illustrates how their
capacity to generate knowledge-based growth depends critically on the strength of the
broader regional ecosystem. This has important policy implications: interventions aimed
at reinforcing local institutional capacity, innovation intermediaries, infrastructure and
human capital may have disproportionately positive effects in internal areas, enabling
spin-offs to translate scientific knowledge into meaningful economic outcomes.

Future research may extend these findings by exploring longer-term trajectories,
examining heterogeneity across university types or scientific domains, or analysing how
individual founder characteristics interact with territorial conditions. By shedding light on
the complex interplay between firms and places, this study advances our understanding of
the geography of academic entrepreneurship and highlights internal areas as promising—
though often overlooked—contexts for knowledge-driven regional development.

6.2. Limitations and Future Research

Despite its contributions, this study is subject to several limitations that should be
acknowledged. First, potential endogeneity concerns cannot be fully ruled out, as regional
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ecosystem quality and university spin-off performance may co-evolve over time. Although
the inclusion of lagged firm-level controls helps to mitigate reverse causality, future research
could adopt instrumental variable approaches or dynamic panel estimators, such as GMM,
to further strengthen causal inference.

Second, the relatively short temporal dimension of the panel may give rise to dynamic
panel bias when lagged dependent variables are included as controls. While this strategy is
commonly employed in firm growth models to account for path dependence, caution is
warranted in interpreting the estimated coefficients. Extending the analysis to longer time
horizons would allow for more robust dynamic specifications.

Third, the concept of territorial resilience is proxied in this study through growth
compensation mechanisms rather than being directly observed. Future research could
refine this operationalization by incorporating additional indicators related to adaptability,
shock absorption, and long-term sustainability at the territorial level. Finally, the absence
of detailed university-level characteristics represents an additional limitation, which future
studies could address by explicitly accounting for heterogeneity across parent universities.
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