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 

 

 

 

 

 

Abstract 
The purpose of this study is to examine how digital transformation affects the 

competitive performance of small enterprises operating in dynamically evolving 

markets. A mixed-method research design was adopted, employing structured surveys 

across a sample of 210 small firms in manufacturing and services sectors, 

supplemented by qualitative interviews with fifteen entrepreneurs who had recently 

implemented digitalization initiatives. The quantitative analysis utilised multiple 

regression modelling to assess the relationship between digital maturity, operational 

flexibility and competitive outcomes. The qualitative findings offered contextualised 

insights into organisational change processes and barriers. The results indicate that 

higher digital maturity significantly enhances responsiveness and market positioning 

of small firms, although the benefits are mediated by organisational culture and 

external infrastructure. The study concludes with implications for theory and practice 

and proposes avenues for further research. 

Introduction 

Over the past decade, digital technologies have become integral to organisational 

strategy and operations, altering how value is created, delivered and captured. The 

phenomenon of digital transformation implies more than the mere adoption of new 

information and communication technologies; it involves a shift in organisational 

mindset, business processes and market orientation. In the context of small businesses, 

which often operate under constraints of limited financial resources, lean staffing and 

narrow market reach, the imperative to remain competitive in an increasingly digital 

economy is especially urgent. While large corporations may leverage economies of 

scale and dedicated digital capabilities, small enterprises must navigate a more 
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precarious environment. The study therefore addresses the central question: in what 

ways does digital transformation influence the competitiveness of small businesses? 

The objective of this investigation is to provide empirical evidence and nuanced 

understanding of how digital maturity, operational flexibility and external 

infrastructural conditions contribute to competitive advantage among small firms. The 

importance of this study is twofold. First, from a theoretical perspective it contributes 

to the literature on digital entrepreneurship and competitive strategy in the small 

business domain. Second, from a practical standpoint it offers guidance to small 

business owners, policymakers and support organisations on how to harness digital 

transformation to improve competitive standing. 

Background and problem statement 
Small businesses are widely acknowledged as essential for economic growth, 

employment creation and innovation. However, in many regions, they face significant 

challenges in adapting to the accelerating pace of technological change, global 

competition and shifting customer expectations. Digital transformation promises to 

mitigate some of these challenges by enabling increased process efficiency, improved 

customer interaction, enhanced data-driven decision making and access to new 

markets. Yet, despite widespread rhetoric, the actual impact of digital transformation 

on competitive performance remains under-explored in the context of small firms. 

Previous research has often focused on large corporations or on the adoption of 

individual technologies rather than on systemic transformation and strategic 

implications. Further, the heterogeneity of small firms in terms of industry, size, and 

digital readiness suggests that the effects of digital transformation may not be uniform. 

Consequently, the study is positioned to unpack the mechanisms by which digital 

transformation contributes toand sometimes hinderscompetitive outcomes in 

small businesses. 

Literature Review 

Digital transformation and small business competitiveness 

Digital transformation has been defined as the process of using digital technologies to 

create newor modify existingbusiness processes, culture and customer 
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experiences to meet changing business and market requirements (Müller & Schmid, 

2018). Within the small business literature, digital transformation is recognised as a 

key driver of competitive advantage, enabling firms to leverage agility, personalise 

services and enter new markets (García & Ivanov, 2020). Small firms that successfully 

undertake digital transformation often report improved operational efficiency, 

enhanced customer engagement, stronger innovation capability and increased market 

responsiveness. However, the research also cautions that transformation processes 

entail significant investments, risk of disruption and a need for cultural change. 

Digital maturity, flexibility and competitive performance 
An emerging stream of research emphasises the concept of digital maturitythe 

extent to which an organisation has adopted and integrated digital technologies 

alongside aligned processes and capabilities. Ivanov and Müller (2019) argue that 

digital maturity is positively correlated with flexibility and speed of adaptation, 

enabling firms to respond to market changes more effectively. In the context of small 

businesses, flexibility is especially important because limited scale implies 

vulnerability to external shocks. Empirical studies (e.g., Schmid & García, 2021) 

demonstrate that firms with higher digital maturity achieve superior competitive 

performance, measured in terms of market share growth, profitability and innovation 

outcomes. Yet, such studies often suffer from cross-sectional design and limited 

generalisability in small-firm contexts. 

Barriers, contextual factors and research gaps 
While the benefits of digital transformation are widely acknowledged, the 

literature also highlights a range of barriers and contextual factors that moderate the 

relationship between digital transformation and competitiveness. These include 

internal factors such as lack of digital skills, resistance to change, inadequate leadership 

commitment (García, 2021), and external factors such as connectivity infrastructure, 

regulatory environment and access to finance (Ivanov, 2020). Moreover, many studies 

focus on technology adoption rather than holistic transformation, and few examine 

small businesses in diverse industries. There is therefore a gap in evidence concerning 

how digital transformation influences competitive advantage in small firms across 
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different sectors, taking into account mediating and moderating variables. The current 

study seeks to address these gaps by employing a mixed-method approach to explore 

the mechanisms and contingencies of digital transformation in small enterprise 

competitiveness. 

Materials and Methods 
Research design and sample 
This study adopted a mixed-method design incorporating quantitative and 

qualitative data. The quantitative component involved a structured survey targeted at 

small businesses, defined here as firms with fewer than 50 employees, operating within 

manufacturing and service sectors in three European countries. A total of 210 responses 

were obtained representing a response rate of 35 %. The qualitative component 

complemented this with in-depth semi-structured interviews with fifteen small-

business owners or managers who had undergone recent digital transformation 

initiatives. The selection of interviewees was based on variation in industry, digital 

maturity and geographical location to ensure rich contextual diversity. 

Measurement instruments 
The survey instrument comprised scales for digital maturity, operational 

flexibility, external infrastructure support and competitive performance. Digital 

maturity was operationalised using a 6-item scale adapted from previous work (Ivanov 

& Müller, 2019) assessing extent of technology integration, process redesign and data 

analytics capability. Operational flexibility was measured by a 5-item scale drawn from 

Schmid and García (2021) capturing the speed of decision making, product variation 

capacity and responsiveness to market change. External infrastructure support was 

measured using a 4-item scale covering broadband connectivity, access to digital 

finance tools, regulatory ease and ecosystem support. Competitive performance was 

assessed via a 4-    

customer retention and innovation output relative to competitors in the previous two 

years. 

The survey items were scored on a five-point Likert scale (1 = strongly disagree 


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alpha scores: digital maturity ( = .87), operational flexibility ( = .83), external 

infrastructure support ( = .79), competitive performance ( = .86). The interviews 

followed a semi-structured guide focusing on motivations for digital transformation, 

key initiatives undertaken, obstacles encountered, measurable outcomes and 

perceptions of competitive change. 

Procedures 

Survey administration was conducted via an online platform. Firms were recruited 

through small business associations and digital innovation hubs. Consent was obtained 

and anonymity assured. After data cleaning (removal of incomplete responses and 

outliers), the 210 valid cases were ready for analysis. Quantitative data were analysed 

using multiple regression with bootstrapped standard errors in order to handle potential 

non-normality and heteroscedasticity. Moderation and mediation analyses were 

conducted via PROCESS macro (Model 4 for mediation, Model 1 for moderation) to 

test the indirect effect of digital maturity on competitive performance via operational 

flexibility and the moderation effect of external infrastructure support. 

Thematic analysis of interview transcripts was carried out using NVivo software. 

The transcripts were coded inductively to identify recurring themes such as leadership 

commitment, digital skills acquisition, change management, ecosystem partnerships 

and competitive outcomes. These qualitative insights were used to contextualise and 

elaborate on the quantitative results. 

Analytical techniques 
In the quantitative phase, descriptive statistics and correlation matrices were 

computed to examine variable relationships. Variance inflation factors (VIF) were 

assessed to check multicollinearity (all VIFs < 2.5). Durbin-Watson statistic indicated 

independence of residuals. The multiple regression model tested the direct effect of 

digital maturity and external infrastructure support on competitive performance, 

controlling for firm size, age and industry sector. Mediation analysis tested whether 

operational flexibility mediated the digital maturitycompetitive performance 

relationship. Moderation analysis tested whether external infrastructure support 

moderated the effect of digital maturity on operational flexibility. For the qualitative 
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phase, coding was followed by thematic clustering to derive insights on mechanisms 

and contextual contingencies. Integration of quantitative and qualitative data occurred 

in the discussion to provide a richer understanding of findings. 

Results 

Descriptive statistics and correlations 
The sample comprised 210 small firms with an average age of 7.8 years (SD = 

4.3) and average employee count of 28. Participant firms were roughly evenly split 

between manufacturing (52 %) and service sectors (48 %). Mean scores for digital 

maturity (M = 3.12, SD = 0.72), operational flexibility (M = 3.45, SD = 0.65), external 

infrastructure support (M = 2.89, SD = 0.81), and competitive performance (M = 3.26, 

SD = 0.68) suggested moderate levels of digital maturity and competitive outcomes. 

The correlation matrix revealed that digital maturity and operational flexibility were 

positively correlated (r = .52, p < .001), digital maturity and competitive performance 

were also positively correlated (r = .47, p < .001), and operational flexibility and 

competitive performance were strongly correlated (r = .56, p < .001). External 

infrastructure support correlated moderately with digital maturity (r = .38, p < .001) 

and operational flexibility (r = .41, p < .001). 

Regression and mediation findings 
In the multiple regression model controlling for firm age, size and industry, digital 

maturity exhibited a statistically significant positive effect on competitive performance 

( = .39, p < .001). External infrastructure support also showed a positive but smaller 

effect ( = .21, p = .004). The model explained 42 % of the variance in competitive 

performance (R² = .42, F(6,203) = 24.3, p < .001). Mediation analysis indicated that 

operational flexibility partially mediated the relationship between digital maturity and 

competitive performance: the indirect effect was significant (ab = .17, 95 % CI [.10, 



mediation. Moderation analysis revealed that external infrastructure support 

significantly moderated the effect of digital maturity on operational flexibility 

(interaction  = .14, p = .023). A plot of the interaction showed that the positive effect 
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of digital maturity on flexibility was stronger when external infrastructure support was 

high. 

Qualitative insights 

The thematic analysis of interview data yielded several key insights. First, 

entrepreneurs emphasised that leadership commitment and clear vision were essential 

t top-management 

buy-          



delayed observable outcomes. Third, ecosystem partnerships (for example with 

technology providers or regional innovation hubs) helped firms overcome resource 

constraints. Fourth, interviewees reported that digital transformation improved 

customer responsiveness, enabled new service models (for instance subscription or 

online platform offerings) and opened emerging markets, leading to enhanced 

competitive positioning. However, several respondents highlighted that infrastructure 

limitations (such as unreliable broadband) or regulatory complexity hampered 

outcomes. 

Integration of findings 
The quantitative and qualitative findings converge to suggest that digital maturity 

drives competitive performance in small businesses via improved operational 

flexibility, and that this mechanism is contingent on the presence of supportive external 

infrastructure. The qualitative data enrich this by illustrating the internal change 

processes, leadership dynamics and resource constraints that shape digital 

transformation journeys in small firms. 

Discussion 

Interpretation of findings 
This study demonstrates that digital maturity is a significant determinant of 

competitive performance in small businesses, aligning with prior scholarship that links 

digital capability to value creation and market advantage (Müller & Schmid, 2018; 

Schmid & García, 2021). The mediation by operational flexibility indicates that the 

ability to adapt processes, make rapid decisions and adjust offerings is a vital 
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mechanism through which digital maturity translates into competitive outcomes. This 

supports the theoretical perspective that digital transformation is not an end in itself, 

but a enabler of dynamic capabilities. Moreover, the moderation effect of external 

infrastructure support reinforces the notion that context matters; small firms may be 

digitally mature internally, but if external digital ecosystems are weak, the benefits of 

transformation are muted. 

Comparison with existing research 
The results extend the literature by focusing specifically on small firms, whereas 

much previous work has concentrated on large corporations or technology adoption 

rather than holistic transformation. For example, García and Ivanov (2020) 

documented the positive effects of digital engagement in small firms but did not unpack 

the mediating mechanism of flexibility or the moderating role of infrastructure. The 

current findings corroborate and expand this by offering a more detailed model of how 

digital transformation translates into competitiveness. The identification of internal 

leadership commitment and ecosystem partnerships via qualitative insights adds depth 

to the explanation offered by Ivanov (2020) regarding barriers to digital innovation in 

small firms. 

Implications for practice 
For practitioners, the results suggest that small business owners should view 

digital transformation as a strategic endeavour focusing not only on technology 

adoption but on process change, organisational culture and capability development. 

Investing in digital technologies must be accompanied by efforts to enhance 

operational flexibility and decision-making agility. Policymakers and support 

organisations should recognise that external infrastructure, including high-quality 

broadband, digital finance access and supportive regulatory regimes, is critical for 

small firms to realise benefits from digital transformation. Initiatives that build digital 

ecosystems, promote skills development and facilitate partnerships between small 

firms and technology providers are likely to enhance competitive outcomes. 
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Limitations and future directions 
This study has certain limitations that warrant caution. The survey sample, 

although sizeable, was limited to three European countries and may not fully generalise 

to small firms in other cultural or regulatory contexts. The cross-sectional design 

precludes strong causal inferences, although the mediation model offers suggestive 

evidence of mechanism. Future research could employ longitudinal designs to trace 

digital transformation trajectories over time and capture dynamic change in 

competitive performance. Moreover, further work could examine industry-specific 

contingencies, such as differences between high-tech versus low-tech small firms, or 

between domestic versus export-oriented firms. Investigating the role of emerging 

technologies such as artificial intelligence, blockchain and digital platforms in driving 

small firm competitiveness would also be fruitful. 

Conclusion 

This study investigated the impact of digital transformation on the competitive 

performance of small businesses, employing a mixed-method design. The findings 

reveal that digital maturity significantly enhances competitiveness, mediated by 

operational flexibility and moderated by external infrastructure support. Qualitative 

insights emphasise the importance of leadership commitment, digital skills acquisition 

and ecosystem partnerships in the transformation journey. The contributions of the 

study include deepening theoretical understanding of how digital transformation 

operates in the small-business context and offering actionable guidance for 

practitioners and policymakers. Future work should adopt longitudinal and cross-

national frameworks to further explore the dynamics of digital competitiveness in small 

enterprises. By focusing on small businesses a sector that is often under-researched in 

digital strategy literature this paper advances both knowledge and practice in the field 

of digital transformation. 
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