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Abstract
This article explores the application of the resource and skills approach in Tunisian SMEs, a context where financial and human resources are often limited. While large companies have integrated sophisticated skills management systems, Tunisian SMEs, although representing more than 90% of the economic fabric, remain marked by informal and intuitive practices. However, some SMEs, particularly in the technology sectors, implement structured management practices, adapted to their specific constraints.
The study reveals that these technology SMEs adopt sophisticated operating methods, combining the flexibility of small structures with tools borrowed from large companies. They are characterized by a culture of intangibles, delegation based on individual skills, and rapid integration of new technologies. These practices reflect an evolution towards more formal and planned management, while maintaining the agility specific to SMEs.
However, this research, of an exploratory nature, focuses on a specific sample of technology SMEs and does not allow these observations to be generalized to all Tunisian SMEs. It nevertheless raises questions about the emergence of a universal "form" of technological SME, marked by common managerial orientations.
Indeed, the study highlights the ability of Tunisian technological SMEs to reconcile formalization and flexibility, a hybridization that could be a key to their success in a competitive economic environment. This evolution suggests a shift from opportunistic management to a logic of collective skills, where each member contributes to the creation of value.
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Introduction
Several previous works (Boxall & Purcell, 2022; Holbeche, 2022; Sekaran, 2016) have highlighted the emergence of an innovative school of thought in the field of corporate strategy, namely the resource-based and skills-based approach. This school, as Tovstiga (2015) points out, is distinguished by its ability to integrate the contributions of other strategic theories while proposing concrete and operational tools, adapted to the needs of practitioners. This approach seems particularly relevant in the Tunisian context, where SMEs (small and medium-sized enterprises) play a central role in the national economy.
Today, many studies focus on the managerial practices of companies, but the majority of them focus on large organizations (Weiss, 2021; Meredith et al., 2017). For example, in developed countries, companies such as IBM France have created positions dedicated to skills and knowledge management (Sztangret, 2015). However, in Tunisia, where SMEs represent more than 90% of the economic fabric, resource and skills management remains poorly formalized (Mejri & Véry, 2022). However, these companies are faced with crucial issues, such as the preservation of knowledge and skills, particularly when a key employee leaves or in a context of strong competition.
Beyond a simple fad, we are convinced that the resource and skills approach can bring real added value to the strategic development of Tunisian SMEs. However, a key question arises: how can this approach be adapted to the specific context of Tunisia, where financial and human resources are often limited? Studies conducted in large companies show that their managers have integrated the importance of resources and skills, but these organizations have sophisticated, costly management systems that are difficult to transpose to SMEs.
In Tunisia, as several researchers point out (Gara Bach Ouerdian et al., 2019; Bartels, 2018), knowledge and skills management remains little explored for many SMEs. However, these companies are aware of the importance of preserving and renewing their knowledge, especially in a changing economic environment. The particularity of Tunisian SMEs lies in the often informal and intuitive nature of their management practices, which makes their analysis complex but also rich in lessons.
In this context, we have chosen to study more closely the practices of Tunisian SMEs in terms of resource and skills management. Contrary to popular belief, we have observed that some Tunisian SMEs implement structured operating procedures, although adapted to their specific constraints. This article aims to highlight these practices, which are less publicized but just as revealing of the potential of the flow of resources and skills in a Tunisian context.
The first part of this article will present the theoretical foundations of the resource and skills model, emphasizing the central role of knowledge as a strategic resource. We will see that knowledge and skills are inseparable, especially in a context where innovation and adaptability are crucial. The second part will address the practices observed in companies, while highlighting the specific challenges faced by SMEs. Finally, the third part will present the preliminary results of an exploratory study conducted among around ten innovative Tunisian SMEs, mainly from the technology and service sectors. These companies, whose development is based on the creativity and skills of their employees, offer a rich field of study to understand how Tunisian SMEs can benefit from the resource and skills approach. 
This study, although preliminary, aims to open new avenues of reflection on the management of resources and skills in the Tunisian context, where SMEs are an essential pillar of the economy and employment. By highlighting the innovative practices of these companies, we hope to contribute to a better understanding of the strategic issues they face and to propose courses of action adapted to their reality.

1. Literature review
1.1. The resource and skills model
Although it is not yet a unified theory, the resource and skills model (RSM) has attracted many researchers and practitioners with its innovative contributions (Fischer & Yan, 2018). One of its main assets lies in its ability to make a real shift towards a dynamic approach, integrating the temporal dimension (Button et al., 2021). Indeed, the RSM manages to reconcile two often opposing perspectives: the content approach, centered on the analysis of resources, and the process approach, focused on the analysis of skills (Simonovic, 2012). This dual perspective broadens the field of study and makes it possible to integrate contributions from other disciplines, such as economics and sociology (Hass, 2020).
The strength of the RSM lies in two key elements. On the one hand, it is based on a diversity of theoretical and practical contributions. On the other hand, it highlights two fundamental components of the company: resources and skills. These two pillars are inseparable and allow us to understand how an organization can differentiate itself and create value in the long term.
1.1.1. Resources: strategic assets
Resources are defined as specialized assets, tangible or intangible, that the company can mobilize to generate competitive advantages (Teece, 2015). These assets are evaluated according to two main criteria: their imitability (the difficulty of copying them) and their transferability (the ease of transferring them from one company to another) (Maket & Korir, 2017). Furthermore, resources often benefit from what are called “time diseconomies,” meaning that they accumulate and reinforce themselves over time, creating a sustainable advantage for the firm (Hartman et al., 2015). These resources encompass a wide variety of elements: tangible assets (equipment, machinery), intangible assets (patents, brands), organizational capabilities, internal processes, information, and, most importantly, knowledge (Teece, 2015). 
[bookmark: _GoBack]For a resource to be truly strategic, it must meet six key criteria: its ability to create value, its rarity, its difficulty of being imitated, its longevity, its non-substitutable nature, and the firm’s ability to appropriate it (Kurzhals, 2021). Among these resources, knowledge occupies a central place. Indeed, in an increasingly knowledge-based economy, knowledge has become a key lever for competitiveness. As Bolisani et al. (2018) point out, the efficiency of knowledge now exceeds that of traditional factors of production, such as capital or labor. This idea is taken up by several influential authors. For example, El Badawy (2012) considers knowledge as the resource par excellence, at the heart of the knowledge society, where the skilled worker becomes the main asset. Brown (2020), for his part, establishes a close link between knowledge and power, while Belkahla Hakimi et al. (2014) go further by asserting that the value of a product or service largely depends on the integration of intangible knowledge-based characteristics, such as technology, design, creativity or the ability to meet customer needs. 
Knowledge creation and management are also at the heart of the work of Nonaka and Takeuchi (2012; 2021), who identify four modes of knowledge creation: socialization (sharing experiences), externalization (transformation of tacit knowledge into explicit knowledge), combination (integration of explicit knowledge) and internalization (integration of explicit knowledge into individual practices). These processes not only allow knowledge to be disseminated within the company, but also to build collective skills, which are essential for innovating and adapting to change.



1.1.2. The articulation between knowledge and skills
In a context where companies must face increasingly complex and uncertain environments, the articulation between knowledge and skills becomes crucial. Skills, whether individual or collective, are based on a combination of knowledge, know-how and experience (Brown & Palincsar, 2018). They allow the company to transform its resources into competitive advantages. However, this transformation is not static: it is part of a dynamic perspective, where learning plays a central role (Heubeck, 2023).
According to Cappellaro et al. (2020), many companies are now adopting hybrid logics, combining project logics (focused on specific objectives) and business logics (based on traditional know-how). This hybridization leads to profound redistributions in the functioning of organizations, particularly with regard to knowledge capitalization and skills management. In this sense, Callaghan (2014) argues that the management of individual skills must now be linked to the construction of collective skills, capable of responding to the complex and transversal challenges that companies face.
In short, the MRC offers a dynamic and integrated perspective, where knowledge and skills are at the heart of the business strategy. This approach highlights the importance of continuous learning and the ability to transform resources into sustainable competitive advantages. In a constantly changing world, this ability to learn, innovate and adapt is becoming a major strategic issue for companies, whether large or small.

1.2. Skills, knowledge and learning: for organizational dynamics
Skills, within an organization, are not reduced to individual know-how, but they emerge as organizational routines, the result of the interaction between technology, collective learning and organizational processes (Lau et al., 2019). They thus take on a systemic dimension and embody, in a way, the company's memory. For Schutte et al. (2016), competence is a complex and polysemic notion, which does not pre-exist the person who acquires it. It is built in action, through a unique combination of five dimensions: cognitive, affective, social, cultural and praxeological (Vykhrushch et al., 2022) which interact at three levels: individual, collective and organizational. Thus, competence is not a fixed state, but a dynamic process, in perpetual evolution. 
Competence is intrinsically linked to action, but it only takes on its full meaning through its organizational anchoring. In other words, a competence only exists if the organization recognizes it and gives it legitimacy. As Trippl et al. (2015) point out, competence acquires “organizational thickness” through this recognition. Fielding (2023) adds that competences can only be understood through the dynamics of three interconnected fields: professional experience, socialization path and training. This perspective highlights the processual nature of competence, which is constantly built and reconfigured.
This complexity makes the notion of competence difficult to grasp, but it also makes it rich. To remain relevant, a competence must evolve in line with the needs of the organization, through a continuous process of learning and reinvention (Willbergh, 2015). It is in this dynamic that the true value of skills for a company lies.
Knowledge, for its part, is deeply rooted in praxis, that is, in action and experience (Eisner, 2022). However, its evolution is not linear. It progresses through sedimentation, but also through ruptures, questioning, and conceptual revolutions. Knowledge has long been the subject of in-depth research, both on its modes of creation and on its mechanisms of diffusion and evolution. Edgar Morin (1986), in his work “The Method,” devotes an entire volume to the “knowledge of knowledge” (Pereira, 2023). For him, knowledge is a multidimensional phenomenon, at once physical, biological, cerebral, mental, psychological, cultural, and social. It cannot be reduced to a single approach, because it is intrinsically linked to the individual’s representation of the world. 
Morin (1977) emphasizes that knowing and being are inseparable: “It is not only being that conditions knowing, but it is also knowledge that conditions being” (Heath-Carpentier, 2022). This idea is consistent with the Cartesian cogito, according to which the subject emerges in and through reflection on his own thought. Thus, being and knowing mutually engender each other in a recursive loop, where each act of knowledge transforms both the subject and the object of knowledge.
This perspective is taken up by Akehurst et al. (2011), for them "knowledge is ontological". In other words, knowledge is inseparable from the one who produces it. This idea raises a fundamental question: is knowledge a prisoner of the one who states it? This question, already present among ancient philosophers, has been widely explored by the Palo Alto school. For these researchers, knowledge does not reflect an objective reality, but rather an ordering of the world based on our experience. However, this experience is not based on any absolute foundation. As Akehurst et al. (2011) explain, our interpretations are the product of our history as living and social beings. Reality is therefore located in an in-between, where subject and object are inseparably linked.
For its part, organizational learning is a complex process, which cannot be reduced to the accumulation of knowledge or skills. As Barrett (2017) points out, organizations do not have a purpose in themselves; individuals and coalitions do. Actors act according to a bounded rationality, guided by the criteria on which they feel judged. At the same time, they develop zones of uncertainty to preserve their individual freedom. This tension between rationality and freedom is at the heart of organizational learning. 
Barrett (2017) illustrates this idea with a metaphor: a man looks for his keys under a street lamp, not because he lost them there, but because that is where there is light. Similarly, organizational actors tend to look for solutions in the vicinity of the problems they encounter, rather than questioning their frames of reference. Sometimes, they even invent problems to justify solutions that are already available. This metaphor highlights the limits of organizational learning, which is often hampered by routines and cognitive biases. 
In short, skills and knowledge are at the heart of organizational dynamics (Allee, 2012). Skills, as organizational routines, are constantly built and reconfigured through learning. Knowledge, for its part, is the result of a complex interaction between the individual and their environment. It evolves in a non-linear manner, through processes of sedimentation and rupture.
For organizations, skills and knowledge management represents a major challenge. It requires creating environments conducive to learning, where individuals can experiment, share and question their knowledge. It also requires recognizing the systemic dimension of skills, which are not reduced to individual know-how, but are anchored in collective and organizational practices.
In a constantly changing world, this ability to learn, innovate and adapt is becoming a strategic issue for companies. Organizations that manage to integrate this dynamic into their culture and practices are those that will be best equipped to face the challenges of tomorrow.

1..3. Learning, unlearning and organizational issues
The idea of ​​an ideal organization, where each individual would actively contribute to a collective of knowledge and skills, raises fundamental questions. As Barrett (2017) points out, can we really decree learning? And who, within the organization, has the necessary legitimacy to demand that everyone share their skills and participate in building collective intelligence? This question is all the more crucial since, for many actors, individual skills represent an essential currency of exchange, or even the only source of power and negotiation in the company. In this context, why would they agree to give up this personal capital to enrich a “common pot” of collective skills, at the risk of becoming interchangeable, and therefore replaceable?
This approach involves a form of alienation, in the primary sense of the term. Sharing knowledge, formalizing it and transforming it into an element of the company's heritage is, in a way, dispossessing oneself of a part of oneself. As Bruseker et al. (2017) note, it is unrealistic to assume that actors and groups will spontaneously agree to play this game. Resistance, whether passive or active, is inevitable, and the risk of seeing ineffective or unused systems emerge is high. This shows that the implementation of knowledge and skills management cannot simply be part of a classic organizational model, based on rigid hierarchies and contractual relationships. It requires a more subtle approach, which takes into account human dynamics and power issues. Furthermore, learning is not just a simple cumulative process. It also involves, at certain times, questioning existing knowledge and representations. 
However, while learning is often valued, the issue of unlearning is rarely addressed. Yet, as Vu and Nguyen (2022) point out, unlearning is critical in these chaotic times, because many of our hard-earned cores of knowledge, our most basic intuitions and opinions are based on assumptions that are no longer true at all. In other words, to progress, we sometimes have to know how to abandon what made us strong in the past. 
Machlup (2014) proposes an interesting equation to define knowledge in the company: it would be the sum of acquired knowledge, plus experience, minus obsolete knowledge. However, the author does not specify how to identify and eliminate this obsolete knowledge. This is where the challenge of unlearning lies, a complex and often painful process, but essential to adapt to change.
To better understand these processes, Johannessen's (2021) research provides a useful framework. They distinguish three modes of learning:
· Single-loop learning: here, learning is limited to adjusting actions without questioning the underlying representations. This is a conservative mode, where we seek to improve efficiency without questioning the foundations.
· Double-loop learning: in this mode, learning goes further by questioning representations and mental schemas. It allows for a profound restructuring of knowledge and skills.
· Deutero-learning: this third mode consists of "learning to learn". The individual or organization develops an ability to continuously improve learning processes, by breaking out of routines and integrating the ability to unlearn in order to better relearn.
This third mode is particularly relevant in a context of rapid change. It allows stakeholders to free themselves from organizational routines, to unlearn what is no longer relevant and to recreate skills adapted to new challenges. In short, it is a proactive approach, which places learning at the heart of the adaptation and innovation strategy. 
Ultimately, knowledge and skills management cannot be reduced to a simple logic of sharing or collectivization. It must take into account individual resistance, power issues and the need to unlearn in order to better relearn. Organizations that manage to integrate these dimensions into their culture and practices are those that will be best equipped to face the challenges of a constantly changing world. The challenge is to create an environment where learning, including unlearning, becomes a collective skill, serving innovation and performance.

1.4. For a global knowledge management
For Mohajan (2016), knowledge and skills are two facets of the same reality, inseparable and complementary. Competence represents, in a way, the most advanced stage of knowledge, where theoretical knowledge is transformed into the capacity for action. On the other hand, Durst and Zieba (2019) advocate for a joint management of knowledge and skills, because their artificial separation harms a global vision of knowledge in the organization. The distinction between these two notions is mainly based on two dimensions: "tekhné", i.e. the practical mastery of applied knowledge, and the tacit dimension, which encompasses expertise acquired through experience and difficult to express in words or codes (Rice, 2015).
This tacit dimension is particularly complex to grasp, because it does not reside solely in the individual. It is also the result of the relational connections that the individual has woven with his environment, both inside and outside the company. As Mohajan (2016) points out, tacit knowledge is partly social and cultural. Koopmans et al. (2019) thus speak of social synapses, these invisible networks of knowledge to which the individual belongs. A person's competence therefore depends not only on his personal knowledge, but also on the networks in which he participates. This is what the Anglo-Saxons call the invisible college, a space for sharing and informal exchange that nourishes expertise (Altbach, 2013). 
However, as Barrett (2017) warns, an organization cannot simply manage its knowledge through its codification and dissemination. Such an approach risks missing the essential: tacit knowledge, that which cannot be expressed clearly, but which is nevertheless at the heart of expertise. When companies implement knowledge engineering systems based on trees or databases, they often prioritize productivity and the efficiency of information exchanges. But what about skills exchanges? These systems, although useful, only capture part of organizational knowledge, leaving aside the richness of informal interactions and implicit learning. 
Barrett (2017) criticizes this approach by emphasizing that by imposing rigid rules and structures, we end up Taylorizing learning. By seeking to standardize good learning, we risk fragmenting knowledge and losing sight of its holistic dimension. This logic, taken to the extreme, can even institutionalize piecemeal practices, distancing individuals from true mastery of their profession.
With Hislop et al. (2018), we believe that knowledge management models must take into account two fundamental realities: on the one hand, knowledge is distributed in the organization, and on the other hand, it is diverse in its nature. However, in many companies, knowledge management is often entrusted to IT specialists, who focus on creating storage and dissemination systems, while skills management is the responsibility of HR managers, who focus on individual paths and career developments. This dichotomy prevents a global vision of knowledge and fragments the organization into silos. 
In some research (Abubakar et al., 2019; Rose & Miller, 2017), particularly in the field of systems industries, we have observed that knowledge and skills are intrinsically linked. They form an inseparable whole, where theoretical knowledge and practical expertise feed each other. Separating knowledge management from skills management amounts to splitting individuals in two: on the one hand, the “thinking subjects”, encapsulated in computer systems, and on the other, the “acting subjects”, organized according to the logic of operational needs (Small & Sage, 2006). This division is not only artificial, but also counterproductive, because it ignores the ontological dimension of knowledge, that is to say its deep anchoring in the being and action of individuals. 
Some studies have shown that knowledge capitalization and skills management can be fruitfully articulated, particularly in complex and innovative projects (Kianto et al., 2017; Zanzouri & Francois, 2013; Mention, 2012). In these contexts, knowledge and skills are intertwined in a dynamic movement of permanent recomposition of knowledge. Individuals do not simply apply pre-existing knowledge; they adapt, enrich and transform them according to the challenges encountered. This dynamic is based on a constant interaction between explicit (codified) knowledge and tacit (experiential) knowledge, as well as on close collaboration between the different actors of the organization.
In conclusion, global knowledge management must integrate both knowledge and skills, recognizing their interdependence and complementarity. It must also take into account the tacit and social dimension of knowledge, which often escapes formal systems. To achieve this, organizations must create environments conducive to collective learning, where individuals can share, experiment and co-construct constantly evolving knowledge. It is on this condition that they will be able to take full advantage of their intellectual capital and face the challenges of a constantly changing world.

1.5. Lessons from the studies on knowledge and skills management
Knowledge and skills management practices in companies are now the subject of a growing number of studies and publications. However, as we have previously highlighted, these studies mainly focus on large companies or on a specific type of SME, particularly those operating in technological sectors. These companies, often innovative and knowledge-intensive, offer a privileged field of study to understand how knowledge and skills are managed in dynamic and competitive environments.
According to Ornston (2012), in high-tech sectors, companies are characterized by a high growth rate, fierce international competition and rapid technological evolution. These particularities are accompanied by a specific profile of personnel, mainly composed of engineers and scientists, often young, independent and attracted by risk. These traits justify adapted human resources management, which emphasizes individual challenges, the entrepreneurial spirit, the creation of added value and the search for an efficient organization, often structured around projects and decentralized (Holbeche, 2022; Doz, 2020; Pattanayak, 2020). The recognition of individual and collective contributions also plays a key role in motivating and retaining talent. 
To attract, motivate and retain these highly qualified profiles, technology companies are developing specific tools and methods (Rodríguez-Sánchez et al., 2019). For example, some companies establish skills grids to assess the current skills of their employees and compare them to those needed to achieve their strategic objectives (Osmundsen, 2020). These grids are regularly reassessed to maintain a dynamic of continuous improvement. Other companies focus on trust and stress management by promoting teamwork, informal networks and coaching, while integrating a share of collective compensation to strengthen cohesion (Fregidou-Malama & Hyder, 2021). Other companies have set up coaching programs to help their employees better manage their careers and develop their skills (Morandini et al., 2023; Griffith et al., 2019). 
These practices aim to both strengthen individual motivation and promote the emergence of collective skills. By encouraging autonomy, quality of life at work and management support, companies seek to create an environment conducive to learning and innovation (Morandini et al., 2023). Teamwork, risk-taking and employee empowerment are also encouraged, as is the capitalization of knowledge and skills (Osmundsen, 2020). These organizational methods stimulate not only individual performance, but also the company's ability to innovate and adapt to change.
However, while large companies and technology SMEs seem well equipped to manage knowledge and skills, what about other SMEs, particularly those operating in less technological or less dynamic sectors? Studies on this subject are rarer, and skills management practices are often less formalized. However, these companies are just as faced with knowledge and skills management issues, even if they manifest themselves in different ways. 
A study conducted in Canada by Barrette and Carrière (2005) among high-tech SMEs reveals varied HRM practices, ranging from methods that are not very standardized in small companies to highly structured approaches in companies with more than 250 employees. Five key areas were analyzed: recruitment, compensation, training and development, performance evaluation and career planning. The results show that strategic human resources planning is mainly present in large companies, while small companies favor internal promotion and more informal management. External relations, strategic policy implementation and social responsibility increase with company size, suggesting that large SMEs have a more structured and proactive approach to skills management.
Despite these differences, the SMEs studied use a wide range of tools and methods to manage their human resources. They use selection tests for recruitment, incentive-based compensation systems, regular performance evaluations and strong internal communication. They also pay particular attention to the quality of life at work, which demonstrates a desire to create an environment conducive to employee development. These practices show that, even in SMEs, there is real human resources and skills management, although it is often less formalized than in large companies.
Another study, conducted by Kushida (2015) in Silicon Valley, highlights the specificities of this unique ecosystem. Silicon Valley is characterized by a young, multicultural and highly qualified population, a very high rate of business creation, a pleasant living environment and attractive remuneration. Companies in this region are based on specific cultural and organizational foundations, such as the myth of the entrepreneur, delegation based on individual skills, a culture of intangibles and intensive use of new technologies. These companies favor flexible organizational methods, focused on change and innovation, and constantly seek to improve their performance.
In this context, skills management takes a particular form. Silicon Valley companies do not bother with traditional skills assessments, which are considered too rigid and quickly obsolete (Steiber et al., 2016). Instead, they implement tools and methods to optimize existing resources and promote the development of future skills. Self-training via digital platforms, for example, is widely used to allow employees to train quickly and independently. However, one may wonder whether these practices are specific to high technology or whether they reflect the unique environment of Silicon Valley. 
Finally, a study conducted by Nyamrunda and Freeman (2021) highlights a paradox: although SMEs are often described as places of agility, responsiveness and flexibility, little empirical research has been devoted to their skills management. In most SMEs, skills management seems to be limited to workforce management, without a real formalized strategy. However, these companies are developing actions to identify, develop and enhance the skills of their employees. A study by Mýtna Kureková et al. (2016) identified two key dimensions: the degree of formalization of practices and the type of strategies, reactive or proactive. These dimensions provide a useful analytical framework for understanding how SMEs manage their skills in various contexts.
In conclusion, knowledge and skills management practices vary considerably depending on the size, sector and context of companies. Large companies and technology SMEs tend to adopt structured and innovative approaches, while other SMEs favour more informal and reactive methods. However, all these companies share a common goal: to create an environment conducive to learning, innovation and performance. To achieve this, they must find a balance between formalization and flexibility, between individual and collective skills management, and between capitalizing on knowledge and adapting to change. It is on this condition that they will be able to take full advantage of their human capital and face the challenges of a constantly changing world.
2. Research methodology
Our data collection approach was based on two distinct types of interventions within companies. First, we conducted in-depth interviews in twelve SMEs located in the Sfax region. These interviews, lasting an average of two hours, were conducted with managers as well as operational executives (production, design or sales managers). For half of these companies, we were able to speak with two interlocutors: the manager and an executive, which allowed us to obtain a more complete vision of the practices and issues. These interviews, although very open, were structured around an interview guide, ensuring consistency in the information collected from one company to another. Secondly, we were asked to provide methodological support to a biotechnology SME as part of the implementation of a diversification strategy. This intervention led us to an in-depth five-day analysis, during which we worked closely with the CEO and the production manager, the latter also being a member of the board of directors. This immersion allowed us to gain an in-depth understanding of the internal dynamics of this company.
The companies studied all belong to the category of small or very small companies, with workforces varying between 5 and 65 employees. Although independent and operating in various sectors of activity, they share several common characteristics that justified their selection in our sample. First of all, their business is based on a complex and constantly evolving technological dimension, which places them in a situation where innovation is a constant necessity. Secondly, their teams demonstrate a remarkable capacity for innovation, resulting in the development of new technologies or the recomposition of existing technologies. Finally, these companies do not produce standardized goods, but design tailor-made technological systems, meeting specific specifications for unique customers. These systems, often complex, are produced in small series, ranging from one unit to a few hundred.
These characteristics make these companies typical examples of what we have called “technology development companies” (Egorova et al., 2022). Their particularity lies in the fact that they face specific challenges in terms of knowledge and skills management. Indeed, unlike mass-produced companies, where the experience effect plays a key role in continuous improvement, these SMEs must face an almost total lack of reproducibility from one project to another. Each new contract involves the design of an innovative system, often breaking with previous technologies, which makes it difficult to capitalize on the knowledge and skills acquired. 
In this context, skills and knowledge are not built in a linear manner, but rather in an iterative manner, with advances and backward steps (Miller et al., 2011). Each project represents a new adventure, where teams must partly reinvent their methods and know-how. This dynamic creates a spiral learning process, where knowledge is constantly questioned and readjusted. Although this approach may seem disadvantageous in terms of capitalization, it also offers a tremendous opportunity for knowledge aggregation, provided that the company manages to set up mechanisms for sharing and memorizing past experiences. 
However, this capitalization remains a major challenge for these SMEs. Indeed, the very nature of their projects, often unique and innovative, makes it difficult to formalize and transmit knowledge. Skills, for their part, are constantly called upon and remodeled, which requires great flexibility and adaptability on the part of teams. This situation highlights the importance of knowledge and skills management adapted to these specific contexts, where innovation and responsiveness are strategic imperatives. For these companies, the key to success lies in their ability to transform each project into a collective learning opportunity, while preserving an organizational memory that allows them to take advantage of past experiences to innovate even more.

3. Results and discussion
In the small businesses we studied, the often-heard discourse on the “knowledge society” and “knowledge workers” does not resonate in the same way (Jemielniak, 2012). However, the managers we met expressed a keen awareness of the crucial importance of knowledge in the creation and development of their business (Omotayo, 2015). As one of them pointed out:
“Without our knowledge and expertise, we simply would not exist. It’s what got us started, and it’s what drives us forward today.”
This often in-depth reflection shows that knowledge and skills management is at the heart of their concerns, even if it does not always take a structured or formalized form (Lau et al., 2019).
In these businesses, knowledge is manifested through the articulation between theoretical knowledge and practical skills. It is the foundation on which these companies were built (Willbergh, 2015). For example, several executives explained that their companies were founded on the technical knowledge and expertise of their founders:
“When we started, it was all about what we knew how to do, our ideas and our ability to make them happen,” one said.
Over the years, this knowledge base has been enriched, capitalized on and protected, allowing these companies to grow and maintain their position in competitive markets (Vu & Nguyen, 2022; Teece, 2015; Zanzouri & Francois, 2013). Four of the companies studied have been in existence for more than 15 years, and their longevity is largely explained by their ability to preserve and evolve their knowledge. This knowledge is not only an internal asset; They are also a tool for differentiating ourselves from the competition:
“What sets us apart is our ability to understand our customers’ specific needs and respond to them with tailor-made solutions,” explained one executive.
This ability is based on a combination of technical knowledge and practical skills, where know-how emerges from know-what (Schutte et al., 2016). In other words, competence is seen as the implementation of knowledge, a transformation of theoretical knowledge into concrete solutions. However, executives sometimes distinguish what they call “interactive skills” or “social knowledge,” which are more related to relationship management, whether with customers or within project teams (Meredith et al., 2017).
These companies, although they often started in narrow technological niches, are now showing high growth rates. This growth was made possible by an increase in their critical size, allowing them to position themselves on more complex and larger projects (Egorova et al., 2022): 
“We had to grow quickly to remain competitive and be able to respond to more ambitious demands,” explained one manager.
This growth is accompanied by constant intellectual and human investment, which becomes the main driver of innovation and development (Button et al., 2021):
“Each new project pushes us to push our limits, to learn and to adapt,” added another.
However, this growth is not based solely on an increase in staff or physical resources. A significant part is supported by an improvement in intellectual productivity, thanks to the capitalization of knowledge (Koopmans et al., 2019):
“We can’t just hire more people. We also have to make each member of the team more efficient, more competent,” stressed one manager.
This capitalization of knowledge is done both over time, by retaining the knowledge acquired over the course of projects, and in the workspace, by promoting sharing and collaboration between teams.
Despite this awareness, managers often admit to lacking concrete solutions for effectively managing this knowledge:
“We know it’s important, but we don’t always know how to capitalize on what we learn,” one of them acknowledged.
This difficulty is all the greater because each project represents a unique challenge, with little reproducibility from one case to another:
“Each client has specific needs, and each solution we propose is in some way a first,” explained another manager.
This lack of linearity in learning makes capitalizing on knowledge and skills particularly complex, but also essential.
In short, the small businesses studied demonstrate a fine understanding of the importance of knowledge and skills in their development (Mention, 2012). Although their approach is often informal, they have implemented more or less formalized practices to manage these intangible resources. Their current challenge is to find more effective ways to capitalize on their knowledge while continuing to innovate and adapt to the changing needs of their customers (Maket & Korir, 2017). As one executive summarized:
“Our knowledge is our wealth, but we must learn to manage it better to get the most out of it.”
In the companies we studied, knowledge and skills management is based on a structured and regular process. At least once a year, an in-depth diagnosis is carried out to assess the available knowledge and skills, identify current gaps and anticipate future needs. This approach, essential to maintaining their competitiveness, is carried out differently depending on the companies. Eight of them use consulting firms, systematically for one and occasionally for the other two. The other four companies carry out this diagnosis internally, during meetings between managers, engineers and technicians. As one manager explained:
“These meetings allow us to take stock of what we know how to do and what we need to learn to stay ahead of our market.”
This diagnosis is closely linked to business intelligence and technology monitoring, two activities that are particularly developed in these companies (Holbeche, 2022). Nine of the twelve companies studied have formalized their monitoring process, with sheets filled out by the CEO, technical and sales managers, as well as “sensors” distributed throughout the organization (Rice, 2015). This information is then centralized in an information system accessible to all employees:
“Technological monitoring is vital for us. It allows us to stay up to date and know what is being done elsewhere,” emphasized a technical director.
This knowledge base, constantly updated, is a key tool for anticipating market and technological developments.
The close relationship that these companies maintain with their customers also plays a central role in their learning process (Osmundsen, 2020). Working mainly to order, they are in constant contact with the needs and expectations of their customers. For each project, at least one employee is often seconded to the customer, sometimes for several months, in order to better understand their specificities:
“It is by working directly with our customers that we learn the most. This allows us to see what works and what needs to be improved,” explained one engineer.
This immersion not only helps meet immediate needs, but also anticipate the skills and knowledge that will be needed in the future.
These companies, often created by experts in their sector, benefit from in-depth knowledge of their market. This initial expertise allows them to navigate with agility in a constantly changing technological environment (Abubakar et al., 2019). However, they do not limit themselves to technical skills. Soft skills, such as the ability to integrate into a team and collaborate effectively, are just as crucial:
“When we recruit, we look for people who are not only masters of their field, but who can also adapt to our culture and work in a team,” said one executive.
To assess these skills, some companies subject new hires to test projects, real or fictitious, in order to verify their ability to integrate and contribute to the innovation dynamic.
Thanks to this constant vigilance with regard to their environment, these companies manage to anticipate technological developments and adapt their offer accordingly:
“We cannot afford to react at the last minute. We must always be one step ahead,” explained a general manager.
To fill the gaps between current skills and those needed in the future, they implement various strategies (Brown & Palincsar, 2018). These include skills transfers with customers and suppliers, collaborations with university laboratories, or the recruitment of young engineers and technicians with high potential:
“We often hire young graduates because they bring new ideas and energy that push us to innovate,” commented an HR manager.
In some rarer cases, companies do not hesitate to buy other companies to acquire specific knowledge that they could not develop internally.
Continuing training also plays a key role in enriching knowledge. Companies encourage their employees to train continuously, whether through external training or internal exchanges: 
“We learn a lot from each other. Each project is an opportunity to share knowledge and progress together,” emphasized a technician.
Finally, welcoming interns and apprentices is a common practice. These young people, often on long-term internships or work-study programs, allow companies to test their technical skills and their ability to integrate before recruiting them:
“Interns bring us a fresh perspective and up-to-date skills. It’s a way for us to stay connected to the latest trends,” explained one manager.
In short, the companies studied demonstrate a remarkable ability to manage their knowledge and skills proactively. Thanks to regular diagnostics, rigorous technological monitoring and close interaction with their customers, they manage to anticipate future needs and adapt their skills accordingly (Gara Bach Ouerdian et al., 2019). Their approach, although sometimes informal, is based on a culture of continuous learning and collaboration, which allows them to remain competitive in a constantly changing environment. As one manager summed up:
“Our strength is knowing how to constantly learn and transform this learning into concrete solutions for our customers.” 
In the companies studied, knowledge enrichment is part of a formalized capitalization approach to technical knowledge and skills. This capitalization is based on IT knowledge bases, whose names vary from one company to another, but which fulfill similar functions (Nonaka & Takeuchi, 2021). These tools include knowledge bases integrating both internal and external knowledge, bug and improvement bases that can be reintegrated into products, think tanks serving as reservoirs of ideas accessible to all employees, as well as FAQs (Frequently Asked Questions) updated by engineers, technicians and operators. The latter, in particular, make it possible to capitalize on tacit knowledge, such as tips or “tricks”, and to create a collective memory of the problems encountered and the solutions provided (Mýtna Kureková et al., 2016):
“These bases are a gold mine for us. They prevent us from reinventing the wheel for each project,” explained an engineer.
These tools do not just store information; they also promote the socialization of knowledge. By allowing employees to ask questions and share their answers, they create a dynamic of exchange and collaboration:
“When we get stuck on a problem, we can question the database or ask a question to the team. Often, someone has already encountered the same difficulty and can help us,” testified a technician.
This socialization of knowledge is reinforced by a project-based organization, widespread in all the companies observed. This horizontal structure, based on team spirit and solidarity, facilitates the circulation of knowledge and the construction of collective skills:
“Working in project mode means learning from each other constantly. This is what allows us to offer innovative solutions to our customers,” stressed a director.
However, this socialization of knowledge also raises security issues. Since knowledge is at the heart of the value of these companies, its protection becomes a major concern (Sztangret, 2015). Patents, although useful, are not enough to guarantee total protection against counterfeiting:
“Patents are good, but they don’t protect everything. And then, they are expensive. We use them mainly when we want to sell part of our knowledge,” explained one manager.
To limit the risks associated with an employee leaving, companies adopt two main strategies: either they collectivize knowledge as much as possible, to avoid a single person having critical expertise, or they fragment knowledge, so that no one person has a complete vision of a project (Willbergh, 2015):
“We try to make sure that each project is led by several people. That way, if someone leaves, we don’t lose everything,” commented a technical manager.
At the same time, companies make considerable efforts to create an attractive and friendly work environment, in order to retain their talents (Hislop et al., 2018). Hours are often flexible, salaries are competitive, and the work atmosphere is described as warm and collaborative:
“If you came in one afternoon, you would see balls of paper flying and jokes flying. It’s our way of creating an environment where people want to stay,” said one manager.
In some companies, this appreciation of employees translates into rapid career advancement (El Badawy, 2012). For example, in one company, new arrivals generally obtain managerial status after one year of service:
“We want people to feel recognized and want to get involved,” explained another manager.
Despite these efforts, some companies have chosen to add specific clauses to employment contracts, such as a ban on poaching employees from suppliers. However, these measures have limited effects:
“We can’t keep people against their will. If someone wants to leave, they will leave. What we can do is create an environment where they want to stay,” said one manager.
This philosophy reflects a detailed understanding of the issues related to knowledge and skills management (Machlup, 2014). Rather than seeking to control employees, these companies focus on creating an ecosystem where individuals feel valued and involved. 
Indeed, the capitalization of knowledge in these companies is based on a subtle balance between formalization and socialization. On the one hand, knowledge bases and IT tools make it possible to structure and share knowledge effectively. On the other hand, the organization in project mode and the creation of a user-friendly working environment promote collaboration and innovation (Button et al., 2021). However, this openness must be accompanied by protective measures to preserve strategic knowledge. As one manager summarized:
“Our challenge is to share enough to innovate, but not too much so as not to lose our competitive advantage.”
This tension between sharing and protection is at the heart of knowledge and skills management in these companies, which must constantly adapt to remain competitive in a constantly changing environment.
As part of a redeployment strategy, we had the opportunity to support an SME specializing in machine design. Faced with a continuous decline in budgets, the company had to rethink its activity to diversify into different alternative markets. This redeployment was based on a global engineering of knowledge and skills, an approach that revealed the strengths and weaknesses of the company while tracing innovative development paths: 
"We knew we had to change, but we did not want to lose what makes us valuable: our technical know-how," explained a general manager.
The managers of this SME already had a clear and organized vision of collective skills, the result of a constant concern for the management of human and technical resources. This attention was not new: ten years earlier, the company had already made a major transition:
“At the time, we took a risk, but it was necessary to survive. Today, we have to reinvent ourselves again,” recalled one of the directors.
However, despite its expertise, the company is facing technical limitations. It has perfect mastery of working on thick materials (more than four centimeters), but not on thinner materials, which closes doors to it:
“We know how to work with our hands, but not with our fingers,” summarized the business leader.
This gap was identified through an in-depth analysis of the skills and knowledge available (Bolisani et al., 2018), an approach that the managers carried out rigorously:
“We know our strengths, but also our weaknesses. It is by understanding them that we can move forward,” he added.
By combining their knowledge and skills, the managers were able to redefine their business and identify new opportunities for diversification (Allee, 2012). They considered moving towards other markets, by adapting their expertise to target customers:
“We realized that our skills could be applied to other sectors, provided that we adapt them,” explained the technical director.
To fill these gaps, the company considered avenues for enrichment, particularly in the areas of large assembly machining and design office.
However, this analysis would not have been as fruitful without the company’s previous efforts in knowledge and skills management:
“This work of reflection is the result of several years of rigorous management of our knowledge. We cannot improvise a redeployment strategy without a solid base,” stressed the CEO.
Indeed, knowledge engineering with a view to strategic redeployment cannot be improvised: it is the result of sustainable and attentive management of knowledge and skills.
In conclusion, this case study illustrates how an SME can use a structured approach to knowledge and skills management to navigate an uncertain environment and reinvent itself (Doz, 2020). By identifying its strengths and weaknesses, by combining its knowledge and skills, and by relying on a culture of continuous learning, the company was able to chart avenues for diversification while preserving its core business (Heath-Carpentier, 2022). As one manager summarized:
“Our know-how is our most valuable asset. It is by valuing and adapting it that we can continue to exist and innovate.”
This approach, although complex, shows that knowledge and skills management is an essential lever for companies facing strategic redeployment challenges.

Conclusion
In conclusion, our research is part of a broader reflection on the specificities of SMEs, without seeking to establish rigid typologies which, as Schreier (2018) points out, risk leading to abusive generalizations. Instead, we sought to deepen research in this area by showing that some SMEs, particularly those operating in technological sectors, implement resource and skills management practices as sophisticated as those of large companies (Vykhrushch et al., 2022; Doz, 2020; Gara Bach Ouerdian et al., 2019; Maket & Korir, 2017; Rice, 2015). These practices tend towards increased formalization, while retaining a certain agility specific to small structures. 
In the small technology companies studied, we observed characteristics similar to those described in the Silicon Valley ecosystem: a culture of the intangible, delegation based on individual skills, constant questioning, rapid integration of new technologies and, above all, a management logic centered on knowledge (Steiber et al., 2016; Kushida, 2015). These elements suggest that, beyond cultural and environmental differences, there could be a universal “form” of technology SME, with common managerial and operational orientations. However, our study, of an exploratory nature, does not allow us to draw definitive conclusions on this hypothesis. 
What we can affirm, on the other hand, is that the technology SMEs observed are distinguished by management practices that require relatively advanced managerial skills (Heubeck, 2023). These companies move away from the traditional image of the SME, often associated with informal and intuitive management. As noted by Karoui et al. (2017), they embody a “denaturation” of the traditional SME, substituting the explicit for the implicit, the formal for the informal, and favoring a planned and structured approach rather than an opportunistic one. This evolution reflects an awareness among managers of the need to adopt more rigorous methods to remain competitive in a changing economic environment.
The managers of these SMEs have understood the importance of combining the structural flexibility and strategic flexibility characteristic of small businesses with tools and management methods borrowed from large companies. This hybridization allows them to gain in effectiveness and efficiency, while strengthening their ability to anticipate market developments rather than simply reacting to opportunities (Cappellaro et al., 2020). This evolution marks a shift from the myth of the lone entrepreneur to a logic of collective skills, where each member of the organization contributes to the creation of value.
However, caution should be exercised in interpreting these results. Our research, although it has highlighted interesting trends, remains exploratory and focuses on a specific sample of technology SMEs. It would be premature to claim that these observations apply to all SMEs, including those operating in less technological or less dynamic sectors. The question of whether this “denaturing” is specific to technology SMEs or whether it reflects a broader evolution of small businesses would deserve to be explored in more depth in future research. 
Ultimately, our study shows that technology SMEs are capable of adopting sophisticated management practices, while retaining the traditional assets of small businesses, such as responsiveness and proximity. This ability to reconcile formalization and flexibility could well be one of the keys to their success in an increasingly complex and competitive economic environment. This path, although still under construction, offers promising prospects for the future of SMEs in a constantly changing world.
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