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ABSTRACT 

Small and medium-sized enterprises (SMEs) are increasingly adopting artificial intelligence (AI) to improve operational 
efficiency, strengthen innovation capabilities, and sustain long-term competitiveness. Within the Spanish business 
ecosystem, digital transformation has accelerated over the past decade due to technological progress, evolving customer 
expectations, and supportive national and European digitalization policies. Nevertheless, the adoption of AI among Spanish 
SMEs remains uneven, with significant differences across sectors, organizational capabilities, and regional innovation 
environments. This study examines how AI-driven digital transformation contributes to competitive advantage in Spanish 
SMEs from a strategic management perspective. Rather than treating AI as a standalone technological solution, the paper 
considers it an organizational capability that reshapes decision-making, resource allocation, customer engagement, and 
business model innovation. The discussion integrates perspectives from the resource-based view, dynamic capability theory, 
digital transformation research, and innovation management to explain the strategic mechanisms through which AI creates 
sustainable value. Particular attention is given to organizational readiness, leadership, digital culture, workforce skills, data 
governance, and ecosystem collaboration. The study also evaluates the challenges that continue to limit AI implementation, 
including financial constraints, technological complexity, cybersecurity concerns, regulatory compliance, and shortages of 
digital talent. The findings suggest that sustainable competitive advantage depends not solely on technological investment 
but on the ability of SMEs to integrate AI into strategic planning, organizational learning, and continuous innovation 
processes. The Spanish experience demonstrates that successful AI adoption emerges from the interaction between internal 
capabilities and external institutional support, providing valuable insights for SMEs operating in similar economic 
environments. 
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Introduction 

Artificial intelligence has become one of the defining technological developments influencing modern 

business environments. Organizations of every size increasingly rely on intelligent systems to improve 

operational efficiency, automate repetitive tasks, generate business insights from large volumes of data, and 

support strategic decision-making. Although multinational corporations often possess greater financial and 

technological resources for implementing advanced digital solutions, small and medium-sized enterprises have 

also recognized that artificial intelligence can become an important source of growth, innovation, and long-

term competitiveness. As markets become increasingly digitalized, the ability to transform traditional business 

processes into intelligent, data-driven operations is no longer viewed as a future ambition but as an immediate 

strategic necessity. 

Spain represents an especially interesting context for examining this transformation. The country has 

experienced rapid digital development supported by national modernization initiatives, European Union digital 

policies, expanding entrepreneurial ecosystems, and increasing investment in technological innovation. 

Spanish SMEs account for the overwhelming majority of businesses and generate a substantial share of 

national employment and economic activity. Their capacity to adapt to technological change therefore has 

significant implications not only for individual firms but also for regional development, productivity, and 

economic resilience. Despite growing awareness of artificial intelligence, however, the pace and effectiveness 
of adoption remain highly diverse across industries, geographical regions, and organizational structures. 

Digital transformation should not be understood simply as the acquisition of new technologies. Instead, it 

represents a comprehensive organizational change that affects strategy, leadership, organizational culture, 

customer relationships, operational processes, and value creation. Artificial intelligence acts as a catalyst 

within this broader transformation by enabling organizations to make faster decisions, personalize customer 

experiences, optimize resource utilization, predict market trends, and improve innovation performance. 

Nevertheless, technological implementation alone cannot guarantee competitive success. Organizations must 

simultaneously develop digital competencies, managerial capabilities, employee skills, and adaptive 

organizational cultures capable of supporting continuous learning and innovation. 

For Spanish SMEs, the strategic importance of AI extends beyond productivity improvements. 

Intelligent technologies create opportunities to compete more effectively in domestic and international markets, 

strengthen resilience during periods of economic uncertainty, and develop flexible business models capable of 

responding to rapidly changing customer expectations. However, these opportunities are accompanied by 

important challenges, including limited financial resources, shortages of specialized digital talent, data 

management difficulties, cybersecurity risks, ethical concerns, and uncertainty regarding regulatory 

compliance. The interaction between these enabling and constraining factors shapes the overall effectiveness 

of AI-driven digital transformation. This study explores how artificial intelligence contributes to sustainable 

competitive advantage within Spanish SMEs by examining digital transformation as a strategic rather than 

purely technological process. It argues that competitive advantage emerges through the alignment of intelligent 

technologies with organizational capabilities, strategic leadership, continuous innovation, and ecosystem 

collaboration. By focusing on the Spanish business ecosystem, the paper provides a comprehensive perspective 

on the opportunities and limitations associated with AI adoption while highlighting broader lessons that may 

inform digital transformation strategies among SMEs operating in other knowledge-based economies. 

 

Methodology 

This study adopted a qualitative, descriptive, and analytical research design to examine how artificial 

intelligence (AI)-enabled digital transformation contributes to competitive advantage among small and 

medium-sized enterprises (SMEs) in Spain. A qualitative approach was selected because the study focuses on 

the strategic and organizational mechanisms through which AI adoption may influence competitiveness rather 

than on testing a statistical relationship between predetermined variables. The research therefore considers AI 

not simply as a technological investment but as a capability whose value depends on its integration with 

leadership, organizational learning, employee skills, data governance, innovation processes, and external 

business networks. The study was based exclusively on secondary data. The materials reviewed included peer-

reviewed journal articles, academic books, European Union regulations and policy documents, OECD reports, 

Spanish and European digitalization reports, and publications issued by internationally recognized 

organizations. Sources addressing AI adoption, digital transformation, SME competitiveness, innovation 

management, dynamic capabilities, data governance, cybersecurity, and the Spanish business environment 

were given priority. Recent publications, primarily from 2019 to 2024, were used to capture current 
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technological and regulatory developments. Earlier foundational studies were retained where they provided 

the theoretical basis for the analysis, particularly the Resource-Based View, Dynamic Capability Theory, 

competitive advantage, and diffusion of innovation. 

The literature was selected purposively according to its relevance, credibility, and direct connection with 

the objectives of the study. To be included, a source had to address at least one of the following areas: the 

adoption of AI or advanced digital technologies by SMEs; the organizational requirements of digital 

transformation; the relationship between digital capabilities, innovation, and firm competitiveness; or the 

institutional and regulatory conditions affecting Spanish or European enterprises. Studies dealing exclusively 

with large multinational companies, without implications for smaller firms, were not central to the analysis. 

Non-academic publications were used selectively, mainly when they supplied current policy, regulatory, or 

institutional information that was not yet fully covered in scholarly research. The collected material was 

examined through thematic content analysis. First, each source was reviewed to identify its principal arguments, 

findings, theoretical contribution, geographical coverage, and relevance to SMEs. The evidence was then 

organized into recurring themes: AI as a strategic resource, organizational readiness, leadership and digital 

culture, workforce competencies, innovation capability, business-model transformation, data governance, 

cybersecurity, financial constraints, regulatory compliance, and ecosystem collaboration. Similar findings 

from different sources were compared, while contradictory observations and variations between sectors or firm 
sizes were also considered. This process made it possible to distinguish the factors that enable AI-supported 

value creation from those that constrain its implementation. 

The interpretation of the findings was guided mainly by the Resource-Based View and Dynamic 

Capability Theory. The Resource-Based View was used to assess whether data, digital knowledge, employee 

competencies, organizational routines, and AI-related capabilities could serve as valuable and difficult-to-

replicate resources. Dynamic Capability Theory supported the analysis of how SMEs identify technological 

opportunities, integrate AI into their operations, and reconfigure resources in response to changes in markets 

and customer expectations. These perspectives were complemented by insights from digital transformation 

and innovation-management research. Using several theoretical perspectives reduced the risk of explaining 

competitive advantage through technology alone. Spain was treated as a contextual case rather than as the 

setting for a primary empirical survey. Evidence relating specifically to Spanish SMEs was interpreted 

alongside wider European research because Spanish firms operate within the EU’s common digital, funding, 

data-protection, and AI regulatory environment. Particular attention was paid to how national and European 

support initiatives interact with internal firm capabilities. No questionnaires, interviews, experiments, or firm-

level statistical models were used. Accordingly, the study does not claim to establish a causal relationship 

between AI adoption and business performance. Instead, it provides a theory-informed synthesis of the 

strategic mechanisms, organizational conditions, and institutional factors through which AI-enabled digital 

transformation may strengthen the competitiveness of Spanish SMEs. 

 

Discussion 

Artificial Intelligence as a Strategic Resource for Digital Transformation 

The growing diffusion of artificial intelligence has fundamentally changed how organizations perceive 

digital transformation. Earlier approaches primarily associated digitalization with the adoption of information 

technologies that automated administrative tasks or improved communication processes. Contemporary 

business environments, however, require organizations to move beyond simple digitalization and develop 

intelligent organizational systems capable of learning from data, predicting future trends, and supporting 

strategic decision-making. For small and medium-sized enterprises (SMEs), artificial intelligence has therefore 

evolved from an operational technology into a strategic organizational resource that influences long-term 

competitiveness (Barney, 1991; Teece et al., 1997). 

From the perspective of the Resource-Based View (RBV), sustainable competitive advantage emerges 

when firms possess valuable, rare, inimitable, and organizationally embedded resources (Barney, 1991). 

Traditionally, these resources included financial capital, proprietary technologies, patents, skilled employees, 

or organizational knowledge. In the era of artificial intelligence, however, organizational data, digital 

capabilities, algorithmic expertise, and analytical competencies have become equally important strategic assets. 

AI technologies themselves rarely constitute a unique source of competitive advantage because they are 

increasingly accessible through cloud computing platforms and commercial software providers. Instead, 

competitive advantage arises from the organization's ability to combine AI technologies with internal 

knowledge, managerial capabilities, organizational routines, and strategic vision. 
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This perspective is particularly relevant for Spanish SMEs. Unlike multinational corporations, most 

SMEs operate with limited financial resources, smaller workforces, and restricted technological infrastructures. 

Consequently, their competitive success depends less on acquiring sophisticated AI systems than on integrating 

available technologies into existing organizational capabilities. Firms that successfully combine digital tools 

with accumulated market knowledge often achieve higher productivity gains than competitors investing 

heavily in technology without corresponding organizational adaptation (Verhoef et al., 2021). 

Digital transformation should therefore be interpreted as an organizational capability rather than a purely 

technological investment. AI contributes to this capability by improving the speed, quality, and consistency of 

managerial decision-making. Machine learning algorithms can analyze customer behavior, identify market 

opportunities, forecast demand, optimize inventory management, and support financial planning. These 

capabilities enable SMEs to respond more rapidly to market uncertainty while reducing operational 

inefficiencies (Bresciani et al., 2021). 

Within Spain, government-supported digitalization initiatives have accelerated AI adoption among 

SMEs by expanding access to technological infrastructure, digital training, and innovation funding. National 

programs aligned with the European Digital Strategy encourage firms to invest in digital modernization while 

strengthening collaboration between universities, research institutions, technology providers, and private 

enterprises. Such institutional support reduces some of the barriers traditionally associated with technological 
innovation in smaller firms (European Commission, 2024). 

Nevertheless, technology adoption alone rarely produces sustainable competitive advantage. 

Organizational leadership remains one of the most influential determinants of successful AI implementation. 

Managers who understand digital transformation as a strategic process rather than an isolated IT project are 

more likely to allocate resources effectively, encourage organizational learning, and establish long-term 

innovation objectives. Leadership also influences employee acceptance of AI systems, reducing resistance to 

organizational change and encouraging continuous capability development (Vial, 2019). 

Organizational culture further shapes the effectiveness of AI-enabled transformation. Firms 

characterized by openness, experimentation, knowledge sharing, and collaborative learning typically adapt 

more successfully to technological change than organizations maintaining rigid hierarchical structures. In 

SMEs, where communication channels are often shorter and decision-making processes more flexible, cultural 

adaptability may compensate for limited financial resources. Employees who actively participate in innovation 

processes contribute valuable practical knowledge that improves the implementation of intelligent 

technologies across operational activities (Warner & Wäger, 2019). 

An important feature distinguishing AI from previous generations of digital technologies is its capacity 

for continuous learning. Traditional information systems generally execute predefined instructions, whereas 

AI algorithms improve their performance through repeated interaction with organizational data. Consequently, 

firms adopting AI are not merely purchasing software but establishing learning systems that evolve alongside 

organizational experience. This dynamic characteristic strengthens organizational adaptability and supports 

continuous innovation. 

Dynamic Capability Theory provides an additional explanation for this process. According to Teece et 

al. (1997), competitive advantage depends on an organization's ability to sense opportunities, seize emerging 

possibilities, and continuously transform internal resources in response to environmental change. Artificial 

intelligence enhances each of these capabilities. Predictive analytics improve environmental sensing by 

identifying changing customer preferences and market trends. Intelligent decision-support systems facilitate 

opportunity exploitation through more informed strategic choices. Automation and machine learning also 

strengthen organizational transformation by continuously optimizing operational processes. 

The Spanish business ecosystem illustrates how dynamic capabilities interact with technological 

innovation. SMEs operating in sectors such as tourism, retail, logistics, healthcare, manufacturing, and 

financial services increasingly employ AI to personalize customer experiences, improve supply chain 

resilience, automate administrative functions, and develop new digital services. Rather than replacing human 

expertise, successful firms combine managerial judgment with AI-generated insights, producing 

complementary decision-making processes that enhance organizational performance. 

Data management has simultaneously become one of the most valuable organizational capabilities 

supporting AI implementation. Organizations capable of collecting accurate, reliable, and ethically governed 

data possess stronger foundations for developing intelligent business applications. Poor data quality, 

fragmented information systems, or inconsistent governance practices significantly reduce the effectiveness of 

AI algorithms regardless of technological sophistication. Consequently, many Spanish SMEs have recognized 
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that investment in data governance is equally important as investment in artificial intelligence software itself 

(OECD, 2024). 

Cybersecurity considerations have also gained strategic significance. As organizations become 

increasingly dependent on digital platforms, cloud computing, and interconnected business ecosystems, 

protecting organizational information becomes essential for maintaining customer trust and regulatory 

compliance. AI systems process substantial volumes of sensitive information, making robust cybersecurity 

practices an indispensable component of digital transformation strategies. Organizations unable to ensure data 

security may experience reputational damage, legal penalties, and declining stakeholder confidence despite 

technological advancement. 

Finally, AI-enabled digital transformation influences innovation beyond internal operational 

improvements. Intelligent technologies facilitate collaboration across organizational boundaries by connecting 

SMEs with suppliers, research institutions, universities, technology providers, and public innovation agencies. 

These collaborative ecosystems accelerate knowledge exchange, reduce innovation costs, and improve access 

to specialized expertise. For Spanish SMEs, participation in regional innovation networks increasingly 

determines the speed and effectiveness of AI adoption, demonstrating that competitive advantage emerges not 

only from internal organizational capabilities but also from broader ecosystem relationships. 

 

AI Adoption, Innovation Capability, and Business Model Transformation in Spanish SMEs 

The strategic adoption of artificial intelligence among Spanish SMEs extends far beyond technological 

modernization. AI increasingly functions as an innovation enabler that reshapes organizational capabilities, 

business processes, customer engagement, and value creation. Rather than serving merely as a digital tool, AI 

facilitates the transition from traditional management practices toward data-driven strategic decision-making. 

This transformation reflects a broader shift in which firms integrate intelligent technologies into their core 

business models to achieve sustainable competitive advantage. 

The literature consistently demonstrates that digital capability is one of the strongest predictors of 

successful AI adoption. Digital capability encompasses technological infrastructure, employee competencies, 

leadership commitment, organizational learning, and the firm's ability to integrate digital resources into 

everyday operations. SMEs possessing stronger digital capabilities exhibit significantly higher levels of AI 

implementation because they can absorb new technologies more effectively while reducing organizational 

resistance to change (Arroyabe et al., 2024). Recent empirical research involving more than 12,000 European 

SMEs indicates that digital capabilities exert a greater influence on AI adoption than external institutional 

support alone, highlighting the strategic importance of internal organizational readiness. 

Innovation capability represents another critical determinant of AI-driven competitiveness. Unlike large 

multinational corporations, SMEs often compete through flexibility, speed of adaptation, and niche 

specialization rather than economies of scale. Artificial intelligence strengthens these characteristics by 

enabling firms to analyze market signals more rapidly, identify emerging customer needs, and accelerate 

product or service development cycles. Consequently, innovation increasingly becomes a continuous 

organizational process supported by predictive analytics, intelligent automation, and real-time data 

interpretation. 

Within the Spanish business ecosystem, innovation policies have created a favorable environment for 

digital entrepreneurship. Public investment through European recovery funds, together with national digital 

transformation strategies, has encouraged SMEs to modernize production systems, adopt cloud computing, 

and experiment with AI applications. Nevertheless, evidence suggests that the diffusion of advanced 

technologies remains uneven. Although Spain performs above the European average in enterprise AI adoption 

overall, many micro and small enterprises still lack the financial resources, specialized expertise, and 

organizational capabilities required for large-scale implementation. 

Business model transformation constitutes one of the most significant outcomes of AI implementation. 

Digital transformation requires firms to reconsider how value is created, delivered, and captured. AI enables 

organizations to redesign customer interactions, optimize operational workflows, introduce digital services, 

and establish new revenue models based on data-driven insights. Rather than improving isolated business 

functions, successful SMEs redesign entire organizational systems in which AI becomes integrated across 

production, logistics, marketing, customer service, and strategic planning. 

Customer experience illustrates one of the clearest examples of AI-generated value creation. Consumers 

increasingly expect personalized products, rapid service delivery, and continuous digital interaction across 

multiple communication channels. AI-powered recommendation systems, intelligent chatbots, predictive 
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customer analytics, and automated support platforms allow SMEs to provide services previously associated 

primarily with larger corporations. This technological democratization reduces competitive disadvantages 

traditionally experienced by smaller firms while strengthening customer loyalty and long-term relationship 

management. 

Spanish SMEs operating in tourism provide particularly relevant examples of this transformation. 

Tourism represents one of Spain's largest economic sectors and has become increasingly dependent upon 

digital technologies. Hotels, travel agencies, restaurants, and destination management organizations employ 

AI to forecast tourist demand, optimize pricing strategies, personalize travel recommendations, and automate 

reservation systems. Predictive analytics further enable businesses to anticipate seasonal fluctuations, allocate 

resources more efficiently, and improve customer satisfaction. These improvements contribute not only to 

operational efficiency but also to stronger competitive positioning within highly dynamic international tourism 

markets. 

Manufacturing SMEs similarly benefit from intelligent automation. Machine learning algorithms 

support predictive maintenance, production scheduling, quality control, and supply chain optimization. Instead 

of reacting to equipment failures after they occur, firms increasingly use predictive systems capable of 

identifying maintenance requirements before operational disruptions emerge. This proactive approach reduces 

production costs, minimizes downtime, and improves overall productivity while strengthening organizational 
resilience against supply chain uncertainty. 

Retail businesses have also experienced substantial transformation through AI-enabled customer 

analytics. Consumer purchasing behavior generates extensive digital information that can be analyzed to 

identify demand patterns, optimize inventory management, and improve marketing effectiveness. Personalized 

advertising campaigns supported by artificial intelligence increase conversion rates while reducing 

unnecessary marketing expenditures. SMEs, which traditionally operated with limited marketing budgets, 

therefore obtain significant efficiency gains by allocating promotional resources according to predictive 

consumer insights rather than generalized assumptions. 

Financial management constitutes another area where AI generates measurable strategic value. 

Intelligent financial systems assist SMEs in forecasting cash flow, assessing investment risks, detecting 

fraudulent transactions, and improving credit management. Since financial constraints remain one of the 

principal barriers affecting SME growth, enhanced financial forecasting contributes directly to organizational 

sustainability. AI-driven decision-support systems also improve managerial confidence when evaluating 

expansion opportunities or responding to periods of economic uncertainty. 

Despite these benefits, organizational transformation requires complementary investments beyond 

technological acquisition. Human capital remains central to successful AI implementation. Employees must 

develop analytical thinking, digital literacy, and interdisciplinary competencies enabling effective 

collaboration with intelligent technologies. Rather than replacing human expertise, AI increasingly augments 

managerial judgment by providing evidence-based insights that support strategic decision-making. 

Consequently, workforce development should be viewed as an integral component of digital transformation 

rather than a separate human resource function. 

Leadership commitment continues to influence implementation outcomes significantly. Owner-

managers within SMEs frequently determine both the pace and scope of technological adoption because 

strategic authority is concentrated among relatively few decision-makers. Leaders demonstrating openness 

toward experimentation, continuous learning, and innovation create organizational environments more 

receptive to digital transformation. Conversely, managerial skepticism, insufficient technological 

understanding, or short-term financial priorities frequently delay AI adoption despite its demonstrated long-

term strategic benefits. 

Knowledge sharing further strengthens organizational learning throughout digital transformation 

processes. SMEs often possess relatively informal communication structures, facilitating rapid dissemination 

of new knowledge across departments. Cross-functional collaboration enables employees from marketing, 

production, finance, logistics, and customer service to collectively interpret AI-generated insights and integrate 

them into organizational decision-making. Such collaborative learning enhances organizational adaptability 

while strengthening innovation capability. 

Data governance has emerged as another strategic priority. Artificial intelligence depends fundamentally 

upon reliable, high-quality, and ethically managed organizational data. Firms maintaining fragmented 

databases, inconsistent information standards, or inadequate cybersecurity practices frequently experience 

disappointing AI implementation outcomes. Consequently, data governance should be understood as a 
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strategic organizational capability rather than merely a technical responsibility of information technology 

departments. OECD analyses emphasize that many SMEs continue to face barriers related to data quality, 

digital security, and organizational awareness, limiting the potential benefits of AI despite growing 

technological accessibility. 

Cybersecurity concerns simultaneously influence organizational willingness to expand AI 

implementation. Increasing digital connectivity exposes SMEs to cyber threats capable of disrupting 

operations, compromising customer trust, and generating regulatory liabilities. Spanish public initiatives such 

as Digital Kit, Kit Consulting, and AI regulatory support mechanisms have sought to reduce these risks by 

assisting SMEs in adopting secure and compliant digital technologies while preparing businesses for 

implementation of the European Union AI regulatory framework. 

Overall, evidence suggests that AI-enabled competitive advantage emerges through the interaction of 

technology, organizational capability, innovation culture, leadership commitment, workforce development, 

and institutional support. Technology itself rarely produces superior performance independently. Instead, 

sustainable competitiveness results from the organization's capacity to continuously integrate artificial 

intelligence into evolving business strategies, organizational routines, and collaborative innovation ecosystems. 

Spanish SMEs increasingly demonstrate that firms capable of combining technological adoption with 

organizational transformation are substantially better positioned to compete within rapidly changing digital 
markets while contributing to broader national productivity and innovation objectives. 

 

Organizational Challenges, Strategic Capabilities, and Future Competitiveness of Spanish SMEs 

Although artificial intelligence presents substantial opportunities for improving competitiveness, its 

implementation within SMEs remains a complex organizational process rather than a straightforward 

technological upgrade. Numerous studies demonstrate that the success of AI initiatives depends less on the 

sophistication of algorithms than on the firm's ability to redesign organizational structures, develop digital 

capabilities, and cultivate a culture of continuous learning (Vial, 2019; Verhoef et al., 2021). Consequently, 

AI-enabled digital transformation should be understood as a strategic change initiative involving technology, 

people, organizational processes, and external stakeholder relationships simultaneously. 

One of the principal challenges facing Spanish SMEs concerns organizational readiness. Many firms 

have invested in digital tools without adequately preparing their workforce or restructuring business processes 

to exploit these technologies effectively. Artificial intelligence often requires organizations to redesign 

workflows, establish new data governance mechanisms, and redefine managerial responsibilities. Without 

these complementary organizational changes, technological investments frequently generate limited business 

value despite considerable financial expenditure (OECD, 2021). 

Digital skills represent another decisive factor influencing successful AI adoption. While Spain has 

made significant progress in improving digital literacy among the general population, shortages of advanced 

ICT specialists remain a major constraint, particularly among SMEs operating outside major metropolitan 

innovation hubs. AI implementation requires employees capable of interpreting analytical outputs, managing 

digital platforms, understanding algorithmic limitations, and integrating technological insights into business 

decision-making. Consequently, continuous professional development has become an essential component of 

organizational competitiveness rather than merely a human resource function (European Commission, 2024). 

Leadership plays an equally significant role throughout digital transformation. SMEs generally possess 

relatively centralized governance structures in which owner-managers directly influence strategic priorities, 

investment decisions, and organizational culture. Leaders who recognize artificial intelligence as a strategic 

capability rather than a short-term technological expense tend to pursue more systematic digital transformation 

strategies. They allocate resources to employee training, encourage experimentation, establish partnerships 

with technology providers, and integrate AI into long-term organizational planning. Conversely, firms 

characterized by risk-averse leadership often limit AI implementation to isolated administrative functions, 

thereby failing to realize broader strategic benefits (Warner & Wäger, 2019). 

Organizational learning further determines whether AI generates sustainable competitive advantage. 

Artificial intelligence continuously produces new information regarding customer behavior, operational 

performance, market trends, and organizational efficiency. However, competitive advantage emerges only 

when firms successfully transform this information into actionable organizational knowledge. Learning 

organizations establish mechanisms through which AI-generated insights are evaluated, shared, and 

incorporated into strategic planning. Such knowledge integration enables firms to respond more effectively to 

environmental uncertainty while strengthening long-term adaptive capabilities. 
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Data governance has become another strategic priority for SMEs implementing AI. Machine learning 

algorithms depend fundamentally upon accurate, complete, and ethically managed datasets. Poor data quality 

reduces predictive accuracy, introduces algorithmic bias, and undermines managerial confidence in AI-

supported decisions. Consequently, organizations increasingly recognize data management as a strategic 

organizational asset rather than merely an operational responsibility assigned to information technology 

departments. Effective governance frameworks include standardized data collection procedures, cybersecurity 

protocols, regulatory compliance mechanisms, and clear accountability for data quality. 

Cybersecurity concerns have simultaneously intensified as organizations expand digital operations. 

Artificial intelligence frequently processes commercially sensitive information, customer records, financial 

transactions, and proprietary business knowledge. Data breaches therefore threaten not only legal compliance 

but also customer trust and organizational reputation. Spanish SMEs increasingly recognize cybersecurity 

investment as an essential prerequisite for digital competitiveness. National initiatives supporting digital 

resilience encourage firms to adopt secure cloud infrastructures, employee awareness training, and 

comprehensive cyber risk management strategies that complement broader AI implementation efforts. 

Financial constraints continue to represent one of the most persistent barriers affecting AI diffusion 

among SMEs. Although cloud-based AI services have substantially reduced initial investment requirements, 

many smaller firms remain reluctant to allocate limited financial resources toward technologies whose long-
term benefits appear uncertain. Implementation costs frequently extend beyond software acquisition to include 

employee training, organizational restructuring, cybersecurity investments, data management systems, and 

ongoing technical support. These complementary investments often exceed the financial capacity of micro-

enterprises despite the availability of external funding programs. 

The Spanish government, together with European Union institutions, has introduced multiple initiatives 

designed to reduce these barriers. Programs such as Digital Kit, Kit Consulting, Next Tech, and regional 

innovation funding schemes provide financial assistance, advisory services, and technical guidance supporting 

SME digitalization. These initiatives recognize that technological competitiveness increasingly depends upon 

coordinated public-private collaboration rather than isolated organizational investment. OECD analyses 

similarly emphasize that policy interventions should focus not only on technology acquisition but also on 

digital capability development, managerial awareness, cybersecurity preparedness, and workforce reskilling. 

Collaboration within innovation ecosystems represents another determinant of AI success. Modern 

digital innovation rarely occurs entirely within individual firms. Instead, SMEs increasingly cooperate with 

universities, research institutes, technology startups, business incubators, and industry associations to access 

specialized expertise unavailable internally. Spain has developed several regional innovation clusters that 

facilitate knowledge exchange between academia and industry, particularly in sectors including advanced 

manufacturing, biotechnology, tourism, renewable energy, and digital services. Participation in these 

collaborative ecosystems enables SMEs to accelerate technological learning while reducing implementation 

risks. 

Artificial intelligence also influences international competitiveness by reducing traditional 

disadvantages associated with firm size. Historically, multinational corporations possessed substantial 

advantages resulting from greater financial resources, extensive market intelligence, and sophisticated 

analytical capabilities. Cloud computing, software-as-a-service platforms, and commercially available AI 

applications increasingly democratize access to advanced analytical technologies. Consequently, innovative 

SMEs can compete more effectively by leveraging intelligent systems despite comparatively limited 

organizational resources. 

However, technological democratization simultaneously intensifies competitive pressure. Because AI 

applications have become increasingly accessible, sustainable competitive advantage no longer derives from 

technology ownership alone. Instead, differentiation depends upon organizational capabilities that competitors 

cannot easily replicate, including managerial expertise, organizational culture, customer relationships, learning 

capacity, and innovation capability. This observation aligns closely with the Resource-Based View, which 

emphasizes that competitive advantage originates from valuable, rare, difficult-to-imitate, and organizationally 

embedded capabilities rather than individual technologies (Barney, 1991). 

Ethical governance has likewise become increasingly important within AI-enabled organizations. The 

growing use of automated decision-making raises questions regarding transparency, fairness, accountability, 

privacy protection, and algorithmic bias. European regulatory developments, particularly the EU AI Act, 

require organizations to implement responsible AI governance practices while ensuring that automated systems 

remain transparent, explainable, and human-centered. Spanish SMEs seeking long-term competitiveness must 
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therefore balance technological innovation with ethical responsibility and regulatory compliance. Effective 

governance strengthens stakeholder trust while reducing legal and reputational risks associated with AI 

deployment. 

Looking toward the future, generative artificial intelligence represents the next stage of SME digital 

transformation. Unlike earlier AI applications primarily focused on prediction and automation, generative AI 

supports content creation, software development, strategic planning, customer communication, and knowledge 

management. OECD evidence suggests that SMEs increasingly adopt generative AI because commercially 

available applications substantially reduce implementation complexity while providing immediate 

productivity gains. Nevertheless, successful integration continues to depend upon organizational strategy, 

employee competence, and effective governance rather than technology alone. 

Overall, the Spanish business ecosystem demonstrates that AI-enabled competitive advantage results 

from the interaction of technological innovation, organizational capability, strategic leadership, ecosystem 

collaboration, and supportive public policy. Firms treating AI as an integrated component of organizational 

transformation rather than an isolated technological investment are considerably better positioned to sustain 

innovation, respond to market uncertainty, and compete successfully within increasingly digital global markets. 

 

Conclusions 

Artificial intelligence has become one of the most influential drivers of digital transformation, 

fundamentally reshaping how small and medium-sized enterprises create value, compete, and innovate. The 

analysis presented in this study demonstrates that AI should not be viewed merely as a technological solution 

but as a strategic capability that enables organizations to improve decision-making, optimize business 

processes, strengthen customer relationships, and enhance organizational resilience. Within the Spanish 

business ecosystem, the increasing integration of AI reflects a broader transition toward knowledge-based and 

data-driven economic development, supported by national digital strategies and European Union initiatives. 

The findings indicate that sustainable competitive advantage does not result from technology adoption 

alone. Instead, successful AI implementation depends on the interaction of several complementary factors, 

including strategic leadership, organizational learning, digital capabilities, innovation culture, data governance, 

and employee competencies. Spanish SMEs that align AI investments with long-term business objectives and 

continuously adapt their organizational structures are more likely to achieve improvements in productivity, 

operational efficiency, innovation performance, and customer satisfaction. Conversely, firms that treat AI as 

an isolated technological investment without corresponding organizational transformation often fail to realize 

its full strategic potential. 

The discussion also highlights several persistent challenges. Limited financial resources, shortages of 

digital talent, cybersecurity risks, fragmented data management, and increasing regulatory requirements 

continue to constrain AI adoption among many SMEs. Addressing these barriers requires coordinated efforts 

involving business leaders, policymakers, educational institutions, technology providers, and innovation 

ecosystems. Public support programs, digital skills development, and collaborative research initiatives will 

remain essential for enabling smaller firms to participate effectively in the evolving digital economy. 

Looking ahead, the growing diffusion of generative AI, advanced analytics, and intelligent automation 

is expected to accelerate the digital transformation of Spanish SMEs. Organizations that invest in continuous 

learning, responsible AI governance, and adaptive strategic capabilities will be better positioned to respond to 

technological change and market uncertainty. Future research should complement conceptual analyses with 

empirical investigations across different industries and regions of Spain to evaluate the long-term impact of 

AI on business performance, innovation outcomes, and international competitiveness. Such evidence will 

contribute to a deeper understanding of how AI-enabled digital transformation can support sustainable 

economic growth and strengthen the resilience of SMEs in increasingly dynamic global markets. 
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