Exploiting external knowledge for innovation: What factors matter? An applied analysis
Abstract:
This paper aims to evaluate through an empirical analysis the impact of social capital on the innovative performance of companies of the energy sector in Spain, as well as the role of firms’ absorptive capacity and membership to a business association as mediating variables in this relationship. The energy supply sector in Spain is analyzed through a sample of 197 companies, using PLS-SEM technique. This study provides empirical evidence on the positive and significant effect of firms' social capital on their innovative performance, and the mediating effect of firms' absorptive capacity and membership in a business association. It is concluded that politicians and managers should be aware about the importance of firms’ connectivity in the current digital society. But interaction and knowledge diffusion are of little use if companies do not develop their knowledge absorptive capacity, to effectively exploit external knowledge. Finally, the role of business associations as platforms for the dissemination and absorption of knowledge, as well as business innovation, is highlighted.
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1. Introduction
The business context is currently experiencing a rapid and extensive transformation at a global level. To manage these changes, organizations must develop specialized capabilities and integrate them effectively into their existing systems to develop innovations through which drive value creation (Su et al., 2013; Pundziene et al., 2022).; Corbo et al., 2023; Mazzucato, 2024). Innovation plays a vital role in this context as it promotespromoting the creation and exploitation of opportunities by firms, having gained significant importance over time as a crucial element for the survival and business competitiveness (Ramadani et al., 2019; Gherghina et al., 2020; Kijkasiwat, & Phuensane, 2020; Lin et al., 2020; Padilla-Lozano & Collazzo, 2022).
Firms that are highly innovative possess a greater ability to adapt to contextual concerns quickly and effectively, compared to those that are less innovative (Tubridy, 2021; Ramos-Hidalgo et al., 2022; Yoon & Kwon, 2023; Enríquez-Calvo et al., 2024). However, those companies that solely focus on their internal knowledge resources may miss out on the dynamic effects of external and internal knowledge resource interplay, since enterprises must continually invest in expanding their knowledge base to synergize ideas (Nguyen et al., 2018; Balland et al., 2022; Bedford et al., 2022; Ge & Liu, 2022).Balland et al., 2022; Ge & Liu, 2022; Aliasghar et al., 2023; Audretsch & Belitski, 2024). The main aim of the present study is to assess through an empirical analysis the impact of social capital on the innovativeness of firms in the studied sector, as well as the role of absorptive capacity and membership to a business association as mediating variables in this connection.
Therefore, businesses must continuously improve their ability to absorb new knowledge and transmit it for innovation purposes (Bacon et al., 2019; Sánchez-García et al., 2023). In this regard, the concept absorptive capacity makes reference to the acquisition, assimilation, transformation, and exploitation of new knowledge, being connected with the literature on organizational learning, which suggests that enhancing an organization's capacity to absorb knowledge can improve its ability to implement innovations (Cohen & Levinthal, 1989; Claver-Cortés et al., 2020; Hurtado-Palomino et al., 2022; Mirza et al., 2022).
Nowadays networking plays a crucial role in creating value (Sjödin et al., 2022). In this regard, business associations have the potential to influence their members' innovation capabilities by providing them with access to vital resources such as information and knowledge, by acting as intermediaries, offering specialized counseling, support for innovation outcomes, and facilitating knowledge sharing and application among members (Dalziel, 2007; Mejía-Villa et al., 2017; Prieto-Sandoval et al., 2021). 
Furthermore, the quality of relationships that businesses establish with surrounding actors, including trust, close bonds, shared norms, and aims, may impact their innovation capacity (Mejía-Villa et al., 2016; Benitez et al., 2020), which leads us to the concept of social capital. Social capital represents an important element that may influence the innovativeness of businesses, as refers to a network of interpersonal relationships that offer knowledge and support for the development of value, particularly in the case of trusted agents (King et al., 2019; Kobeissi et al., 2023).
Knowledge resources are deeply embedded in entities, so that having a broad internal and external social capital may offer extensive opportunities for learning for both individuals and businesses (Kanwal et al., 2022; Meyer, 2022). Thus, the establishment of mutually beneficial interactions between companies depends on factors such as trust, respect, and mutual benefit, which facilitates consistent quality and efficiency of the knowledge flow and the establishment of stable long-term relationships, which is especially important for the exchange of tacit knowledge and allow companies to receive continuous support in their innovation efforts (Gupta & Thomas, 2019; Tajpour et al., 2022; McTiernan et al., 2023). 
However, the role of social capital in fostering innovation needs to be further investigated, asDespite the recognized importance of social capital in fostering innovation, there is still no consensus on how social capital impacts the innovative performance of companies (Pillai et al., 2017; Aragón-Amonarriz et al., 2019; Ghahtarani et al., 2020; Baycan & Öner, 2023; Sun et al., 2023). Furthermore, in recent years, knowledge absorption has positioned itself as a key element for companies to generate a solid knowledge base, which can be applied to the development of innovations of different kind (Claver-Cortés et al., 2020; Khan et al., 2022; Wang et al., 2023). HoweverIn this regard, further research efforts are needed to try to reveal the relationship between social capital, absorptive capacity, and firms’ performance in terms of innovation (Lyu et al., 2022; Naqshbandi & Jasimuddin, 2022).; Ali et al., 2023). This research provides new insights into the complex relationships between social capital, absorptive capacity, active membership in business associations, and innovative performance, specifically within the context of the energy supply sector in Spain. In this regard, to the best of our knowledge, this study is the first to empirically evidence the mediating role of active membership in business associations in this context, shedding light on how networking and external knowledge resources contribute to firms’ innovative performance by analyzing a previously unexplored mechanism.
Regarding company membership and active participation in business associations, to the best of our knowledge, there are no previous studies that analyze the role of active membership in a business association as a mediating variable between social capital and the innovative performance of firms. The energy supply sector was chosen because is a key sector in Spain in terms of production and added value, which has a direct impact on the quality of life of the population, the development of industry and the economy. For this reason, it is essential to find out what are the driving factors of the innovative performance of the companies in the sector, since they would allow to increase productivity and value creation, impacting positively on the quality of life of the population and the future development of the national industry.
The aim of the present study is to assess through an empirical analysis the impact of social capital on the innovativeness of firms in the studied sector, as well as the role of absorptive capacity and membership to a business association as mediating variables in this connection. Therefore, this paper adds to the existing body of literature by presenting empirical evidence about the importance of social capital for firms, and its impact on the propensity of firms to belong to a business association, firms’ absorptive capacity and innovative performance.
To carry out this researchgather primary data for the analysis, a systematic questionnaire incorporating validated scales was designed and delivered to the developed to measure social capital, active membership in business associations, absorptive capacity, and innovative performance. This questionnaire was distributed to organizations ofwithin the sector using Microsoft Outlook and Qualtrics software. The SABI database was employed to identify active companies, revealing a population of 13,339 active firms. The sample comprised 197 companies from various regions of Spain, ensuring that both the population under study. Partial and the analyzed sample exhibited similar characteristics in terms of their distribution. Two different methodologies were employed to verify whether the minimum sample size required for PLS estimation, according to the proposed model, was exceeded: the minimum R-squared method and the G*power software. Following data collection, the partial least squares structural equation modeling (PLS-SEM) technique (PLS-SEM) was selected forused to estimate the estimation ofproposed relationships, with the postulated connection. Particularly, data was analyzedanalysis conducted using the 3.9 version of SmartPLS software. This paper is organized as mentioned below. In version 3.9.
The results of this study evidence the positive and significant influence of social capital on firms’ innovative performance both, directly and indirectly, being a useful tool for creating and leveraging intra-organizational connections and robust networks with external partners, as well as for driving the active membership in business associations and increase the firms’ capacity to absorb new knowledge from external sources. This finding builds on previous work by showcasing how social capital facilitates both access to knowledge and its effective integration and utilization within the firm, being highlighted the significant role of business associations as key mediators that facilitate knowledge sharing and resource flows among firms, increase firms' capacity to absorb new knowledge, support collaborative innovation efforts, and promote the realization of joint efforts for the achievement of shared objectives. This insight is particularly valuable for the literature on innovation, suggesting that public and private formal associations play a crucial role in fostering a supportive environment for innovation. Moreover, the absorptive capacity of firms is identified as a mediator between social capital and innovative performance, which closes gaps between the literature on organizational learning and innovation, highlighting the need to develop internal capabilities to effectively leverage external knowledge, and connecting the dynamics of social capital with practical innovation outputs. This investigation has interesting theoretical and practical implications for academicians, policymakers and managers.
Regarding to the structure of this paper, in the next section, the theoretical foundations that support the four hypotheses presented in this study are presented. Then, the technique used to carry out the quantitative analysis is explained. Subsequently, are detailed and discussed the results. Finally, conclusions are developed based on the results, and the main limitations and suggestions for further research are presented.

2. Literature review
2.1. The significance of social capital for firms’ innovative performance
Social capital refers to the firms’ network of valuable relationships and is strongly related to the extent to which individuals exchange knowledge and other resources that are embedded in their network of relationships (Muniady et al., 2015; Wang, & Ho, 2017; García-Villaverde et al., 2018). Social capital offers businesses with significant learning possibilities, since permits and promotes the flow of information between parties and contributes to the formation of intellectual capital, being also feasible to incorporate resources into an organization's structure to facilitate the adoption and enhancement of new technologies (Berraies et al., 2020; Al-Omoush et al., 2022). However, the true worth of knowledge can only be realized when is cultivated and effectively exchanged by people among organizations (Ali et al., 2018).
The conceptual scope of social capital identifies it as a resource-based and performance-focused approach, where the resources lie in interpersonal conduct and influences the companies’ performance (Nahapiet, 2008; Kraus et al., 2022). Social capital as a concept is built through three dimensions (cognitive-relational-structural), all of which may be predictors of firms’ success (Muniady et al., 2015). In this manner, the theory of social capital posits that socialization is a necessary and crucial prerequisite for a resource's worth, claiming that interactions between company members and external actors are key requirements for knowledge generation and exchange, and the development of innovations (Muller et al., 2019; Shamim et al., 2021).
Social capital improves the effectiveness of the organizations by making possible to access to certain essential resources and data and can impact the effectiveness of enterprises via information exchange and innovation (Ganguly et al., 2019; Singh et al., 2021; Ince et al., 2023). This research employs and explains the previously mentioned three elements of social capital, based on the seminal paper of Nahapiet and Ghoshal (1998). Structural social capital describes which agents relates to form relationships and how these ones are established, including network patterns, connections, density, and hierarchy, and encompasses the processes, precedents, regulations, and roles that are seen as manifestations of this structure (Lee et al., 2019; Rezaei et al., 2020; Zhang & Huang, 2022). Access to multiple parties for transmitting and sharing knowledge is facilitated by structural social capital, which also increases the likelihood of exchange and allows individuals to get in touch with other agents with the aim of gaining information and experience (Al-Omoush et al., 2022; Tajpour et al., 2022). With respect to the relational aspect of social capital, refers to the level of strength, trust and type of the connections that may be created over time through encounters between certain agents, and affect some features of behavior, such as recognition, liabilities, legitimacy, or trustworthiness (Lefebvre et al., 2016; Lang et al., 2022; Zhu et al., 2022).
The third component, the cognitive dimension, comprises organizational members' values, vision, and shared objectives, referring to a common language and code that reflects the fundamentals of communication, those resources that provide parties with common systems of meaning, interpretations, and representations (Mishchuk et al., 2022; Tajpour et al., 2022). Furthermore, this dimension is connected with shared culture, vision, and objectives (Ozgun et al., 2022; Daghar et al., 2023). These three facets of social capital are crucial for the innovative performance of any firm (Ganguly et al., 2019). Even though research on preserving vast social capital has several hurdles, the advantages of resourceful social networks are numerous and vary from academic accomplishments to professional growth and may assist to enhance organizational effectiveness, especially in terms of knowledge and creativity (García-Villaverde et al., 2018; Amiraslani et al., 2022). 
In this sense, social capital is commonly perceived as a reliable means for enterprises to attain knowledge and spur innovative performance (Zhang et al., 2020; Lyu et al., 2022). However, the insufficiency of resources has emerged as a significant impediment for enterprises in their efforts to establish social capital (Crupi et al., 2021). Due to the dynamic nature of the business environment, in which new technologies, legislative frameworks and social needs are constantly being developed, it is important to understand how social capital can be affected by these changes, and how firms can effectively leverage social capital to develop innovations to address the new challenges and opportunities posed by the environment. Thus, further research is needed to advance in the analysis of the complex interplay between social capital, innovation and the broader environmental and social contexts in which firms operate, to understand how social capital operates to promote innovation and to uncover the factors that might mediate this relationship (Vlaisavljevic et al., 2016; Pillai et al., 2017; Al-Omoush et al., 2022; Meyer, 2022; Morsut et al., 2022; Ince et al., 2023). Based on the above, the following hypothesis is proposed:
Hypothesis 1 (+): There is a positive and significant relationship between firms’ social capital and innovative performance.
2.2. Absorptive capacity for the effective use of social capital for innovation purposes
Absorptive capacity is a concept that has been widely analyzed in last decades and could be defined as an organization's capability to identify, assimilate, transform, and exploit external knowledge, and may be interpreted as the firms’ ability to effectively absorb and apply new information and knowledge to improve their performance (Cohen, & Levinthal, 1990; Sancho-Zamora et al., 2022). Regardless, it is described as a dynamic capability, which is supported by the literature on strategic management (Zahra, & George, 2002; Ávila, 2022).
On the basis of the seminal research of Cohen and Levinthal (1989; 1990) and Zahra, & George (2002), four aspects of knowledge absorptive capacity have been established: knowledge acquisition, assimilation, transformation, and exploitation. Businesses’ knowledge acquisition step can be understood as the capacity of entities to discover and access external knowledge that is vital to its operations (Marrucci et al., 2022). 
Then, through knowledge assimilation, firms develop and apply as effectively as possible different procedures and routines for analyzing, processing, interpreting, and understanding external information and knowledge, whereupon knowledge must be transformed by companies, which have to create procedures that assist the integration of current and new knowledge (Bedford et al., 2022). Finally, in order to enhance their performance, firms must exploit the integrated knowledge to the development of new operations, processes, competences, and routines (García-Villaverde et al., 2018).
Current research on absorptive capacity highlights its relevant role in the process of knowledge sharing (Akram et al., 2021; Marrucci et al., 2022). Furthermore, perceptions and autonomy of individuals on knowledge absorptive capacity facilitate information transmission between agents in a complementary manner, being trust an essential factor for the exchange of knowledge (Paulsen, & Hjert, 2014; Kaffashan et al., 2022). In this regard, relationships with trusted and knowledgeable individuals or organizations can provide firms with access to useful, quality information that they can use to train and improve their absorptive capacity, since trusted knowledge sources are more likely to provide accurate, reliable, and relevant information that can be used to improve firms' innovative performance (Chichkanov, 2021; Lyu et al., 2022).
According to the extant literature on absorptive capacity, a company's knowledge base drives its ability to absorb, integrate, and use new information in an iterative process (Salehi, 2022). It should be noted that greater absorptive capacity increases the use of information from external networks and fosters creativity, thereby allowing companies to access information and knowledge held by the agents that make up their social capital and use it to improve their innovative performance (Sheng, & Hartmann, 2019; Sánchez-García et al., 2023). Thus, while external information sources are essential for innovation, organizations’ skills to absorb and use this knowledge is crucial, since absorptive capacity enables them to appraise, integrate, and implement innovation (García-Villaverde et al., 2018; Naqshbandi & Jasimuddin, 2022).
Combining owned and acquired information constitutes innovation (Bedford et al., 2022). Therefore, absorptive capacity may serve as the foundation for innovativeness, since absorptive capacity means the capacity of businesses to use external knowledge, while innovative skills may be understood as the capacity of organizations to effectively create innovative goods. Thus, we hypothesize that when absorptive capacity is greater, enterprises get more value from social capital-reserved information. Companies that have strong social networks and relationships with knowledgeable and trustworthy individuals or organizations can access a wider range of knowledge sources and receive quality information, which can foster their ability to obtain new valuable knowledge from the environment and to develop innovations (Sheng, & Hartmann, 2019; Bedford et al., 2022).
Different authors have examined the relationship among the absorptive capacity of new knowledge and business’ performance in various fields and industries, the following are some of the most important ones (Su et al., 2013; Ince et al., 2016; Harris et al., 2021; Qu et al., 2022). However, further research efforts are needed to try to unveil the forms in which social capital favors the effective use of external knowledge, and how this is acquired, assimilated, transformed, and exploited to drive innovation in organizations (Ganguly et al., 2019; Ramayah et al., 2020; Zhao et al., 2021; Chatterjee et al., 2022). Based on the above, it is formulated the following hypothesis:
Hypothesis 2 (+): Absorptive capacity mediates the relationship between firms’ social capital and innovative performance.
2.3. Business associations
A business association is a private, formal, non-profit organization that bring together companies in a particular industry or sector to support the common interests of their members, especially in terms of knowledge, resources and capabilities and innovation, fostering trust, expectations of positive reciprocity and the establishment of mutually beneficial cooperation agreements. Dalziel (2007) characterizes them as non-profit organizations whose scientific, technical, or business-related requirements have a major influence on the capacity of its members to innovate.
In this sense, they can be recognized as facilitators of creativity in innovation games, since they are focused on specific market demands and have a high level of specialized skills and distinctive structures to capture value (Dalziel, 2006). Business associations are more than just gatherings of representatives, they are genuine mediators for innovation (Dalziel & Yao, 2010; Alfaro et al., 2017). 
According to Chen et al. (2014), the improvement in interactions between entrepreneurs has good impacts on access to new information and its development, innovative ability, and the production of competitive advantages. Thus, the use of business associations as a tool for cohesion and mediation can facilitate cooperation between direct competitors through the promotion of interaction between them, which can generate relationships of trust that promote the realization of cooperation projects and/or alliances between their associates, thereby generating new knowledge, having access to a greater quantity of resources, and having access to new capabilities and/or creating them. In this regard, the academic and professional communities have not adequately investigated or acknowledged the role that business organizations play and/or may play as advocates of innovation processes and capacities of enterprises (Dalziel, 2006; 2007; Benitez et al., 2020).
Throughout the previous millennia, merchants have established organizations to advocate their interests and promote collective action. Business associations may drive the innovative performance of companies by providing a platform for knowledge sharing and collaboration, and bringing together companies that specialize in a particular industry and have common interests, facilitating the exchange of knowledge, ideas, and best practices, as well as for learning about the latest technology, international markets, standardizations, and possible trade partners (Nugent & Sukiassyan, 2009; Eichenberger et al., 2022).
This can help companies identify new opportunities, generate new ideas and develop innovative solutions together, thereby increasing their chances of success. According to Gassmann et al. (2011), these sorts of firms and organizations engage in creative initiatives. Over the world, they have played a variety of functions, with one of the most significant being that of gatekeeper for their members' network, facilitating the discovery and acquisition of new knowledge.
In addition, they give value to its members even if they are already connected to others informally through social networks, since they use a different channel than other forms of social networks to convey information about player behavior. As a result, they may support a focus company as facilitators, fostering business action and differentiation, and operating as innovation drivers, availing the knowledge that their industry peers have already effectively harnessed (Van Hoof and Duque-Hernández, 2020). Similarly, they may build synergies across businesses, given that they are constituted of enterprises with similar innovation objectives and, in the majority of instances, are in the same sector (Cervantes et al., 2020).
In summary, business groups may give crucial help to businesses, particularly by making accessible the essential expertise (Prieto et al., 2022). Nevertheless, Mejía-Villa et al. (2017) establishes that business associations in his role of drivers of innovation have received scant attention over time, in spite of are non-profit entities with an associative nature that are aimed at defending their members’ interests and promoting their competitive position, in addition to boosting the diffusion of information and knowledge among their associates and their innovation capacities. Then, it is proposed the following hypothesis:
Hypothesis 3 (+): The variable business associations mediate the relationship between firms’ social capital and innovative performance.
2.4. Social capital, absorptive capacity, and business associations as key factors for firms’ innovative performance
Innovative marketing, management, services, processes, and products are the result of an organization's innovativeness, not the notion of innovation itself (Joshi, & Das, 2015; OECD, 2018). Innovativeness is the flexibility and readiness of firms to develop innovative methods for creating settlements based on knowledge in the current dynamic context, being network ties crucial requirements for the development of innovations (Sheng, & Hartmann, 2019; Kanwal et al., 2022; Yousaf et al., 2022; Nassani & Aldakhil, 2023). Ganguly et al. (2019) contends that the three mentioned dimensions of social capital influence the development of companies' creative capabilities.
Thus, persistence and the transfer of an organization's internal knowledge are required, but insufficient, to bring about innovation (Curado et al., 2015). To execute innovative initiatives, firms generally prioritize maintaining their ties with external partners in addition to their internal relationships, which assist them in analyzing their surroundings in search of novel technology and improved procedures (Jin & Shao, 2022; Farrukh et al., 2023). Therefore, inter-firm alliances also provide firms incentives to acquire tacit knowledge, being the most difficult kind of knowledge to codify and record, because it can only be acquired by observation, social interaction, and imitation (Parente et al., 2022; Liu et al., 2023).
In addition, harnessing a company's social capital may increase their knowledge absorption capacity and allow them to absorb knowledge on new technology and enter untapped areas (Akram et al., 2021; Kanwal et al., 2022). In this way, absorptive capacity enables companies to absorb new knowledge from the environment in an efficient and effective way and increase their knowledge base in an iterative process that favors their innovative capacity (Saiz et al., 2018). Thus, business innovation is influenced by both the sources of the current knowledge that is integrated to produce innovation and how economic players seek out new knowledge to absorb and apply to their activities, which is necessary to increase their innovativeness (Capaldo, & Messeni, 2015; Sheng, & Hartmann, 2019).
In this context, socializing is vital for generating trust and exchanging and combining intellectual resources, particularly tacit knowledge (Işık et al., 2021; Kucharska & Erickson, 2023). The latter is entrenched in the experiences, goals, and ideals of people, making its distribution challenging; yet its transmission may be enhanced by continual contact between persons in a particular location and time (Humpherys et al., 2022).
When a corporation obtains information from its social capital, its absorptive capacity influences its usage for innovation, so that a higher level of absorptive capacity may lead to a better innovation performance (Sheng, & Hartmann, 2019; Lyu et al., 2022). In this sense, business associations can exert a certain degree of cohesion among their members (Dalziel, 2006). This type of entity can increase the amount and value of the information and knowledge available to its associates, as well as promote the dissemination of information and knowledge, particularly tacit knowledge (Mejía-Villa et al., 2017).
Through the interaction of agents at various levels and the exchange of individual experiences, information, and perspectives at a particular time and place, the ideal environment to develop trust, new knowledge, ideas, and their integration is generated, which may result in the implementation of effective, creative, and efficient solutions to their shared issues. In this regard, effective growth of open innovation processes is contingent upon the seamless operation of communication channels and the presence of trustworthy stakeholders (Chesbrough, 2006; Aagaard & Rezac, 2022). 
Furthermore, business associations can also act as catalysts for innovation by advocating policies and initiatives that support innovation and entrepreneurship since, by acting on behalf of their members, can exert greater pressure to encourage the establishment of policies that promote innovation and entrepreneurship, helping to create a more conducive environment for companies wishing to innovate (Marques, 2017; Marco-Lajara et al., 2022). They also can encourage companies to take a more proactive approach to innovation, by organizing events, training programs and other activities focused on innovation, through foster a culture of innovation among their members. According to Putro et al. (2022), reciprocity is closely linked to the concept of social capital, since establishes the degree of equity, fairness, and cordiality with which social relations take place.
The existence of trust between stakeholders could promote the exchange of resources, especially those of intellectual nature, and therefore, the enhancement of the innovative potential of firms through the combination of valuable and specialized knowledge aimed at the achievement of a common goal, especially in terms of innovation (Cao et al., 2015; Lascaux, 2020; Wyrwich et al., 2022). Literature also emphasizes the significance of social ties in boosting people' access, transmission, absorption, and application of external information (Maghssudipour et al., 2020; Naqshbandi & Jasimuddin, 2022). In this regard, those agents that develop a high degree of absorptive capacity, will absorb, and exploit new knowledge to a greater extent that those lacking this ability, so that to make the most of external information, participants must develop a great level of absorptive capacity (Fukugawa, 2015; Kaffashan et al., 2022; Lyu et al., 2022). 
In this way, social capital allows companies to access resources held by external agents, such as funding, technology, and expertise and, especially, new knowledge, which can boost their absorptive capacity and the probability of successful advancement in their innovation endeavors. To the best of our knowledge, no such study has been previously conducted in the energy supply sector. Based on the above, the last hypothesis is raised, and Figure 1 presents the model developed on the basis of the hypotheses set forth.
Hypothesis 4 (+): There is a double mediation of the variables business associations and absorptive capacity in the relationship between firms’ social capital and innovative performance.
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Fig. 1. Model representation
Note: H1 = a3; H2 = a1 x b1; H3 = a2x c1; H4 = a2 x b2 x b1
Methodology
3.1. Population and sample
The population under consideration was extracted from SABI database, being comprised by 13,339 Spanish firms of the electricity supply sector. The sample for analysis is made up of 197 currently active Spanish firms.
The targeted population encompasses Spanish firms operating within the electricity supply sector (13.339 active businesses based on secondary information obtained from SABI database for the year 2019), and a sample of 197 enterprises has been compiled. In relation to its strategic significance, this sector impacts on the magnitude of prosperity and well-being experienced by the populace, exerting a substantial influence on the overall socioeconomic status and quality of life of individuals, is essential for the proper functioning of today's society, and conditions the growth possibilities of the industry.
Moreover, with respect to its economic relevance, according to the figures for the year 2019, extracted from the MINECO report 2021 (www.mincotur.gob.es), this sector generated in 2019 the thirteen-point eight percent of the Gross Value Added of the industry, and the nine-point four percent of the industry production, ranking second and third, respectively, in relation to the main industries and sectors of activity in Spain, as well as the highest level of productivity per employee, which amounted to four hundred sixty-six point five thousand euros.
3.2. Collection of data and measurement of variables
To acquire primary data, a survey was developed and disseminated to the population of firms under study by using the softwares Qualtrics, Empresite, and Microsoft Outlook. The survey was directed to the Chief Executive Officers, since is deemed to possess comprehensive knowledge of the entity's overall operations, including its primary decision-making organs. The minimum sample size was evaluated utilizing the minimum R2 method (Hair et al., 2016), and Gpower software in its 3.1 version, which yielded overwhelmingly positive outcomes. Table 1 furnishes a statistical overview of the outcomes obtained from the questionnaire.
Innovative performance was tested using thirteen items. By utilizing the scholarly papers of Prajogo and Ahmed (2006) and Škerlavaj et al. (2010) as foundations, innovative performance was assessed in the domains of process, product, management, and marketing. For its part, social capital variable is based on Nahapiet and Ghoshal (1998) three dimensions: structural, relational, and cognitive, is comprised of 18 elements and constructed on the basis of the research of Parra-Requena et al. (2013). Absorptive capacity was measured through 14 items, which were defined and distributed in each of the phases established by Zahra and George (2002), based on Flatten et al. (2011). Finally, the active belonging to business associations was examined through three items, signifying membership, or non-membership in an organization and active or passive activity by associates. For all of them, a 7-point Likert scale was used.
Table 1.
Statistical description of data
	 
	Mean
	Min
	Max
	S.D.

	Social capital
	5.016
	1
	7
	1.415

	Business associations
	1.868
	1
	3
	0.776

	Absorptive capacity
	5.067
	1
	7
	1.708

	Innovative performance
	4.809
	1
	7
	1.590


Source: Own elaboration
3.3. Analysis Technique
Researchers in the area of corporate strategic management have placed a considerable emphasis on PLS-SEM method in recent years (Hair et al., 2012), which has been employed to test hypotheses, particularly by using the 3.9 version of SmartPLS software. This technique has been chosen due to different reasons, among which, it is worth highlighting the following. Is ideal for carrying out predictive analytics, since simplifies the assessment of models containing latent linear relationships between variables (Hair et al., 2019a).
 This technique allows maximizing the variance explained by observable and unobservable variables (Roldan, & Cepeda, 2019), allowing the understanding of the existing correlation patterns between the established variables (Kline, 2015). It is especially useful in social science research, since it is a field of study in which there are many variables that cannot be observed directly (Roldán & Cepeda, 2019).
For the estimation of complex models with many latent variables measured by multiple indicators, or various structural relationships, it is an efficient tool which facilitates the modeling (Hair et al., 2013).
 This technique offers better robustness and flexibility than conventional methods, and is used in a large number of publications in first quartile journals, which validates its use. (Martínez & Fierro, 2018). In addition, it facilitates the estimate of complex models with small sample sizes and non-normally distributed data (Hair et al., 2019a). Lastly, the suggested model contains latent variables of the second order, and the method used enables its efficient estimation (Henseler et al., 2016).
3.3.1. Global model assessment
The investigated model contains multidimensional constructs. These are formed of many interrelated aspects which may be examined collectively as a cohesive theoretical concept (Edwards, 2001). Van Riel et al. (2017) established that a first analysis should be conducted to acquire the scores of the first-order latent variables, which will be utilized to model the second-order constructs in the future study. PLS is an excellent tool to carry out this process (Sarstedt et al., 2016). The two-stage procedure enables the second-order constructs to be endogenously formed inside the structural model (Ringle et al., 2012; Hair et al., 2019a). The SRMSR value is 0.069 > 0.08 (Hu, & Bentler, 1998), indicating a satisfactory fit of the global model.
3.3.2. Measurement models assessment
To examine the internal consistency, convergent validity, and discriminant validity, it is necessary to assess Cronbach's alpha (), composite reliability (c), and Dijkstra-rho Henseler's (ρA) (Hair et al., 2019a). As seen in Table 2, every result is considerably more than 0.7 (Chin, 1998; Dijkstra, & Henseler, 2015; Hair et al., 2019a).
 Confirming convergent validity requires evaluating the indicators' reliability, i.e., the size of the external loadings, and the average variance extracted, that represents the squared total mean value derived from the loadings of indicators associated with a particular construct (Hair et al., 2019a). Furthermore, the value of the external loadings is larger than 0.707, and the AVE is greater than 0.5, therefore this condition is also satisfied (Henseler et al., 2015; Hair et al., 2019a).

Table 2.
Measurement models assessment (1)
	 
	Cronbach’s alpha ()
	ρADijkstra-rho Henseler’s (ρA)
	cComposite reliability (c)
	AVE

	Absorptive capacity
	0.819
	0.838
	0.880
	0.648

	Innovative performance
	0.849
	0.853
	0.898
	0.689

	Social capital
	0.748
	0.867
	0.846
	0.607

	EXTERNAL LOADS
	A.C.
	I.P.
	Social capital
	 

	AC1
	0.739
	 
	 
	 

	AC2
	0.825
	 
	 
	 

	AC3
	0.864
	 
	 
	 

	AC4
	0.786
	 
	 
	 

	SC1
	 
	 
	0.872
	 

	SC2
	 
	 
	0.909
	 

	SC3
	 
	 
	0.874
	 

	IP1
	 
	0.814
	 
	 

	IP2
	 
	0.785
	 
	 

	IP3
	 
	0.860
	 
	 

	IP4
	 
	0.858
	 
	 

	VIF
	A.C.
	I.P.
	 
	 

	Absorptive capacity
	 
	2.021
	 
	 

	Business associations
	1.306
	1.346
	 
	 

	Innovative performance
	 
	 
	 
	 

	Social capital
	1.306
	2.275
	 
	 


Source: Own elaboration. Note: : Cronbach's alpha; c: Composite reliability; ρA: Dijkstra-rho Henseler's; AVE: Average variance extracted; VIF: Variance inflation factor.

Despite the fact that traditional requirements are satisfied (e.g., cross-loadings, Fornell-Larcker), these approaches have limitations that hinder the discovery of discriminant validity issues, being the HTMT ratio a more useful instrument to this end, having to be less than 0.85 (Kline, 2011; Henseler et al., 2015). Table 3 demonstrates that these criteria is mostly met by the model.

Table 3.
Measurement models assessment (2)
	HTMT
	A.C.
	B.A.
	I.P.
	Social capital

	Absorptive capacity
	 
	 
	 
	 

	Business associations
	0.462
	 
	 
	 

	Innovative performance
	0.758
	0.520
	 
	 

	Social capital
	0.799
	0.552
	0.818
	 


Source: Own elaboration
4. Results
4.1. Structural model assessment
Structural model assessment permits the examination of its predictive efficacy and the links between the variables within the model, thereby facilitating the testing of the formulated hypotheses (Hair et al., 2019a). In the initial stage, the Algorithm PLS process is conducted to ascertain the extent of collinearity among constructs, ensuring that the variance inflation factor is less than 3 (Hair et al., 2019c).
Then, one-tailed test is applied for path coefficients assessment, which are determined by running the bootstrapping process, considering 5,000 aleatory subsamples, taking values between 0 and 1, and indicating the influence that a change in the value of the source variable has on the target one.
Subsequently, R2 values are examined to assess the predictive ability of the model for every construct, being 0.25 (weak), 0.50 (medium), and 0.75 (high). Moreover, the ƒ2 magnitude is examined to determine the impact of each of the exogenous constructs on the R2 value of the endogenous latent variable to which it is associated. The ƒ2 value is categorized as small, moderate, or big if its value is near to 0.02, 0.15, or 0.35, respectively (Hair et al., 2019a).
Finally, the blindfolding procedure is used to examine the predictive significance (Q2) of the model with regard to each endogenous component, with predictive importance being low for values from zero to 0.24, medium for values from 0.25 to 0.49, and significant for values equal or greater than 0.5 (Hair et al., 2019b).
According to Hair et al. (2019a), the significant level and relevance of the associations, the value of the coefficients of determination (R2), collinearity, effect size (ƒ2), and predictive relevance must be assessed (Q2). Table 4 and Figure 2 display the direct and indirect relationships between the variables analyzed.
Analysis of the data reveals the absence of collinearity, since all VIF values are less than 3 (Hair et al., 2019c). Firms’ social capital has a positive and statistically significant influence on their innovative performance [0.342, p=0.000]. Furthermore, "Absorptive capacity" and “Business associations” mediate a statistically significant positive indirect impact [0.211, p=0.000] and [0.070, p=0.000] respectively, and the latter exerts a doble mediation between firms’ social capital and innovative performance. The suggested model explains 47.9%, 23.4% and 55.8%, respectively, of the variance of the "Absorptive capacity", “Business associations” and "Innovative Performance" constructs.
Table 4.
Summary of indirect effects
	T.E.
	D.E.
	I.E.

	bβ
	T
	bβ
	T
	Estimate
	C.I. 95%.

	0.645**
	13.888
	0.342**
	4.484
	Sum
	0.303
	 

	 
	H2
	0.211**
	[0.093-0.327]

	
	H3
	0.071**
	[0.005-0.150]

	
	H4
	0.021*
	[0.004-0.044]


Source: Own elaboration. Note: β: Coefficient β; T: T-value; T.E.: Total effect; D.E.: Direct effect; I.E.: Indirect effect.
Moreover, according to the values supplied by Cohen (1988), the contribution of the exogenous construct "Social capital” to the R2 value of the endogenous latent variables "Absorptive capacity", “Business associations” and "Innovative performance" (ƒ2) is high [0.569], and moderate [0.306, 0.116] respectively. In accordance with the values established by Hair et al. (2019b), the Q2 values for the endogenous variable’s "Absorptive capacity”, “Business associations" and "innovative performance" are 0.299, 0.221 and 0.374, respectively, indicating that the model has a moderate predictive relevance. Thus, based on the results, the proposed hypotheses are accepted.
[image: Diagrama

Descripción generada automáticamente]
[image: Diagrama

Descripción generada automáticamente]
Fig. 2. Results

5. Discussion
Enterprises require a vast knowledge base, expertise, and resources to carry out innovation development processes with certain guarantees of success, which forces them to look for external agents with similar interests and objectives in this regard (Ganguly et al., 2019; Al-Omoush et al., 2022). While these authors emphasized the role of external collaborations in innovation, our study extends the analysis by highlighting the significance of social capital in acquiring information from external sources, showing that social capital is a valuable tool for acquiring information from external sources by exploiting intra-organizational connections to increase the likelihood of success of their innovation processes.
In this vein, Krishen et al. (2019) and Zhao and Detlor (2023) underscored the importance of strategic networks with external partners to enhance their social capital, and the relevance for firms of making great efforts in establishing robust and strategic networks with external partners, especially through the creation of personal networks and the constructive resolution of difficulties in business relationships. Our findings resonate with their observations but further suggest that personal networks and constructive resolution of business relationship challenges can amplify the benefits of such collaborations.
To be innovative, firms must also assess the context and relevance of the information obtained from external partners (Miller et al., 2022). According to Games et al. (2022), managers should provide regular opportunities for workers to engage and learn how to acquire, integrate, convert, and apply useful information and knowledge, especially tacit knowledge, as well as establish and maintain trust with their business partners to enable information exchange without the need for formal contracts in commercial transactions. The previous papers discussed the need for firms to assess the context of information from external partners and the role of trust in information exchange, respectively, whilst this study provide empirical evidence on how social capital not only facilitates access to knowledge but also enhances its absorption.
Based on the empirical evidence provided, social capital not only improves access to knowledge but also facilitates the absorption of new knowledge and other tangible and intangible resources, since has a positive impact on their absorptive capacity and innovative performance. In this sense, Berraies et al. (2020) and Lyu et al. (2022) found evidence about the impact of social interactions on the access to valuable and up-to-date knowledge that can be absorbed and exploited by firms.
Therefore, by developing and leveraging their social capital, firms can expand their opportunities to access potentially valuable new knowledge and, as a result, increase their knowledge base, although the extent to which this knowledge can be applied and exploited in terms of innovation largely depends on the firm's absorptive capacity, an internal capability that must be continually developed and improved (Xin et al., 2020; Kanwal et al., 2022).
In line with the above, the development of firms’ social capital allows them to expand their opportunities to access potentially valuable new knowledge and, as a result, increase their knowledge base (Khan et al., 2021). However, the effectiveness of a firm's absorptive capacity is influenced by their own knowledge base, as well as their experience in implementing new knowledge acquisition and integration processes (Su et al., 2013; Ge & Liu, 2022). In this sense, Prieto-Sandoval et al. (2021) determined that one of the most important outputs of business associations is the promotion of knowledge transfer, particularly among their members, serving as gatekeepers of their network and allowing them to access a broad range of new knowledge that they would not otherwise have access to. This research builds on these findings, emphasizing the influence of a firm's existing knowledge base on the effectiveness of its absorptive capacity.
Drawing on the aforementioned, managers are advised to dedicate specific focus towards the establishment of a shared language and a cohesive set of values in order to fortify their interrelationships, which is particularly crucial when there are discernible cultural disparities among business partners, since a code of conduct can enhance the quality of communication, as established by Ardito et al. (2019) and Tajpour et al. (2022), which discussed the importance of shared language and values in business partnerships, especially in the face of cultural differences.
According to Asamoah et al. (2020), the relationship with business partners can be a critical source of information and expertise for businesses, and managers must leverage social capital to improve their innovative performance by refining or substantially modifying existing products to meet market demands. In line with the above, Sánchez-Gutiérrez et al. (2019) determined that managers can obtain data regarding product quality, process flow, and the incorporation of essential new technologies into their production systems during the innovation phase, their production systems will be more competitive, so that this study advances this topic by suggesting that such shared understanding can significantly enhance communication quality, leading to improved innovative performance.
Moreover, from a political approach, it is important for government agencies to play an active role in fostering these factors among energy firms, and one way to do so is by creating business networks, investing in training programs, and encouraging the establishment of business associations. To promote the firms’ ability to absorb new knowledge, one potential avenue for action is to incentivize companies to invest in employee training programs, since by improving employees' ability to identify, assimilate, integrate, and apply new information, companies can boost their absorptive capacity. Furthermore, innovation in the business sphere can be encouraged through the creation of business networks that connect companies with valuable sources of complementary resources and knowledge.
The government can develop incentives and subsidies for companies, research entities, and other related agents that engage in collaborative R&D activities, which can foster firms’ social capital and cooperation with valuable stakeholders, promoting the exchange of knowledge between companies, universities, and research centers, as well as support projects that promote collaboration between companies and the transfer of knowledge among them through guarantees and lines of financing. Through these actions, policymakers can contribute to the development of a more innovative and dynamic business sector, which can stimulate economic growth and development.
Business associations can serve as a governmental tool, a crucial platform for the implementation of government actions aimed at promoting the social capital and absorptive capacity of firms, leading to enhanced innovative performance, since they act as a representative body for their members' interests, bringing together entrepreneurs with similar interests and objectives, and can establish various mechanisms to facilitate interaction and collaboration among members, thereby improving their access to valuable resources and knowledge. Regular meetings can help address common problems, identify market threats and opportunities, and jointly search for solutions, among other issues, thus fostering trust between partners, generating relevant information and knowledge, and promoting the establishment of formal cooperation agreements.
Belonging to such kind of entities can offer companies, especially the smaller ones, access to a wider network of resources and expertise, which is particularly beneficial for those with limited R&D resources (Mejía-Villa et al., 2016). According to Dalziel and Yao (2010), business associations can act as intermediaries in cases where companies lack the resources and capabilities to undertake certain projects independently, reducing communication barriers, fostering greater degrees of trust, and increasing the propensity for cooperation and knowledge transmission. Furthermore, Eichenberger et al. (2022) discussed the potential of such associations in overcoming cultural and linguistic barriers, concluding that membership in such associations can help companies overcome cultural and linguistic barriers that often impede collaboration between firms from different countries, thus expanding their potential for innovation. Our findings complement these studies, since we suggest that government support in creating and nurturing these associations can significantly boost firms' innovative capacities, since the opportunities arising from membership in a dense and trustworthy social network may help firms to improve their innovative performance.
In this context, government agencies can play a critical role in supporting the creation and development of business associations, investing in training programs, and offering incentives for companies to invest in their employees' training, improving their ability to identify, assimilate, integrate, and apply new knowledge. Additionally, government agencies can promote collaborative R&D activities among companies, research entities, and related agents, offering subsidies and incentives for such efforts, while also providing guarantees and lines of financing to support projects that facilitate knowledge transfer and collaboration between firms.
In this research has been evidenced the importance of networks comprising valuable agents to facilitate firms' access to potential reservoirs of vital assets and abilities, as well as the relevance of firms’ capacity to effectively integrate new knowledge with innovative ends. Then, it has been evidenced that the absorptive capacity of firms, which has been evidenced to be fostered by social capital and belonging to a business association, can positively impact firms’ performance in terms of innovation.

6. Conclusions
This paper integrates the research on social capital, absorptive capacity, business associations and firm innovativeness, contributing to the existing literature by highlighting the full mediating effect of absorptive capacity and belonging to a business association in the relationship of the social network and innovative performance.
 The empirical analysis carried out points to a positive and statistically significant association between the proposed variables since, as has been drawn, absorptive capacity and business associations serve as mediating mechanisms between the firms’ social capital and innovative performance relationship. Thus, advances the literature on social capital by showing In this regard, it is showed how firms exploit the resources and contacts at their disposal to enhance their innovative performance, through making use of their abilities of acquisition, assimilation, transformation, and exploitation of new knowledge and, besides, using entities such as business associations to improve their network of valuable sources of new knowledge.
In this vein Furthermore, this research deepens the analysis of internal and external elements that may facilitate the effective absorption of knowledge and its application to improve the innovative performance of businesses, which is an instrument for firms’ competitiveness and regional economic development. Therefore, politicians
As discussed in the previous section, this investigation advances the understanding of how social capital impacts innovative performance, extending the social capital theory by providing empirical evidence that evidences its key role in enhancing firm's innovative performance within the energy sector in Spain. Moreover, the critical mediating role of absorptive capacity in the relationship between social capital and innovative performance is revealed, bridging the gap between organizational learning and innovation literature by empirically supporting the idea that absorptive capacity is crucial for converting social capital into tangible innovative outcomes, thus enriching the theoretical discourse on how internal organizational capabilities can allow the effective acquisition and leverage of external knowledge. 
In connection with the above, business associations act as significant mediators that facilitate knowledge and resource flows among firms and promote the realization of shared efforts to achieve common objectives. This contribution is particularly relevant to the literature on innovation networks and clusters, suggesting that formal organizations play a crucial role in supporting collaborative innovation efforts and increasing the capacity of firms to absorb new knowledge, serving the integrated model proposed in the study as a valuable reference for future studies aiming to explore the complex interplay of factors driving firms’ innovation.
The practical implications of the study are profound for managers and policymakers aiming to enhance innovative performance within their organizations. For managers, the study highlights the necessity of investing in social capital by building strong internal and external networks to facilitate the effective flow of valuable knowledge and resources, which involves fostering trust, establishing robust communication channels, and creating opportunities for regular interactions among employees and with external stakeholders. Furthermore, the development of absorptive capacity within firms is crucial for leveraging external knowledge effectively, so that managers should focus on continuous training programs, encouraging knowledge sharing, and implementing comprehensive knowledge management systems, in order to drive the acquisition, assimilation, transformation, and exploitation of new knowledge with innovative purposes. In this regard, the active participation in business associations is of strategic importance for firms, inasmuch as they provide platforms for collaboration, innovation support, and the dissemination of best practices, fostering firms’ absorptive capacity. Managers should view these associations as critical partners in their innovation processes, leveraging the resources and knowledge they offer to enhance the firms’ knowledge base and innovative performance.
For policymakers, the study provides clear guidelines for fostering an environment conducive to innovation, through policies that promote networking, the development of collaborative projects, training and active membership in business associations, and firms’ capacity to absorb new knowledge, as well as risk-taking and experimentation. This strategy can be implemented through several measures, such as reducing regulatory barriers, providing clear intellectual property protection, ensuring access to financing for innovative ventures, establishing innovation clusters or special economic zones where firms, research institutions, business associations, and other stakeholders can co-locate and collaborate, and supporting the adoption of digital technologies by providing funding and technical assistance to firms, particularly SMEs, for implementing digital tools and platforms that facilitate knowledge sharing and collaboration, and other initiatives such as digital innovation hubs, which offer access to technology, expertise, and testing facilities. Moreover, it is important for policymakers to implement robust monitoring and evaluation mechanisms to assess the impact of innovation policies and programs, to ensure that resources are allocated effectively and that the desired outcomes in terms of enhanced innovative performance are achieved.
Nevertheless, although policymakers and managers should be aware about the importance of firms’ connectivity in the current digital society. However, interaction and knowledge diffusion are of little use if companies do not develop a high degree of knowledge absorptive capacity, in order to efficiently manage the whole process of acquisition of knowledge and ensure its effective exploitation.
 Therefore, it is necessary to invest in the development of new technologies and their use to promote not only the automation of processes, but also the creation and development of mechanisms that promote interaction and collaboration between companies. In this vein, the use of cooperative platforms, such as business associations should be encouraged, because of their role in channeling the resources of social capital in favor of the absorption capacity of new knowledge and the innovative performance of companies. Thus, this research is aimed at contributing to underscore and communicate its importance to the agents of the academic, institutional, and entrepreneurial spheres.
Regarding the main limitations of this study, we have not considered whether the companies belong to environments that are more or less specialized in the sector under study. In addition and regional variations within Spain that might influence innovation practices and performances have not been considered. In this regard, different regions may offer distinct levels of support, resources, and policies that can impact firms' innovative capabilities. Moreover, the greater or lesser propensity of companies to cooperate with agents in their environment in terms of innovation has not been analyzed. Based on this, future research should consider the effect of the context in which the companies are located, as well as their level of interaction and cooperation with stakeholders when analyzing the innovative performance of the companiesAnother limitation is the cross-sectional nature of the study, which does not account for temporal changes, while cultural factors, which can significantly shape social capital and innovation, are another area not covered in the study. Finally, the focus on the energy sector alone may limit the generalizability of the findings to other sectors with different characteristics and innovation challenges.
These limitations can serve as a basis for future research. Based on this investigation, further research can examine how different levels of cooperation among companies and their stakeholders impact innovation performance, increasing the understanding of the role of collaboration in fostering innovation. Moreover, comparative studies between Spanish regions could provide valuable insights into best practices and areas needing improvement, thereby informing regional innovation strategies, while implementing longitudinal research to observe how the relationships between social capital, absorptive capacity, and innovation evolve over time could reveal long-term trends and causal relationships that cross-sectional studies cannot capture. In addition, extending research to other sectors can allow the comparison of the role of social capital, absorptive capacity, and business associations across different industries, revealing unique challenges and strategies in fostering innovation, thereby broadening the applicability of the findings. In this vein, exploring the role of cultural contexts in influencing trust, cooperation, and knowledge could also be of great value to this field of study. Eventually, examining the influence of emerging technologies on the dynamics of social capital and absorptive capacity can also reveal how digital transformation affects knowledge sharing and innovation processes. As can be seen, this research serves as a basis for studies of many different kinds, which will undoubtedly help to improve the understanding of the main drivers of business innovation, beyond those studied in this paper.
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