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Abstract

:

Globalization has led to a geographical concentration of economic activities, known as territorialized networks of organizations, especially technopoles. That is why the knowledge process takes on new dimensions and requires a multidimensional and dynamic approach. This study aims to analyze factors of knowledge production dynamics in technopoles based on a conceptual model that is elaborated based on the literature review and tested in a technopole’s environment, knowledge creation, knowledge transfer, and knowledge utilization processes. We used partial least squares structural equation modeling confirmatory composite analysis techniques to test the validity and reliability of the model. The technopole actors’ heterogeneous nature allowed us to use a stratified sampling technique. The data were collected from 303 respondents from four technopoles in Morocco. Our findings indicate the existence of a strong influence of the factors presented in the research model on knowledge production dynamics in technopoles. Moreover, the technopole actors’ contribution to the creation, transfer, and utilization of knowledge is more likely to be effective in increasing knowledge production dynamics within the network. The technopoles are likely to be more successful in regions that have the properties of a large, diversified, and well-established metropolitan economy, a robust research base, and an entrepreneurial culture where stakeholders are actively engaged. Our study is the first to analyze the dynamics of knowledge production in Moroccan territorialized networks of organizations (i.e., technopoles). This study provides insights to managers in formulating efficient knowledge production strategies in technopoles and offers suggestions at three levels: actors of technopoles, technopoles, and regional actors.
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1. Introduction


In the research field of the new geographic economy, interest in territorial networks of organizations has grown in recent years, as well as their role in creating and commercializing new knowledge in the economy. However, the multiplicity of the network forms leads to ambiguity in their designation (Pelkonen 2019). In general, territorial networks of organizations designate the embodiment of a common doctrine related to networking heterogeneous organizations and creating synergies between them (Autant-Bernard 2018). The synergy generated in the networks represents the effects of proximity and the services provided, consequently promoting the cross-fertilization of knowledge and skills.



The accumulation of collective knowledge and expertise in a single geographical space is supposed to establish a dynamic of knowledge production, and that is one reason for a critical approach to knowledge production dynamics in territorial networks of organizations (i.e., in technopoles).



While the existing literature recognizes the importance of proximity and service provision effects on knowledge production, a comprehensive understanding of the dynamic interplay between knowledge creation, transfer, and utilization processes within technopoles needs to be more present. The need for a theoretical framework that systematically addresses the factors shaping knowledge production in these environments still needs to be fulfilled.



Our study aims to bridge this gap by delving into the key theoretical constructs that elucidate knowledge production in technopoles. Specifically, we seek to explore the outcomes of the dynamic interplay of knowledge creation, transfer, and utilization processes. Although rich in qualitative insights, the existing body of literature needs a robust quantitative approach to systematically discern and measure these dynamics.



Based on the common understanding that knowledge-intensive industries as technopoles represent heterogeneous knowledge production spaces, researchers have yet to formally specify theoretically the determinants of knowledge production in territorial networks of organizations, particularly in technopoles.



To address this gap, we conducted a two-phase quantitative study. In the first phase, we conducted an in-depth literature review to develop a conceptual model, which was further refined based on feedback from experts and key stakeholders in the technopole environment. In the second phase, we conducted a survey using structured interviews and questionnaires. We employed a stratified sample of technopole actors to gather data to analyze the factors influencing knowledge production in these environments. Our methodology allowed us to combine theoretical insights with empirical findings to understand knowledge production dynamics in technopoles better.



The main focus of our study is to understand the key theoretical constructs that explain knowledge production in technopoles. In particular, we aim to explore the output resulting from the dynamic interplay of knowledge-creation, knowledge-transfer, and knowledge-utilization processes. To achieve this, we adopted a quantitative approach that involved two phases. We conducted an in-depth literature review in the first phase to develop a conceptual model. We then refined the model based on feedback from experts and key stakeholders in the technopole environment. In the second phase, we conducted a survey using structured interviews and questionnaires. We employed a stratified sample of technopole actors to gather data to analyze the factors influencing knowledge production in these environments. Our methodology allowed us to combine theoretical insights with empirical findings to understand knowledge production dynamics in technopoles better.



Our study will contribute to the debate on the geographic economy and innovation systems by providing a modeling approach to define knowledge production dynamic variables in technopoles. Moreover, the study empirically evaluates the role of internal and external environments in the dynamic of knowledge production in technopoles. In addition, the study assesses the influence of knowledge-creation, knowledge-transfer, and knowledge-utilization processes on knowledge-production dynamics in technopoles.



The paper is structured as follows. The Section 2 presents a literature review of knowledge production dynamics in technopoles. The Section 3 presents the methodological framework of the empirical study and the research protocol adopted. Indeed, we justify the choice of the field of analysis and our data collection and analysis methods within the quantitative study’s framework. Finally, the Section 4 presents a discussion of the results of our study.




2. Literature Review


2.1. Technopole as a Territorial Organizational Network


Economic geography theory has presented various geographic concentration concepts specialized in economic and technological activities, and Ehlinger et al. (2015) considered these forms of agglomeration as heterogeneous actors involved in a production process. Therefore, this definition connotes three main characteristics: the heterogeneous nature of the network actors, their location in a geographically defined territory, and the generation of externalities.



Among the several forms of economic and technological agglomerations, they were advanced in the literature, such as industrial districts, localized productive systems, innovative environments, clusters, competitiveness clusters, technopoles, and science and technology parks. These neighboring concepts and terms have points of convergence, such as dealing with local and regional techno-economic development and innovation, but they also have clear differences in terms of the size of the companies hosted, the specialization of the network, and governance mode.



The literature defines technopole as a concentration of geographically innovative companies close to scientific research and training centers to form an innovative microsystem (Huet et al. 2012).



In the optic of highlighting the characteristics of technopoles in contrast to other organizational forms, the literature presents distinctions from clusters, industrial districts, and science and technology parks (Assens and Abittan 2012). While clusters typically emphasize geographic proximity, technopoles exhibit a concentrated presence of technology-intensive industries, underscoring their specialized focus on innovation (Di Minin and Rossi 2016). Unlike industrial districts, which often revolve around a single industry, technopoles foster diverse technology-focused enterprises, promoting cross-sector collaboration and knowledge exchange (Grandori et al. 2011). Additionally, technopoles deviate from science and technology parks by encompassing a broader spectrum of economic activities, seamlessly integrating research and development with technology commercialization.



According to Pelé (2009), the technopole provides an environment where productive relationships are born to boost economic and technological development, where its actors are developing around an environment of interrelated knowledge and skills. However, if the network is not managed correctly, a technopole may hamper collaboration between universities and industry by strengthening mutual prejudices. Moreover, a theoretical critique of the technopole model underlines that technopoles adopting an early linear innovation model are considered insufficient since innovation is a much more complex and systemic process (Znagui 2021). In this sense, studies specify three components to characterize technopoles: the first is structural, described by the accommodation of companies in quality spaces and facilities; the second is productive, represented by the impact on the growth of companies’ production; and the third is scientific, which concerns the stimulation of knowledge transfer between companies, universities, and research centers (Castells 2014).



In the intricate framework outlined for technopoles, attention is required for an unexplored aspect: the complex dynamics of knowledge production within these innovation ecosystems. Indeed, exploring knowledge production within technopoles has been relatively limited, requiring a more in-depth investigation. Addressing this gap requires a focused examination of the variables influencing the dynamics of knowledge production. Specifically, researchers need to examine the interplay between the internal and external environments of technopoles and their impact on the intricate processes that drive knowledge generation within these innovation ecosystems. This nuanced analysis is crucial for gaining a holistic understanding of how technopoles contribute to creating and disseminating knowledge in the fields of technology, science, and innovation.




2.2. Internal and External Environment of Technopoles


The performance of a technopole is influenced by the internal environment (services provided and governance policy) and external environment (economic and institutional regime and regional innovation system). Therefore, it is agreed that services provided by technopoles play an active role in generating benefits for their actors. In their research, Calvo et al. (2017) categorize the technopoles services by the following.



	
General infrastructure services: represent essential services (logistics and infrastructure, catering, security) and advanced services (telecommunications infrastructure, voice and data networks, media services).



	
Specialized services: refer to consulting and training services, information and innovation support services, and promoting cooperation.






Several authors have conducted impact studies of the services offered by technopoles (Corrocher et al. 2019; McAdam and McAdam 2008), whose respective results confirm the positive impact on commercial activities and the networking of technopoles’ actors. On the contrary, some studies argue that technopole actors depend on more extensive networks than those provided by the technopole in practice.



The strong heterogeneity of technopole members represents a difficulty for the network. Technopoles are induced to establish adequate governance of a shared vision, which describes a commitment to the cooperation process of each organization and supports internal interactions.



Governance in a technopole represents a set of internal coordination mechanisms for ensuring cooperation, the conduct of actors, and the improvement of collective efficiency and effectiveness (Gadille et al. 2021). In this sense, several models managing network governance have been described in the literature as decentralized governance, governance by a focal firm, and territorial governance. In practice, the governance of a technopole may evaluate from one type to another or even coexist within the same system (Berthinier-Poncet 2015; Idowu et al. 2017). This notion of mixed governance describes a beneficial dynamic character for a technopole and creates a dynamic according to internal and external contingencies.



A good governance policy guarantees the network’s stability, competitiveness, and survival, and as a result, we formulated the first hypothesis of our research:

Hypothesis 1. 

The internal environment of the technopole influences its knowledge production dynamic.







Research on technopoles shows that each initiative and development is different, and the success factors and potential of an individual technopole depend very much on context factors. The actors of a technopole presuppose permanent external exchanges with public and private actors and organizations. In this sense, Tsamis (2009) asserts that a favorable institutional framework for cooperation is an important contextual factor for technopoles.



Comins and Rowe (2008) concluded that technopoles would likely succeed better in regions with a large, diversified, well-established metropolitan economy, a solid research base, and a culture of entrepreneurship where many stakeholders are engaged, including universities and research centers. According to Poonjan and Tanner (2020), establishing an environment stimulating innovation and local development is conditioned by establishing an economic and institutional regime.



The regional innovation system also represents the external environment and describes an interaction of institutions, organizations, networks, and actors to foster innovation at the national, regional, or sectoral level or in a geographical space around technology development (Touzard et al. 2014). The projection of innovation systems in a global dimension has allowed the deployment of the regional innovation system concept, which represents an effective interaction between a set of actors and resources in order to promote innovation in a region (Casadella and Uzunidis 2020).



Through support and networking with various regional actors, technopoles seek to strengthen knowledge production (Burlea-Schiopoiu 2011). Consequently, the regional innovation system is fundamental to ensuring the innovation dynamics of the actors of the technopoles (Laspia et al. 2021).



The previous literature review leads us to assume the following hypothesis:

Hypothesis 2. 

The external environment of a technopole influences the knowledge production dynamics.








2.3. Technopoles’ Knowledge Production Process and Knowledge Creation


Knowledge production within organizations proved to be a complex process, specifically in a dynamic environment as technopoles. Therefore, understanding the knowledge production process’ major steps forms the basis for determining the factors influencing its dynamics. In our study, knowledge creation, transfer, and utilization define the process relating to knowledge production in technopoles.



Before analyzing knowledge creation in technopoles, it is crucial to introduce a distinction in the literature regarding various typologies of knowledge. Among these classifications, explicit knowledge is the formally articulated and codified variant, easily conveyed through documented sources such as manuals and educational materials. In contrast, tacit knowledge resides in personal experiences, intuition, and practical skills, eluding easy articulation and codification (Collins 2012). The scholarly discourse surrounding these knowledge types underscores their unique contributions to the broader landscape of knowledge creation (Lynch and Jin 2016). In this study, the analysis of knowledge creation intentionally avoids a specific categorization into explicit or tacit forms. The approach seeks to offer a comprehensive view of the knowledge-generation processes within the chosen context. By opting not to distinguish between explicit and tacit knowledge, this study aims to capture these knowledge types’ interconnected and often coexisting nature. This decision is rooted in the practical application of research findings and the acknowledgment that, in many real-world scenarios, knowledge creation is a unified process.



In a specific context, knowledge creation in territorial networks of organizations is based on debates on the possible interactions between economic systems in space and how knowledge is created. In this sense, debates lead authors to set the following three assumptions.



	
Knowledge is created through various forms of inter-organizational, collaborative interactions.



	
Knowledge in networks is created through increased competition and intensified rivalry.



	
Knowledge is created through spillover effects resulting from individuals’ local mobility and sociability.






Considering the heterogeneous nature of the actors composing a technopole, knowledge is created through various inter-organizational collaborative interactions. In his conceptualization of knowledge creation in the case of a territorial network of organizations, Arikan (2009) presented a model that evaluates a network’s knowledge creation capability. The model presents the factors that help to create opportunities for inter-organizational knowledge exchange and increase its effectiveness among the network actors. According to the author, the capacity to create knowledge is calculated based on the extent of knowledge, the degree of modularity in product technologies, the level of technological dynamism linked to products, the number of firms adopting an exploration-based research strategy, and the number of industries sharing the same technology (Arikan 2009).



However, some research has pointed to gaps in knowledge creation within organizations. For example, in the technopole environment, characterized by geographical and organizational proximity between actors, some authors have concluded that this proximity could have a negative impact on the knowledge creation process. For Du Chatenier et al. (2009), a reduced proximity between actors in the case of open innovation could represent a challenge for them regarding the effective organization and content of collaborative knowledge-creation processes. Furthermore, Rothaermel and Alexandre (2009) and Wadhwa and Kotha (2006) argue that increasing the dependence on partners for knowledge can have a diminishing and ultimately negative effect on knowledge creation.



Knowledge-creation processes expand a firm’s knowledge base and increase performance (Chung et al. 2019), consequently influencing knowledge production dynamics. This leads us to formulate the following hypothesis:

Hypothesis 3. 

The capability of knowledge creation by the actors of technopoles influences the knowledge production dynamics.








2.4. Knowledge Transfer


Knowledge transfer represents a process by which one individual or group is affected by the experience of another. In a territorial network of organization context, knowledge transfer is defined as a process of sustainable interactions between actors, which allows the recombination of specific knowledge (Sabbado da Rosa 2012).



In her conceptualizing work of the knowledge transfer process, Minbaeva (2007) classified ninety determinants into four groups: nature of transferred knowledge, knowledge senders, knowledge receivers, and the relationships between knowledge transmitters and knowledge receivers.



Explicitly, Adama (2020) argues that transferred knowledge is determined by its tacitness, complexity, and specificity. Many researchers consider the tacit aspect of knowledge a primary source of ambiguity and rank it among the obstacles to knowledge transfer in addition to the complexity and specificity of the knowledge transferred (Saulais and Ermine 2020).



The knowledge transfer process relies on the willingness of knowledge senders to transfer knowledge and their ability to disseminate it. Indeed, to ensure effective knowledge transfer, the sender must be able to express the intention to transfer it within the organization. Moreover, the modalities for disseminating knowledge could be designated by teamwork, implementing training programs, staff exchanges, advanced communication tools, and weekly meetings (Burlea-Schiopoiu 2009).



In addition, an operative knowledge transfer depends on knowledge receivers’ absorptive capacity and learning capacity. Zahra and George (2002) describe an organization’s absorptive capacity as several processes by which organizations acquire, assimilate, transform, and exploit knowledge to produce dynamic organizational strength. Studies argue that the absorptive capacity of knowledge receivers is a significant determinant of the knowledge transfer process: the greater the absorptive capacity, the greater the degree of knowledge transfer (Imbert 2014). In addition, learning capacity within an organization represents a strategic element in the knowledge transfer process. It implies acquiring several types of technical and professional experiences and skills as technical and scientific knowledge; the ability to interpret knowledge through information decoding; tacit skills; and reticular and hierarchical human relations (Koubaa 2014).



The knowledge transfer process may only succeed with proximity and mutual trust between knowledge senders and receivers. Indeed, geographical proximity helps to mitigate the complications associated with the transfer of tacit knowledge since it increases the frequency of interactions (Casadella and Uzunidis 2020). In this sense, the frequency of face-to-face interactions between organizations that share the same activity influences the diffusion of new tacit knowledge. The relationship between knowledge senders and receivers is based on trust, which expresses expectations shared by all the stakeholders involved in exchanges. It constitutes a central element in exchanges between actors in the same network and is a source of competitive advantage (Domínguez Sánchez et al. 2019).



Minbaeva (2007) argues that knowledge transfer requires balanced relations between knowledge senders and receivers based on proximity and trust. Furthermore, a successful knowledge transfer depends on the senders’ attitude, which translates into motivation, a will to share their knowledge, and the receivers’ absorptive and learning capacity. According to the approaches, knowledge transfer contributes to knowledge creation, leading to innovation in the network. This leads us to formulate the following hypothesis:

Hypothesis 4. 

The knowledge transfer between the actors of the technopole influences the knowledge production dynamics.








2.5. Knowledge Utilizations


Once knowledge is generated, this intellectual capital becomes a vital resource, necessitating effective utilization to drive development in technopoles. The interplay between knowledge creation and utilization is pivotal for translating intellectual outputs into tangible applications (Ortega-Egea et al. 2014). Utilizing knowledge in technopoles contributes to individual enterprise growth and catalyzes broader regional development, fostering innovation-driven economies (Rao and Thakur 2019). This exploration aims to provide valuable insights into the strategies, mechanisms, and collaborative dynamics optimizing the transformative potential of intellectual capital in these innovation-driven environments.



In our study, knowledge utilization in a technopole is represented by the strategies of knowledge exploration and exploitation, considered as two models of organizational learning, which develop different structures, processes, strategies, and capacities. Exploration represents the experimentation of new development alternatives that are different from the usual and constitutes the initiation stage of new practices, while exploitation concerns using skills and technologies to create new products and improve productivity (González 2019).



According to Garel and Rosier (2008), exploration aspires to experiment with new and unusual development alternatives. Moreover, it seeks to improve existing skills, technologies, and procedures. At the organizational level, knowledge exploration strategies are based on the application of external knowledge in order to create new products and technologies encouraged through formal meetings, informal meetings, or the creation of external communities of practice where customers interact together.



On the other hand, knowledge exploitation strategies aim to refine the organization’s existing products and improve its processes, and the leading role of knowledge exploitation is to increase a firm’s ability to create improved or new outcomes (Bierly et al. 2009). In addition, knowledge exploitation enables an organization to improve and use skills and technologies to create new products while incorporating the knowledge required and transforming its operations to improve the productivity of the goods and capital used (Ortega-Egea et al. 2014). In addition, knowledge exploitation at the organizational level aims to foster stakeholder engagement and training programs and focus on using what has already been learned within the organization (Ambroise et al. 2020).



Favre-Bonté et al. (2015) argue that it is essential for organizations to maintain an appropriate balance between exploration and exploitation to increase their competitiveness and to thrive in a competitive market; it must be both an exploiter and an explorer. Rao and Thakur (2019) affirm that maintaining a combination of both practices represents a challenge for organizations. Organizations that can create a balance between exploitation and exploration are considered competent at developing innovative ideas and institutionalizing and valuing individual learning. Knowledge exploration and exploitation in organizations represent interdependent processes that must be combined to obtain collective results. Organizations that balance knowledge exploitation and exploration are considered capable of knowledge production. Therefore, we assume that:

Hypothesis 5. 

Knowledge utilization by the actors of a technopole influences the knowledge production dynamics.







Knowledge production within organizations is a complex process, specifically in a dynamic environment as a technopole. First, defining notions and clarifying semantic differences are essential in assimilating knowledge production concepts. Secondly, identifying the critical stages in the knowledge production process forms the basis for understanding the factors influencing its dynamics. In addition, the literature provides a series of works that designate and measure the outputs of this dynamic. According to Buesa et al. (2010), patents and scientific publications are appropriate for measuring innovation and knowledge production.



Expanding on the complexities of knowledge production dynamics in technopoles, the involvement of various actors emerges as a transformative force in the transition from a conceptual idea to a tangible product or service, as highlighted by Lyytinen et al. (2015). This transformative process extends to creating new production processes, aligning with the insights of Coghlan et al. (2019), who emphasize the development of innovative approaches to knowledge production. Furthermore, the technopole’s capacity for knowledge production is intricately linked to the quantity and expertise of knowledge workers, as emphasized by Hislop et al. (2018). Considering these multifaceted perspectives, it becomes evident that the collaborative efforts of diverse actors, the evolution of production processes, and the critical role of knowledge workers collectively contribute to the rich tapestry of knowledge production in technopoles.



In this dynamic context, the significance of knowledge protection mechanisms becomes critical. The robust securing of intellectual property, underscored by intellectual property rights and confidentiality measures, plays a pivotal role in shaping the innovation landscape within technopoles. As elucidated by Hurmelinna-Laukkanen (2011), adequate knowledge protection not only serves as an incentive for substantial investments in research and development but also ensures the exclusivity and commercial viability of proprietary knowledge. This protective environment is particularly crucial in fostering the growth of knowledge-intensive industries, aligning with the broader dynamics of knowledge production within technopoles. The intersection of these insights underscores the delicate balance between collaborative knowledge creation and the protection mechanisms essential for sustaining innovation in technopoles.





3. Methodology


3.1. Research Design and Variable Measurement


Our study aims to determine the main factors influencing the dynamics of knowledge production in technopoles in the Moroccan context. The selection of the Moroccan context for this study is driven by several key considerations aligning with the research objectives. Morocco’s distinctive socio-economic and geopolitical characteristics, ongoing economic transformations, and a growing emphasis on knowledge-based industries and innovation make it a compelling case study. The diverse and dynamic landscape of Moroccan technopoles, with various stakeholders and institutions, offers an opportunity to explore the in-depth interactions between research centers, universities, and industry players. Additionally, Morocco’s strategic geographical location, as a bridge between Europe, Africa, and the Middle East, should be considered a hub for regional collaboration and global innovation networks. By focusing on Morocco, this study aims to provide practical insights for policymakers, industry leaders, and researchers, addressing specific challenges and leveraging opportunities in a developing economy. Based on the literature review, we formulated the hypotheses that helped us to construct the following conceptual model (Figure 1).




3.2. Sample and Data Collection


Starting from the conceptual model, we developed an empirical analysis of primary quantitative data, which are collected based on a survey designed for a sample of Moroccan technopole actors located in Casablanca Technopark, Rabat Technopark, Tangier Technopark, and Agadir Technopark.



The selection of these technopoles is based on strategic considerations. Indeed, they are actively operational, allowing for real-time insights into the functioning innovation ecosystems. They represent Morocco’s diverse geographical regions and economic hubs, offering a comprehensive understanding of the country’s innovation landscape. Each technopole exhibits unique characteristics and strategic focuses, contributing to a rich dataset for a nuanced analysis of knowledge production dynamics. The choice of these technopoles ensures the relevance and applicability of the study’s findings, providing insights that can inform current policies, guide industry practices, and contribute to the ongoing development of these innovation ecosystems.



The survey questionnaire is structured into two main sections focusing on knowledge production dynamics within the technopole. The first section delves into the technopole’s environment, while the second section explores the knowledge production process. Before full-scale implementation, the questionnaire underwent a rigorous pilot test involving a small group of actors from Moroccan technopoles. This preliminary testing aimed to identify and rectify any potential weaknesses in the questionnaire’s structure and content while minimizing the plausibility of common method bias, as MacKenzie and Podsakoff (2012) recommended.



The feedback obtained during the pilot test proved instrumental in refining the questionnaire, ensuring clarity, relevance, and cultural appropriateness for the specific context of Moroccan technopoles. The choice of a five-point Likert scale as the primary question modality was deliberate, providing a balanced range for respondents to express their opinions, from strongly disagree to strongly agree. This scale offers a nuanced measurement approach, allowing for a more granular analysis of perceptions and attitudes within the surveyed population.



Additionally, the questionnaire incorporates open-ended and dichotomous questions to capture qualitative insights and facilitate a comprehensive understanding of knowledge production dynamics in Moroccan technopoles. In this study, we delineate the structure and dimensions of each construct as follows.



The initial construct, the internal environment, is evaluated through five dimensions. These specific metrics have been previously employed in scholarly works, notably in the studies conducted by Hsu et al. (2003) and Aligod (2015). Following the specifications of our study, we reduced the item number proposed by both authors, which represents a redundancy with the other present items in the model. The second construct encapsulates the external environment, assessed across three dimensions. This framework aligns with the established study by Aligod (2015), where we combined two items given the scope of our study. The third construct pertains to the knowledge creation and is evaluated through two dimensions. Similar measurement criteria have been applied in prior research, as Arikan (2009) exemplified. Rather than employing all dimensions proposed by the author, we opted to restrict the measurement of the third construct to two dimensions, as the remaining dimensions overlap redundantly with other constructs. The fourth construct encompasses knowledge transfer, evaluated across four dimensions by the approach taken by Minbaeva (2007). We employed the same items suggested in the author’s study. The fifth construct concerns knowledge utilization, adapted from González (2019) and evaluated through six dimensions. Indeed, we limited dimensions following the particularities of our study area. Finally, the last construct, the dynamics of knowledge production, is appraised through three dimensions, following the methodology employed by Wagner (2006).



Table 1 presents the instruments for measuring all the constructs.



After six months, we received 325 responses to the survey, and after we carefully crosschecked them, we eliminated incomplete responses and retained 303 complete questionnaires without missing values. The heterogeneous nature of the technopole’s actors allowed us to use a stratified sampling technique, and the stratification variables are the following: Companies, Research and Training Organizations, Professional Associations, and Financial Organizations. After applying random sampling at each stratum, the size of the samples per stratum is presented in the following table (Table 2).



The analysis of the sample reveals distinct trends across the components. Predominantly, individuals in the sample tend to hold positions as Heads of Department (n = 184), outnumbering those in Junior Management (n = 69) and Directors (n = 50). Companies represent the most prevalent organizational type (n = 238), with a significant lead over Research and Training Organizations (n = 39), Professional Associations (n = 14), and Financial Organizations (n = 12). Furthermore, the majority of respondents work in organizations with 1–50 employees (n = 225), followed by those with 51–100 employees (n = 58) and 101 and above (n = 20). In terms of activity fields, IT Solutions emerge as the most common (n = 60), followed by E-business (n = 67) and Education (n = 45). Additionally, the majority of respondents have less than 5 years of experience (n = 150), with 5–15 years (n = 96) and more than 15 years (n = 57) following suit. Furthermore, individuals under 36 years old constitute the largest group (n = 182), followed by those between 36–55 years (n = 95) and more than 55 years (n = 26). Lastly, males (n = 207) outnumber females (n = 96) within the sample. These insights underscore the diverse demographics and professional characteristics within the surveyed population, with notable variations observed across different parameters.





4. Results and Discussion


We used SEM-PLS confirmatory composite analysis techniques to test the validity and reliability of the indicators of the model (Hair et al. 2020, p. 2). First, to evaluate the convergent validity, we measured the loading factor and observed that loading values were above 0.700. Cronbach’s alpha values are above 0.700, and the discriminant validity as the square root values of average variance extracted (AVE) is above 0.500 (Fornell and Larcker 1981). Table 3 and Figure 2 present the results of item loadings, Cronbach’s alpha values, composite reliability (CR), and average variance extracted (AVE).



These results show a high reliability in the measurement model and good consistency among all of the study’s variables. We also examined the discriminatory validity of the constructs using the Heterotrait–Monotrait Ratio (HTMT) (Table 4). The values were below 0.9, which shows adequate discriminatory validity (Henseler et al. 2015).



Furthermore, the variance inflation factors (VIFs) assessed the collinearity among the constructs, and the values are presented in Table 5.



The results indicated that there were no collinearity issues because the values ranged between 1.455 (TRANS4) and 2.892 (EXPLOI2) and did not exceed the recommended threshold of 3 (Hair et al. 2020).



The model fit measurement of the variables proves they are satisfactory because the value of the SRMR is 0.058, and the value of the NFI is 0.921. Therefore, there are no collinearity problems between the variables.



Evaluating the structural model involves examining the significance and validity of relationships and interactions among constructs. This assessment explores the underlying mechanisms connecting variables, providing insights into the coherence of the theoretical framework. We used a boot-strapping procedure to analyze the relevance of our model’s path coefficients and to measure the study’s hypotheses (Table 6).



The main objective of our study is to explore the factors influencing knowledge production dynamics in technopoles. The quantitative analysis has relied on t-values and a significance level to accept or reject hypotheses. All hypotheses with t-values exceeding 1.64 and p-values below 0.05 have been deemed acceptable. Explicitly, this study found that the internal environment of a technopole, detailed as the services it offers and its governance mode, positively affects knowledge production dynamics (β = 0.673, t = 2.620, p < 0.005).



Our findings are consistent with some prior works, such as the analysis developed by Calvo et al. (2017), which examined the impact of services that the territorial network offers to its actors, explicitly knowledge-intensive companies. Results show that such services enable them to develop their business model in favorable conditions. In a different context, Corrocher et al. (2019) emphasized in their study of Italian science parks that advisory and legal services contribute to the performance of firms compared to others localized outside the parks. Furthermore, Balle Andrea et al. (2019) argue the importance of technical consulting, human resources training, and product and process innovation in favor of technopole actors and consider that these services influence the development of knowledge-production mechanisms.



Our study stresses the importance of the governance mode since it sets an environment of engagement for coordination between actors and improves knowledge production. Such findings align with other studies, such as Berthinier-Poncet (2015) and Ehlinger et al. (2015), that argue the importance of governance in developing a dynamic production in a network.



The internal environment in Moroccan technopoles plays a pivotal role in shaping the dynamics of knowledge production. These technopoles, exemplified by the Casablanca Technopark, offer essential services such as infrastructure, networking, financing access, and collaborative spaces, fostering an environment conducive to innovation. Governance structures, often involving partnerships between government entities, industry players, and educational institutions, provide strategic direction and support. For instance, the Rabat Technopole has effectively utilized its governance framework to establish collaborative research initiatives between universities and businesses, enhancing knowledge production. In Agadir’s technopole, the focus on sustainable agriculture is supported by governance structures that encourage partnerships between agricultural businesses and research institutions, influencing knowledge dynamics. The interplay of comprehensive services and effective governance enhances the collaborative ecosystem, facilitating knowledge exchange and driving innovation across diverse sectors within Moroccan technopoles.



On the other hand, our results prove that the external environment of a technopole, which represents the economic environment, the regional innovation system, and the innovation legislation, influences knowledge production dynamics in a technopole (β = 0.511, t = 3.570, p < 0.005). In this sense, Gomes et al. (2023) report that regional innovation inputs positively influence regional innovation outputs, which are represented by activities resulting from knowledge production in technopoles. According to Zhang et al. (2023), innovation cohesion is considered an influencing factor of territorial network dynamics, which promotes a strong innovation association between the network’s actors.



Morocco’s regional innovation system significantly shapes knowledge production in technopoles, with tangible examples illustrating its impact. For instance, the Casablanca Technopark benefits from its proximity to academic institutions like the University of Hassan II, fostering collaborative research projects that translate into innovative solutions. In parallel, the technology in Rabat has successfully integrated government-supported initiatives, such as creating a seed capital fund, promoting entrepreneurship, and accelerating the development of cutting-edge technologies. Additionally, the technopole in Tangier has strategically partnered with local industry players, forming a dynamic ecosystem where knowledge flows seamlessly, leading to advancements in various sectors. Similarly, the technopole in Agadir has capitalized on its regional innovation system, leveraging collaborative networks to boost knowledge production, particularly in areas such as agriculture and renewable energy. These concrete examples illustrate how Morocco’s regional innovation system catalyzes transformative knowledge production within its technopoles through targeted collaborations and initiatives.



Furthermore, our study underlines that the capacity of actors for knowledge creation (β = 0.602, t = 1.484, p < 0.005), knowledge transfer (β = 0.271, t = 4.292, p < 0.005), and knowledge utilization (β = 0.384, t = 5.885, p < 0.005) to influence the dynamics of knowledge production within the technopole.



These findings are consistent with Lynch and Jin’s (2016) and Chung et al.’s (2019) results that the ability of knowledge creation may expand the knowledge base and increase the network actors’ performance. In their study, Lehyani et al. (2023) assert the significance of knowledge transfer in enhancing employee effectiveness. This process relies on sharing tacit and explicit employee knowledge within an organization, leading to the generation, design, and development of more brilliant ideas.



The overarching goal is to enrich workers’ knowledge and enhance the organization’s overall management effectiveness, directly impacting employee performance and, consequently, their motivation to work. Furthermore, Favre-Bonté et al. (2015) argue that it is essential for actors to maintain an appropriate balance between exploration and exploitation to increase their competitiveness. Kurtoğlu (2016) explains that the knowledge production process is based on knowledge exploration, which means using the potential firm-specific knowledge through value creation activities, followed by knowledge exploitation using the knowledge produced by the company or the knowledge received from external open sources.



Our findings show that spillover effects from the proximity and collaborative culture of high-tech industries and research institutions shape knowledge production dynamics in technopoles. The concentration of talent fosters local mobility and face-to-face interactions, facilitating unintentional knowledge transfer. Collaborative projects, innovation culture, and knowledge networks continuously exchange insights, amplify synergies, and sustain the technopole as a hub for innovation and cutting-edge developments (Neves and Sequeira 2018).



Nonetheless, some research has pointed to gaps in knowledge creation’s influence on knowledge production within technopoles. For example, Du Chatenier et al. (2009) concluded that a reduced proximity between actors in the case of technopoles might represent a challenge for them regarding the effective organization and content of collaborative knowledge-creation processes.



Moreover, Ode and Ayavoo (2020) argue that knowledge sharing does not significantly influence firm innovation. They add that knowledge sharing is more relevant to innovation when mediated by knowledge application. Our findings also deviate from some studies on knowledge utilization; for example, Ganzaroli et al. (2016) assert that an excessive focus on exploration leads to organizational ‘myopia’ and excessive exploitation is equally destructive, as organizations can enter a cycle of failure–research–change–failure.



As concrete examples of knowledge creation, transfer, and utilization in Moroccan technopoles, inter-organizational knowledge exchange significantly influences innovation dynamics. For instance, collaborations between established businesses and startups accelerate technological development at the Casablanca Technopark, illustrating successful knowledge transfer. Tangier’s technopole excels in partnerships within the automotive sector, fostering advancements in design and production. Simultaneously, Agadir’s technopole demonstrates fruitful collaborations in agriculture and renewable energy, driving innovation in sustainable solutions. These instances highlight how inter-organizational collaboration enriches the collective knowledge pool, propelling sustained innovation across diverse sectors. The knowledge transfer and utilization dynamics, exemplified in Casablanca and Tangier, play a crucial role in sustaining ongoing innovation and technological advancements within Moroccan technopoles.



The research establishes connections between the factors influencing knowledge production within the context of territorialized networks of organizations, with a specific focus on technopoles in Morocco. The proposed conceptual model revealed a substantial influence of various variables. The findings highlight a noteworthy impact of macro- and micro-level factors on the dynamics of knowledge production in Moroccan technopoles. In light of these results, the contributions of internal and external environments, along with the involvement of technopole stakeholders in creating, transferring, and utilizing knowledge, are considered highly effective in enhancing the dynamics of knowledge production within the Moroccan network.



4.1. Implications of the Research


From a theoretical perspective, our contribution is twofold. Firstly, we need to fill a gap in the literature on technopoles because our study is set in the New Geographical Economics theory (Krugman 1991; Krugman and Venables 1995), where an abundant literature describes and analyzes the phenomenon of a spatial concentration of economic and technological activities starting from the work of Alfred Marshall (2013). Indeed, a vast amount of the literature has developed around the various forms of territorialized networks of organizations, and concepts have since followed one another in academic work and public action, leading to ambiguity in their designation (Bourbousson 2018).



Among the different forms of economic and technological agglomeration identified in the literature (industrial districts, local production systems, clusters, competitive poles, innovative milieu, and science and technology parks), the current research highlights the case of technopoles and extends the comprehension of their particularities. A comparison of studies analyzing different agglomeration forms reveals that the technopoles phenomenon is less frequently mentioned, despite its worldwide presence, and as a result, our study advances the field of innovation activities agglomeration with an emphasis on technopoles.



Secondly, the study identifies the factors influencing knowledge production dynamics in a technopole and presents a conceptual model describing relations between factors. Moreover, the technopole refers to the incarnation of a shared vision that focuses on networking heterogeneous organizations and creating synergies that result from the effects of proximity and the services provided by the technopole, which consequently encourages the cross-fertilization of knowledge and skills. As a result, the collective accumulation of knowledge and expertise in a single geographical territory is supposed to create dynamics for knowledge production. Despite theoretical studies and practical experience in determining the factors that may influence the dynamics of knowledge production in an economic agglomeration, researchers corroborate the complexity of this process and the addition of new factors due to the rapid changes in today’s economies and societies. In this sense, our study fills the gap by presenting a conceptual model to delimit the concepts used in the context of abundant literature. This model visually represents the links between the concepts and notions identified and cited in the literature review. That said, the model provides a clear articulation of the research problem.




4.2. Managerial Implications


Based on these findings, our study generates suggestions for managers at three levels: actors of technopoles, technopoles, and regional actors.



First, at the level of the technopole actors, our suggestions focus on the importance of knowledge creation, transfer, and utilization vitalization. The results reveal the importance of the knowledge-creation process within actors. It represents a pillar of growth support and innovation for organizations and a source of competitive advantage for wealth creation. Knowledge creation should therefore be placed in the foreground of knowledge production initiatives within organizations. In addition, knowledge transfer should be promoted within technopoles, through events that may lead to the establishment of several types of proximity between the actors of technopoles (physical, organizational, and institutional). Moreover, the technopole actors should create a balance between knowledge exploration and knowledge exploitation (Thanos et al. 2023). Indeed, exploration without exploitation is not economically viable in the long term, and exploitation without exploration results from using ancient knowledge in the long term (González 2019).



Second, a technopole should focus on improving the interaction of all its actors and intensifying the implementation of activities that generate interaction situations for the better use of performative knowledge production (Burgess et al. 2017). In addition, skilled workers influence the deployment of an innovative process of knowledge production within technopoles. With this in mind, we recommend that a technopole’s stakeholders map their needs and skills to facilitate the recruitment of knowledge workers. The dynamics of knowledge production in technopoles also depend on their role in monitoring the programs and ensuring the integration of common objectives and collective actions. Stakeholders are expected to play an influential lobbying role. In addition, the ongoing assessment of results via localized monitoring and evaluation systems would help to quantify the outputs of the technopole’s knowledge production dynamic and enable better decision-making.



Third, our findings show that the technopolitan activity is influenced by the effective partnerships between the territory and the technopole. Our evidence suggests that technopoles act in synergy within innovation ecosystems by fostering innovation locally through collaboration with active external actors of the region (El m’hadi and Cherkaoui 2023). In this sense, it is required to establish partnerships with the different regional actors oriented toward innovation and fostering a knowledge search (Landoni et al. 2023). Furthermore, Morocco should develop a political and economic strategy for integration into the knowledge economy through strengthening the innovation incentive system and strengthening the regulatory protection system to create an attractive implementation of industrial policies to create and support technopoles. This transformative approach encourages research and development, protects intellectual property rights, and invests strategically in advanced technology poles. By encouraging innovation, attracting investment, and providing advanced infrastructure, these actions collectively position Morocco to thrive in the dynamic landscape of the global knowledge-based economy.





5. Conclusions


This paper attempts to develop a conceptual framework of knowledge production dynamics in technopoles. In doing so, it relies on the existing studies to develop the research based on the research question: How can we define the factors influencing the dynamics of knowledge production in technopoles? This study has assessed the effectiveness of various factors on knowledge production dynamics within a technopole based on the results of hypothesis testing. It argues that the internal and external environment of a technopole, and the actors’ ability for knowledge creation, knowledge transfer, and knowledge utilization influence knowledge production dynamics in a technopole.



Our paper has clear theoretical and managerial implications for the research community and practitioners. Theoretically, the study identifies the factors influencing knowledge production in a technopole. Considering the heterogeneous nature of the actors composing the technopole and the network’s multiple activation modes, our study’s results provide a first refined conceptual model for knowledge production dynamics. Therefore, this study generates managerial implications. At the level of the activation of knowledge production dynamics in Moroccan technopoles, our analysis points to the need to intensify the implementation of activities that generate interactions between the actors. Moreover, our findings show that the technopole activity is influenced by the effective partnerships between the territory and the technopole. In this sense, it is required to establish partnerships with the different regional actors oriented toward innovation and knowledge. In this sense, Morocco should develop a political and economic strategy for integration into the knowledge economy through strengthening the innovation incentive system and the regulatory protection system to create an attractive implementation of industrial policies to create and support technopoles.



This study has several areas for improvement that may lead to further research opportunities. First of all, our study was confronted by the absence of econometric data, which made using the spatial econometric models unfeasible. In addition, this study was confronted with the generalization of the findings to other types of territorial networks of organizations.



Certain limitations are associated with this research, which provide a gap for future studies. First, we intended to quantify the technopole’s knowledge production with one of the spatial econometric models, the knowledge production function as an example (Neves and Sequeira 2018). However, we needed more econometric data. In addition, we can cite the difficulty of generalizing the results obtained to other types of territorial networks of organizations due to their different nature. Indeed, the data necessary for the Moroccan technopoles case need to be more comprehensive to propose a general model.



As suggestions for future research, we emphasize the importance of conducting econometric studies to understand knowledge production mechanisms better. Indeed, it would be interesting to study the effect of the collaboration of research and development actors on the creation of knowledge at the regional level, especially if we take into account the fact that further research could lead to the quantification of the territorial externalities of the Moroccan technopoles using spatial econometric models. Analyzing the spillover effects, the distribution of knowledge transfer, and the impact on the local economy is promising, as the use of spatial models can reveal spatial relationships, thus contributing to evidence-based policymaking, especially if we consider that these external factors guide future research on the impact of technopoles in the Moroccan context. It is also interesting to explore the econometric modeling of the regional knowledge production function for the case of the African continent. However, future studies will also be oriented towards analyzing other forms of territorial networks of organizations established in Morocco to compare with the results obtained in the present research.
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Figure 1. Research conceptual model. 
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Figure 2. Model after PLS-SEM analysis. 
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Table 1. Questionnaire constructs and their corresponding items.






Table 1. Questionnaire constructs and their corresponding items.





	
Variables

	
Items






	
Internal environment adapted from Hsu et al. (2003) and Aligod (2015)




	
IE1

	
Basic services




	
IE2

	
Advanced and specialized services




	
IE3

	
Innovation support service




	
IE4

	
Mode of governance




	
IE5

	
Innovation policy




	
External environment adapted from Aligod (2015)




	
ENV1

	
The regional innovation system




	
ENV2

	
The economic environment




	
ENV3

	
Innovation legislation




	
Knowledge creation adapted from Arikan (2009)




	
CREA1

	
Knowledge exchange opportunities




	
CREA2

	
Knowledge exchanges completed




	
Knowledge Transfer adapted from Minbaeva (2007)




	
TRANS1

	
Nature of knowledge




	
TRANS2

	
The dissemination capacity of knowledge transmitters




	
TRANS3

	
The absorptive capacity of knowledge receivers




	
TRANS4

	
Proximity between actors




	
Knowledge utilization strategies adapted from González (2019)




	
Knowledge exploration strategies




	
EXPLOR1

	
Progressive improvement




	
EXPLOR2

	
Troubleshooting




	
EXPLOR3

	
Promoting progressive improvements




	
Knowledge exploitation strategies




	
EXPLOI1

	
Access to new technologies




	
EXPLOI2

	
Investment in NICT R&D




	
EXPLOI3

	
Introduction of new technologies in its production processes




	
Dynamics of knowledge production adapted from Wagner (2006)




	
PROD1

	
Patents




	
PROD2

	
New products or services




	
PROD3

	
New production processes








Source: authors.













 





Table 2. The structure of the sample.






Table 2. The structure of the sample.





	
Layering Variables

	
Frequency






	
Position

	
Junior management

	
69




	
Head of department

	
184




	
Director

	
50




	
Organization Type

	
Companies

	
238




	
Research and Training Organizations

	
39




	
Professional Associations

	
14




	
Financial organizations

	
12




	
Organization size

	
1–50 employees

	
225




	
51–100 employees

	
58




	
101 and above

	
20




	
Activity fields

	
Management Consulting

	
25




	
Digital marketing

	
17




	
IT solutions

	
60




	
Green-Tech

	
39




	
Med-Tech

	
23




	
Education

	
45




	
E-business

	
67




	
Social economy

	
27




	
Years of experience

	
Less than 5 years

	
150




	
5–15 years

	
96




	
More than 15 years

	
57




	
Age Group

	
Less than 36 years

	
182




	
36–55 years

	
95




	
More than 55 years

	
26




	
Gender

	
Female

	
96




	
Male

	
207











 





Table 3. Construct reliability and validity.






Table 3. Construct reliability and validity.





	
Construct

	
Items

	
Loadings

	
Cronbach’s Alpha

	
Composite Reliability (rho_c)

	
Average Variance Extracted (AVE)






	
Internal environment

	
IE1

	
0.873

	
0.848

	
0.886

	
0.566




	
IE2

	
0.803

	

	

	




	
IE3

	
0.802




	
IE4

	
0.873




	
IE5

	
0.915




	
External environment

	
ENV1

	
0.968

	
0.860

	
0.915

	
0.782




	
ENV2

	
0.680

	

	




	
ENV3

	
0.957

	

	




	
Knowledge creation

	
CREA1

	
0.792

	
0.874

	
0.940

	
0.887




	
CREA2

	
0.890

	

	




	
Knowledge transfer

	
TRANS1

	
0.877

	
0.767

	
0.848

	
0.584




	
TRANS2

	
0.846

	

	




	
TRANS3

	
0.935

	

	




	
TRANS4

	
0.784

	

	




	
Knowledge utilization strategies

	
EXPLOR1

	
0.873

	
0.869

	
0.902

	
0.605




	
EXPLOR2

	
0.803

	

	




	
EXPLOR3

	
0.802

	

	




	
EXPLOI1

	
0.873

	

	




	
EXPLOI2

	
0.912

	

	




	
EXPLOI3

	
0.876

	

	




	
Dynamics of knowledge production

	
PROD1

	
0.852

	
0.856

	
0.912

	
0.775




	
PROD2

	
0.910

	

	




	
PROD3

	
0.877

	

	











 





Table 4. Discriminant validity testing by Heterotrait–Monotrait Ratio (HTMT) values.
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	Variables
	CREA
	ENV
	Internal Environment





	CREA
	
	
	



	ENV
	0.066
	
	



	Internal Environment
	0.061
	0.807
	



	Knowledge Utilization
	0.033
	0.630
	0.610



	PROD
	0.111
	0.365
	0.568



	TRA