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Abstract:

This study investigates the impact of artificial intelligence (Al) adoption on the performance of
small and medium-sized enterprises (SMEs), with a particular focus on the moderating role of
entrepreneurial orientation (EO). The research is motivated by the growing imperative for firms in
resource-constrained economies to leverage digital technologies as a means of sustaining
competitiveness. Survey data were collected from 250 SMEs across key economic regions and
analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM). The empirical
findings reveal that Al adoption exerts a significant positive effect on firm performance,
particularly by enhancing operational efficiency and improving financial outcomes. Furthermore,
EO strengthens this relationship by fostering adaptive learning, resource orchestration, and
strategic responsiveness to environmental turbulence. The study contributes to the digital
transformation literature by extending theory to an emerging economy context and demonstrating
how organizational posture conditions the benefits of Al integration. Beyond theoretical
contributions, the results offer concrete guidance for decision-makers: managers are encouraged
to complement technological investments with entrepreneurial capabilities, while policymakers
are advised to create supportive ecosystems that facilitate Al diffusion. Together, these insights
show that Al adoption, when combined with an entrepreneurial mindset, can serve as a pathway

toward resilience, growth, and sustainable competitive advantage.

Keywords: Artificial intelligence, SME performance, entrepreneurial orientation, dynamic

capabilities, Tunisia.
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Introduction

In the era of digital transformation, competitive survival increasingly depends on innovation.
Small and medium-sized enterprises (SMEs) in emerging economies face the dual challenge of
resource scarcity and technological adaptation (Gouveia et al., 2024). In Tunisia, SMEs represent
more than 90% of firms and account for about 40% of private sector employment (INS, 2023). Yet
they operate under mounting pressures, including high inflation (8.5% in 2023), intensified global
competition, and structural barriers such as limited access to finance, shortages of technical
expertise, and institutional complexity (Central Bank of Tunisia, 2023; World Bank, 2022;
UTICA, 2023). These constraints highlight the strategic importance of digital technologies for
sustaining competitiveness.

Among advanced technologies, artificial intelligence (Al) is increasingly recognized as a
transformative force. Defined as computational systems that emulate human cognition (Haenlein
and Kaplan, 2019), Al can enhance efficiency, automate processes, improve forecasting, and
strengthen customer engagement. Empirical evidence demonstrates productivity gains: generative
Al tools raise worker output by 14% (Brynjolfsson et al., 2023), while Al-assisted tasks are
completed 25% faster with 40% higher quality (Dell’Acqua et al., 2023). Despite such promise,
adoption remains limited in Africa, with only about 12% of SMEs effectively using Al, due to
high costs, insufficient capabilities, and weak policy support (GSMA, 2023; Ransbotham et al.,
2022). To control for these contextual constraints, this study incorporates financial, technical, and
regulatory factors into its model.

Most prior research on Al adoption has focused on large corporations, leaving the SME context,
especially in emerging economies, relatively underexplored (Sharma et al., 2021; Khan et al.,
2024). In volatile and resource-constrained environments, technology availability alone does not
guarantee performance gains; value creation depends on firms’ ability to mobilize, integrate, and
reconfigure resources (Karami et al., 2024). Entrepreneurial orientation (EO), characterized by
innovativeness, risk-taking, and proactiveness (Covin & Slevin, 1989), represents a dynamic
capability that fosters learning, experimentation, and adaptability, and may thus enable SMEs to
unlock the strategic value of Al adoption (Teece, 2014; Sudirman et al., 2025). This research
addresses the lack of empirical investigation of how EO moderates the Al-performance
relationship in SMEs from emerging economies, positioning Tunisia as a critical case. Evidence
from related domains suggests that EO strengthens the performance effects of digital technologies
such as e-commerce (Abebe, 2014), social media (Fang et al., 2021), and broader transformation

initiatives (Vrontis et al., 2022). Although recent work recognizes EO as a driver of Al adoption

www.IJAME.com Page 240



N
N
N

International journal of applied management and economics

ml ., International Journal
".‘UAME.‘-‘ of Vol : 02, N° 16, October 2025

R W g Noulled Nanagement & Economics
¥ o ISSN : 2509-0720 ,

and firm outcomes (Hurby, 2024), its moderating effect on the Al-performance link has not been
empirically tested in resource-constrained settings. By addressing this gap, the study contributes
to a better understanding of how organizational posture shapes the benefits of digital
transformation.

Theoretically, the study builds on the Resource-Based View (RBV), which conceptualizes Al as a
strategic resource, and on Dynamic Capabilities Theory (DCT), which emphasizes how EO
enables firms to reconfigure assets under uncertainty. Accordingly, the research pursues two
objectives: (1) to examine the effect of Al adoption on SME performance, and (2) to investigate
the moderating role of EO in this relationship, while incorporating structural constraints as control
variables. Methodologically, the study draws on survey data from 250 SMEs across Tunisia’s main
economic regions and applies Partial Least Squares Structural Equation Modeling (PLS-SEM), a
method suited for small samples and non-normal data common in SME research. Practically, it
offers insights for managers and policymakers seeking to foster resilience, growth, and sustainable
competitiveness through Al-enabled strategies.

The remainder of this article is organized as follows: Section 2 reviews the literature on Al,
performance, and EO; Section 3 develops the conceptual framework and hypotheses; Section 4
presents the methodology; Section 5 reports the findings; Section 6 discusses theoretical and

managerial implications; and Section 7 concludes with directions for future research.

1. Literature Review and Theoretical Framework

1.1.0perationalizing Artificial Intelligence in SMEs: A Multidimensional Perspective
Artificial intelligence (Al) encompasses technologies that emulate human cognition, such as
learning, perception, and decision-making, enabling organizations to enhance -efficiency,
accuracy, and automation through predictive analytics, intelligent agents, and optimization tools
(Russell and Norvig, 2020). In Tunisian SMEs, a vital component of national production and
employment, the benefits of Al remain constrained by infrastructural weaknesses, talent shortages,
and limited strategic maturity. These contextual constraints, while peripheral to the theoretical
model, are included as control variables to isolate the specific effects of Al adoption and firm
capabilities on performance (Yusuf et al., 2024; Zebec & Stemberger, 2020).

Al adoption is increasingly viewed as a multidimensional process rather than a binary choice. The
technological dimension reflects the extent of Al use in operations and decision-support systems
(DeStefano et al., 2022; Yin et al., 2023); the strategic dimension concerns its integration into

broader organizational goals (Jankovic & Curovi¢, 2023); and the absorptive capacity dimension
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captures firms’ ability to acquire, assimilate, and exploit Al-related knowledge through expertise
and adaptive routines (Qu & Kim, 2025). This multidimensional view clarifies why firms with
comparable digital access achieve divergent outcomes and underscores the central role of internal

capabilities in Al-driven transformation.

1.2.Barriers to Al Adoption in Tunisian SMEs

Although artificial intelligence (AI) holds strong potential to enhance SME performance, its
adoption in Tunisia remains constrained by interrelated financial, technical, and institutional
barriers. Financially, high upfront costs for software, cloud infrastructure, and maintenance, which
can absorb up to 30% of annual innovation budgets in emerging markets (Badghish and Soomro,
2024), generate uncertainty about returns, especially for resource-limited firms (Ghobakhloo and
Tang, 2019), a concern reinforced by the absence of fiscal incentives and governmental support
(Dwivedi et al., 2021). Technically, severe shortages in data science and machine learning
expertise undermine absorptive capacity, further aggravated by brain drain and limited talent
pipelines (Dey et al., 2023), though some firms mitigate these constraints through outsourcing,
collaboration, or informal learning networks (Upadhyay et al., 2022). At the institutional level,
weak regulatory and governance frameworks concerning data use, transparency, and liability
discourage adoption; in Tunisia, 63% of SME leaders cite regulatory uncertainty as a major
impediment (Ransbotham et al., 2022; World Bank, 2023), reflecting a persistent misalignment
between policy frameworks and SMEs’ operational realities (Segarra-Blasco et al., 2025). While
not central to the theoretical model, these structural constraints are incorporated as control

variables to account for their potential influence in the empirical analysis.

1.3. Entrepreneurial Orientation as a Strategic Capability in AI Adoption

In structurally constrained environments, the adoption of artificial intelligence (Al) in small and
medium-sized enterprises (SMEs) depends not only on external conditions but also on internal
strategic factors, particularly entrepreneurial orientation (EO) (Nasution et al., 2021; Upadhyay et
al., 2022). EO reflects a firm’s posture toward innovation, risk-taking, and proactiveness (Miller,
1983; Covin and Slevin, 1989), and has increasingly been conceptualized as a dynamic capability
that supports adaptation and resource reconfiguration under uncertainty (Octasylva et al., 2023).
In the context of Al, entrepreneurial orientation enhances the ability of SMEs to align emerging
technologies with strategic objectives. By fostering foresight and learning agility, EO facilitates
the reconfiguration of organizational routines and processes required for effective Al deployment

(Teece, 2014; Abdul Wahab and Radmehr, 2024). Empirical studies confirm that firms with higher
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EO are more inclined to embrace Al tools and achieve superior outcomes, even in resource-
constrained settings (Hruby, 2024; Kraus et al., 2018). Hruby’s (2024) work in the Czech chemical
sector illustrates that EO enables firms to integrate Al despite structural limitations, while Abdul
Wahab and Radmehr (2024) show that absorptive capacity and agility, both strongly associated
with EO, mediate the performance gains of Al adoption.

Entrepreneurial SMEs frequently pursue frugal strategies such as open-source tools, collaborative
networks, and modular platforms to mitigate financial and technical constraints (Wamba-
Taguimdje et al., 2021; Ghobakhloo and Tang, 2019). They also invest in hybrid skills and flexible
structures, which strengthen their ability to navigate complex institutional and technological
landscapes. This agility, often driven by EQ, is particularly valuable in emerging economies like
Tunisia, where systemic barriers slow digital transformation (Abdul Wahab and Radmehr, 2024;
Ransbotham et al., 2022). Building on this evidence, the present study positions EO as a dynamic
capability that not only fosters Al adoption but also amplifies the extent to which it translates into
measurable performance gains. While EO’s facilitating role is well recognized, its moderating
effect on the Al-performance link remains underexplored, leaving a conceptual and empirical gap

that this research aims to address.

1.4.SME Performance Through Artificial Intelligence Adoption

SME performance refers to the ability to sustain productivity, profitability, and innovation
(Fernandez-Mesa et al., 2014). In resource-constrained contexts, artificial intelligence (Al) acts as
a strategic enabler, enhancing efficiency, competitiveness, and innovation (Assidi et al., 2025). By
automating tasks, optimizing supply chains, and supporting data-driven decision-making, Al
reduces costs and opens new revenue streams through insights into customer behavior (Sharma,
2024; Wamba-Taguimdje, 2020). However, these gains stem not from Al adoption per se but from
its strategic integration into organizational processes, aligning with culture, governance, and long-
term goals (Teece, 2014; Mikalef et al., 2021). Thus, performance improvements rely on firms’
ability to embed Al into routines and decision structures (Dwivedi et al., 2021). For SMEs in
emerging economies, institutional and financial constraints make the capacity to absorb, adapt,
and leverage Al a key source of competitive advantage. Strategic intent, adaptability, and internal
competencies determine whether Al adoption yields tangible outcomes (Yusuf et al., 2021).
Moreover, entrepreneurial orientation, through innovation, agility, and proactiveness, amplifies
these effects, highlighting the need to theorize how EO conditions the Al-performance

relationship, the central focus of this study.
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1.5.Research Gap and Theoretical Foundations

Over the past decade, research on digital transformation in SMEs has underscored the pivotal role
of artificial intelligence (Al) in enhancing productivity, efficiency, and innovation (Kraus et al.,
2018; Mikalef et al., 2021). Within this stream, entrepreneurial orientation (EO) has emerged as a
strategic capability that enables firms to effectively adopt and exploit Al especially under
conditions of uncertainty and environmental dynamism (Dubey et al., 2020; Sherla & Sharma,
2024). EO thus operates as a catalyst for leveraging digital technologies to gain a competitive
advantage. However, existing studies have primarily conceptualized EO as a direct driver of
technology adoption or as a mediator through innovation outcomes (Alhammadi, 2025; Park and
Kim, 2025), with limited attention to its potential moderating role in strengthening the link
between Al adoption and performance. Recent evidence also highlights contextual contingencies:
while dynamic environments may amplify AI’s benefits (Dubey et al., 2020; Sherla and Sharma,
2024), certain EO dimensions have exhibited weak or even negative associations with managerial
attitudes toward Al (Kukanja, 2024). Furthermore, measurement inconsistencies and the lack of
longitudinal evidence continue to limit theoretical refinement and empirical robustness (Hruby,
2024). Taken together, these insights reveal an important and largely unaddressed research
deficiency: despite the acknowledged strategic importance of EO, its conditioning effect on the
Al-performance relationship remains insufficiently examined. To bridge this shortcoming, the
present study draws on the Resource-Based View (RBV) and Dynamic Capabilities Theory (DCT)
to conceptualize EO as a moderating capability that enhances firms’ ability to translate Al adoption

into superior performance outcomes.

1.6.Theoretical Foundations: Integrating RBV and DCT

The Resource-Based View (RBV) posits that firms achieve sustained competitive advantage by
leveraging resources that are valuable, rare, inimitable, and non-substitutable (Barney, 1991).
Artificial intelligence (AI) represents such a strategic resource, enhancing efficiency, innovation,
and performance when effectively deployed (Mikalef et al., 2021; Shrestha et al., 2019). However,
its value depends on complementary organizational capabilities, such as flexibility, absorptive
capacity, and a data-driven culture, that transform technological assets into enduring advantages
(Wamba et al., 2024). In emerging economies, these dynamics are constrained by institutional
weaknesses, skill shortages, and financial limitations, which challenge RBV’s traditional
assumptions (Naidu and Sinha, 2025; Karami et al., 2024). To overcome these limitations, the
Dynamic Capabilities Theory (DCT) extends RBV by explaining how firms’ sense, seize, and

reconfigure resources to adapt in turbulent environments (Teece et al., 1997). These adaptive
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processes are particularly relevant for SMEs, which lack slack resources yet must remain agile to
survive (Wamba et al., 2021; Li, 2024). Within this framework, entrepreneurial orientation (EO)
emerges as a dynamic capability that shapes how Al adoption translates into performance
outcomes. By fostering proactiveness, innovation, and risk-taking, EO enhances SMEs’ ability to
align Al with strategic goals, mobilize resources effectively, and convert adoption into sustained
competitiveness (Nayal et al., 2021; Octasylva et al., 2023). Taken together, RBV and DCT
provide a complementary theoretical foundation for this study. While RBV highlights the strategic
value of Al as a resource, DCT emphasizes the adaptive processes that allow SMEs to realize this
value under resource constraints. Integrating the two perspectives enables a richer understanding
of how EO moderates the Al-performance relationship, offering a nuanced view of digital

transformation in emerging economies.

2. Conceptual Framework and Research Hypotheses

Building on the Resource-Based View (RBV) and Dynamic Capabilities Theory (DCT), this study
argues that competitive advantage derives less from access to advanced technologies than from
the ability to adapt and align them with strategic objectives under uncertainty. Artificial
intelligence (Al) is therefore treated as a strategic resource whose benefits depend on firms’
internal capacities to deploy and reconfigure it effectively (Dubey et al., 2020). Entrepreneurial
orientation (EO), encompassing innovativeness, proactiveness, and risk-taking (Covin and Slevin,
1989), is conceptualized as a dynamic capability that moderates the Al-performance link by
enabling firms to sense opportunities, mobilize resources, and respond to environmental
turbulence (Octasylva et al., 2023). In Tunisia, where SMEs face financial, technical, and
institutional constraints, these theoretical perspectives provide a coherent framework to explain
how Al adoption can translate into tangible operational and financial improvements. The

integrated model is presented in Figure 1.
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Entrepreneurial -
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Effet modérateur
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Performance of SMEs
Operational performance
Financial performance

Al Adoption Hi1

Structural constraints
— Financial costs
- Of technical skills
-institutional and regulatory

Figure 1: Conceptual model of the Al relationship - performance moderated by entrepreneurial
orientation

2.1.AI Adoption and SME Performance

Evidence indicates that Al adoption can enhance SMEs’ sustainability and competitiveness by
improving efficiency and lowering costs (Soomro et al., 2025). However, these benefits are not
automatic, as performance outcomes may be constrained by misalignment with strategic goals,
hidden costs, and limited internal capabilities, especially in resource-constrained SMEs (Dwivedi
etal., 2021). In this study, performance is assessed as a single construct, reflecting both operational
and financial dimensions. This parsimonious approach enables a robust initial test of the model in
the context of Tunisian SMEs, while recognizing that future research may refine the analysis by
separately examining operational and financial outcomes. Accordingly, we formulate the
following hypothesis:

H1. Al adoption positively influences SME performance.

2.2.Entrepreneurial Orientation as a Moderator of the Relationship Between AI Adoption
and SME Performance
Entrepreneurial Orientation (EO), defined by innovativeness, proactiveness, and risk-taking
(Covin and Slevin, 1989), constitutes a dynamic capability (Teece, 2014) that can shape how firms
translate Al adoption into performance outcomes. EO enables SMEs to sense Al-driven
opportunities, seize them through proactive resource allocation, and reconfigure internal processes
to mitigate implementation risks. Empirical studies confirm this moderating role: Hurby (2024)
demonstrates that EO allows firms to overcome structural constraints and extract superior value

from digital technologies; Cviji¢ Covi¢ et al. (2023) highlight its role in fostering routines that
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facilitate technology appropriation; and Jang and Lee (2025) show that EO synergizes with
absorptive capacity to amplify AI’s impact on performance. In this sense, EO operates not only as
a strategic posture but also as an organizational mechanism that conditions the extent to which Al
adoption generates tangible benefits. As with the first hypothesis, the analysis will focus on the
aggregate construct, while the operational (H2a) and financial (H2b) sub-dimensions are reserved
for future investigation. Accordingly, we hypothesize that:

H2: Entrepreneurial orientation positively moderates the relationship between Al adoption and

SME performance.

3. Methodology

3.1.Methodological Positioning of the Research

This study follows a hypothetico-deductive approach to empirically test a conceptual model based
on Dynamic Capabilities Theory (Teece, 2014). It examines how Al adoption influences the
performance of Tunisian SMEs and assesses the moderating role of entrepreneurial orientation
(EO). Structural constraints, including financial, technical, and regulatory challenges, are

incorporated as control variables to better isolate the model's main effects.

3.2.Population, Sampling, and Data Collection

This study adopts a hypothetico-deductive approach, drawing on Dynamic Capabilities Theory
(Teece, 2014), to examine the effect of Al adoption on SME performance and the moderating role
of entrepreneurial orientation, while controlling for financial, technical, and regulatory constraints.
The target population consists of Tunisian SMEs (10-199 employees, APII definition), which
constitute a core driver of the national economy yet face specific barriers in adopting Al. A non-
probability quota sampling ensured sectoral (industry, services, trade, ICT) and regional (Greater
Tunis, Sousse, Sfax) representation. Data were collected between April and May 2025 through a
structured questionnaire administered in paper and digital formats to executives, technical leads,
and financial managers. A total of 250 valid responses provided the empirical basis for hypothesis

testing.
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Table 1: Sociodemographic Characteristics of the Sample

Variable Category Frequency (n) | Percentage (%)
Region Greater Tunis 135 54.0%
Stax 87 34.8%
Sousse 28 11.2%
Industry Sector Services (excluding ICT) 129 51.6%
Trade 85 34.0%
Manufacturing 22 8.8%
ICT / Digital 14 5.6%
Company Size Fewer than 20 employees 170 68.0%
Between 20 and 49 employees 48 19.0%
Between 50 and 199 employees | 32 13.0%

An exploratory pre-test was conducted beforehand with a small group of SMEs to ensure the
overall clarity of the questionnaire. The technical and conceptual adjustments resulting from this

phase are detailed in the following section.

3.3.Data Collection Instrument and Measurement Scales

The study employed a structured questionnaire, adapted from empirically validated scales and pre-
tested with ten SME executives to ensure clarity and contextual fit in the Tunisian context. The
instrument, written in French, comprised five sections: firm profile, Al adoption, entrepreneurial
orientation (EQO), performance, and structural constraints. All items were assessed on a five-point
Likert scale. Al adoption was measured across technological use, strategic integration, and
absorptive capacity; performance through operational and financial indicators; EO through
innovativeness, proactiveness, and risk-taking; and financial, technical, and institutional
challenges were included as control variables. A detailed list of items and their validated sources

(e.g., Qu and Kim, 2025; Xue et al., 2022; Xie et al., 2019) is provided in Appendix A.

3.4.Data Analysis Techniques

Data analysis was performed using Partial Least Squares Structural Equation Modeling (PLS-
SEM) with SmartPLS version 3. This method was selected due to the exploratory nature of the
research model, the presence of multidimensional latent variables, and the inclusion of moderating
effects. PLS-SEM is particularly suited for studies with moderate sample sizes, aligning with the
250 valid responses analyzed in this research (Hair et al., 2022).

The process followed two stages. First, the measurement model was evaluated based on internal
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consistency using Cronbach’s alpha and composite reliability, convergent validity through average
variance extracted values exceeding 0.50, and discriminant validity using the Fornell-Larcker
criterion and HTMT ratios below 0.90. Second, the structural model was assessed through path
coefficients, significance levels, and explanatory indicators such as R?, 2, and Q?, in order to test
the proposed hypotheses. To evaluate the moderating effect of entrepreneurial orientation, a
product indicator approach was applied by creating interaction terms between EO and Al adoption.
Structural constraints were included as exogenous control variables, according to PLS-SEM best

practices.

4. Results

4.1.Measurement Model Assessment

In line with the methodological guidelines proposed by Hair et al. (2022), the evaluation of the
measurement model was conducted in two stages: first, the analysis of internal consistency and
convergent validity of the constructs; second, the assessment of discriminant validity among the

dimensions.

4.1.1. Internal Consistency and Convergent Validity

Following Hair et al. (2022), the measurement model was evaluated in terms of reliability,
convergent validity, and discriminant validity. Internal consistency was confirmed through
Cronbach’s alpha and composite reliability, both exceeding the 0.70 threshold. Convergent
validity was validated by Average Variance Extracted (AVE) values above 0.50, as recommended
by Fornell and Larcker (1981). As shown in Table 4.1, all constructs met the required psychometric
standards, with Cronbach’s alpha ranging from 0.893 to 0.928, composite reliability above 0.91,
and AVE values above 0.57. Internal consistency and convergent validity results for all constructs
are summarized in the following table:

Table 2. Internal Consistency and Convergent Validity

Construct Cronbach’s rho_A | Composite Reliability | AVE
Alpha
Al Adoption (AIA) 0.928 0.929 |0.940 0.635
Entrepreneurial Orientation (EO) | 0.926 0.932 | 0.938 0.628
SME Performance (SMEP) 0.893 0.897 |0.914 0.572
AIA x EO Interaction 1.000 1.000 | 1.000 1.000
Technical Constraints 1.000 1.000 | 1.000 1.000
Institutional Constraints 1.000 1.000 | 1.000 1.000
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4.1.2. Discriminant Validity

Discriminant validity was evaluated using the Fornell-Larcker criterion (Fornell and Larcker,
1981). As shown in Table 4.2, for each construct, the square root of the AVE (diagonal values) is
greater than its correlations with other constructs (off-diagonal values), confirming discriminant
validity. To further validate this result, we also applied the Heterotrait-Monotrait ratio (HTMT;
Henseler et al., 2015). All HTMT values fell below the recommended threshold of 0.90, providing
additional support for discriminant validity (see Appendix B).

Table 3. Discriminant Validity — Fornell-Larcker Criterion

Construct AIA AIAXEQO TConstr | EO SMEP Iconstr
AIA 0.797**

AIAXEO -0.050 1.000%**

TConstr 0.723 -0.078 1.000**

EO 0.511 -0.393 0.422 0.792%*

SMEP 0.725 -0.116 0.617 0.659 0.757**

Iconstr 0.682 -0.138 0.641 0.522 0.632 1.000**

Note: AIA = Al Adoption; EO = Entrepreneurial Orientation; SMEP = SME Performance; TConstr
= Technical Constraints; IConstr = Institutional Constraints; AIAXEQ = Interaction Term.

In summary, the results indicate that the measurement scales exhibit strong psychometric
properties in terms of both reliability and validity, thereby allowing for the evaluation of the

structural model.

4.2.Structural Model Results and Hypothesis Testing

4.2.1. Overall Model Quality

The structural model demonstrates strong explanatory power, with R? = 0.660 for SME
performance, meaning that 66% of the variance is explained by Al adoption, entrepreneurial
orientation, and their interaction. Predictive relevance is high (Q* = 0.443 > 0.35) (Hair et al.,
2022), and effect size analysis shows substantial contributions from entrepreneurial orientation (f?
=0.264) and Al adoption (f* = 0.143), with a smaller but significant interaction effect (f*=0.017).
Technical (f* = 0.019) and institutional (f* = 0.016) constraints contribute modestly. Model fit
indices confirm robustness, with SRMR = 0.076 (< 0.08) and NFI = 0.798, both within acceptable
thresholds for PLS-SEM with multidimensional constructs. Collectively, these results validate the

model’s explanatory and predictive strength, supporting hypothesis testing.

www.IJAME.com Page 250



N
N
N

International journal of applied management and economics

ml ., International Journal
".‘UAME.‘-‘ of Vol : 02, N° 16, October 2025

R W g Noulled Nanagement & Economics
¥ o ISSN : 2509-0720 ,

4.2.2. Hypothesis Testing
Based on these findings, the hypothesized relationships were tested, and the results of hypothesis
testing are presented in the table below:

Table 5. Structural Path Coefficients and Hypothesis Testing Results

Hypothesis Tested Relationship Beta (B) t-value p-value Result
H1 AIA — SMEP 0.363 5.774 0.000 Accepted
H2 AIA x EO — SMEP 0.072 2.274 0.023 Accepted

Note: Sub-hypotheses Hla, Hl1b, H2a, and H2b, related to the operational and financial dimensions
of performance, were not tested independently in the retained model. Their empirical examination
is reserved for future research.

The results confirm a significant positive effect of Al adoption on the performance of Tunisian
SMEs (H1: B =0.363, t =5.774, p = 0.000), improving both productivity and financial outcomes.
Entrepreneurial orientation strengthens this effect through a significant moderating interaction
(H2: B = 0.072, t = 2.274, p = 0.023), suggesting that firms with greater innovativeness,
proactiveness, and risk-taking capture more value from Al technologies. In addition, technical
constraints show a small but significant positive effect (f*=0.019; f=0.122,t=2.311, p=0.021),
indicating that some firms transform resource limitations into opportunities for optimization.
Institutional barriers, however, remain non-significant (3 =0.111, t=1.953, p=0.051), suggesting

a weaker influence in this context.

5. Discussion of Results
This study investigated the impact of Al adoption on SME performance in Tunisia, with a focus

on the moderating role of entrepreneurial orientation (EO) under structural constraints.

5.1.Effects of AI Adoption on SME Performance

The results confirm a significant and positive effect of Al adoption on overall performance (f =
0.363, t = 5.774, p < 0.001), validating HI. This effect manifests across both operational and
financial dimensions. Operationally, Al enables automation, process optimization, and efficiency
gains. For example, chatbots and Al-driven CRM systems enhance customer engagement, while
Al-based inventory management reduces costs and strengthens decision-making. Financially, Al
adoption contributes to revenue growth and cost savings through predictive analytics and resource-
efficient forecasting. These findings are consistent with prior studies highlighting AI’s role in
enhancing competitiveness and sustainability (Ebuka et al., 2025; Olalekan et al., 2025; Soomro

et al., 2025).
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Yet, as Dwivedi et al. (2021) caution, such benefits are not automatic. Misalignment with strategic
goals, hidden costs, and limited internal capabilities may restrict outcomes, especially in resource-
constrained and volatile environments such as Tunisia. This nuance underscores that Al’s
contribution to performance is conditional on organizational readiness and adaptability. Although
operational and financial sub-dimensions were not tested separately, the evidence suggests
positive effects across both. Future research should disaggregate these dimensions to clarify how
contextual factors and internal capabilities shape the pathways through which AI adoption

translates into performance gains.

5.2. Moderating Role of Entrepreneurial Orientation

The results confirm a significant moderating effect of entrepreneurial orientation (EO) on the
relationship between Al adoption and SME performance (B = 0.072; t = 2.274; p = 0.023),
supporting H2. SMEs with stronger EO are better positioned to convert Al adoption into tangible
performance gains, though the underlying mechanisms appear context-specific. While earlier
studies emphasize structured routines and formalized learning (Sudirman et al., 2025; Cviji¢ Covi¢
et al., 2023), Tunisian SMEs rely more on pragmatic and informal practices. Entrepreneurially
oriented firms often adopt low-cost or open-source Al tools, experiment internally, and mobilize
local networks for knowledge exchange. Their risk-taking is reflected in small-scale pilot projects,
while proactiveness is evident in resource pooling and the engagement of young graduates to
develop tailored digital solutions. These findings reinforce Dynamic Capabilities Theory (Teece,
2014), framing EO as a dynamic capability that allows firms to sense Al-driven opportunities,
seize them through flexible strategies, and reconfigure resources to mitigate uncertainty. In this
role, EO acts as a catalyst that enhances the appropriation of Al and amplifies its contribution to
both productivity and financial performance. Although operational and financial dimensions were
not tested separately, the evidence consistently suggests that EO strengthens AI’s impact across
both, underscoring the strategic importance of entrepreneurial mindsets in resource-constrained

environments.

5.2.Role of Control Variables and Contextual Specificities

Although structural constraints were introduced as control variables rather than formal hypotheses,
their effects provide meaningful insights. Financial and regulatory barriers showed no significant
influence on SME performance, suggesting that these obstacles, while present, are not decisive,
particularly for firms compensating through strong entrepreneurial orientation. In contrast,

technical constraints exhibited a positive and significant effect (3 =0.122;t=2.311; p=0.021), a
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counterintuitive result explained by the adaptive responses of Tunisian SMEs that, when
confronted with infrastructure limitations or skill shortages, accelerate learning, mobilize external
expertise, and develop internal digital capabilities. This finding resonates with prior studies
highlighting how firms in uncertain environments transform limitations into catalysts for
innovation and resilience (Ghobakhloo, 2020; Ransbotham et al., 2022). Consistent with Dynamic
Capabilities Theory, it suggests that technical barriers can act as triggers for sensing opportunities,
seizing adaptive solutions, and reconfiguring resources, ultimately reinforcing SME performance

in resource-constrained contexts.

6. Theoretical and Managerial Implications

This study makes four main theoretical contributions to the literature on digital transformation in
SMEs. First, it reinforces the dynamic capabilities theory (Teece, 2014) by showing that Al
adoption enhances performance not through mere technology ownership but through the capacity
to align, adapt, and deploy it under resource constraints. Second, it positions entrepreneurial
orientation (EO) as a dynamic capability that moderates rather than directly drives the Al-
performance link. Unlike prior studies that mainly examined EO’s direct effect on performance or
its mediating role (e.g., Abdulaziz Alhammadi, 2025; Park and Kim, 2025), this research explicitly
investigates EO as a moderator, thereby extending DCT to contexts marked by financial, technical,
and institutional limitations. Third, by illustrating how Tunisian SMEs rely on pragmatic and
frugal practices, such as open-source tools, flexible subscriptions, and informal peer learning, the
study shows that capability enactment varies with context, enriching theoretical understanding of
adaptive strategies in emerging markets. Finally, the unexpected positive effect of technical
constraints reveals that, when coupled with EO, limitations can stimulate learning and resilience,
reframing constraints as potential enablers of strategic renewal.

From a managerial perspective, the findings highlight that AI adoption must be approached as a
strategic process aligned with internal capabilities rather than as a simple technological upgrade.
Effective integration is gradual, tied to productivity and financial objectives, and supported by an
entrepreneurial culture that fosters innovation, proactiveness, and calculated risk-taking. Managers
should encourage collective learning, inter-firm collaborations, and partnerships adapted to local
contexts, while policymakers should facilitate Al diffusion through training, fiscal incentives, and
collaborative platforms. Targeting SMEs with strong EO is particularly promising, as they are
better positioned to extract value from Al despite external constraints. Moreover, the positive role

of technical barriers suggests that managers and policymakers should not only aim to reduce
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obstacles but also to reframe them as opportunities for experimentation, capability-building, and

innovation.

Conclusion

This research examined the impact of artificial intelligence (AI) adoption on the performance of
Tunisian small and medium-sized enterprises (SMEs), with particular attention to the moderating
role of entrepreneurial orientation (EO). Grounded in the dynamic capabilities theory, the results
confirm that Al operates as a strategic resource capable of improving both productivity and
financial outcomes. A key theoretical contribution lies in providing the first empirical evidence
that EO explicitly moderates the Al-performance relationship in resource-constrained contexts. By
fostering adaptation, experimentation, and proactive learning, EO enables SMEs to strategically
leverage Al despite financial, technical, and institutional obstacles. The analysis further revealed
an unexpected positive effect of technical constraints on performance. This counterintuitive result
suggests that SMEs aware of their limitations tend to adopt adaptive strategies, such as internal
upskilling, external partnerships, or collective learning, that transform barriers into sources of
innovation and growth. Such evidence invites a reconsideration of how constraints are
conceptualized in the literature on digital transformation.

From a managerial standpoint, the findings stress that Al adoption should not be viewed as a
simple technological investment but rather as a strategic process requiring alignment with
entrepreneurial posture and internal capabilities. They also emphasize the role of policymakers in
creating enabling conditions, through targeted training, incentives, and collaborative platforms,
that allow SMEs to exploit Al more effectively. Despite these contributions, the study has several
limitations. Its focus on Tunisia may restrict generalizability, and its cross-sectional design
prevents capturing the long-term dynamics of Al adoption. In addition, reliance on self-reported
survey data raises the possibility of common method bias, despite measures taken to reduce it.
Future research should therefore adopt longitudinal and multi-source designs, extend the analysis
to cross-country settings, and investigate complementary internal capabilities, such as digital
agility or organizational learning, to deepen understanding of Al-driven performance outcomes.
In sum, this study extends both the resource-based view and the dynamic capabilities theory to
constrained environments, demonstrating how EO transforms Al from a mere technological input

into a performance-enhancing strategic asset.
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