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A B S T R A C T   

The purpose of this research is to empirically analyze how regional specialization influence 
innovation in enterprises, as well as the mediation effect of absorptive capacity and cognitive 
social capital, as knowledge diffusion mechanisms. A questionnaire was developed and distrib-
uted, obtaining a sample of 197 energy firms in Spain. For the assessment of this data, the PLS- 
SEM technique, a multivariate analytical approach, has been used. The results show a positive 
and significant direct effect between the degree of regional specialization and the innovative 
performance of firms. In addition, the cognitive social capital and absorptive capacity variables 
show a positive and significant mediation effect in the relationship proposed, as well as between 
them, thus constructing a double mediation and proving to be relevant mechanisms for knowl-
edge diffusion. Then, it is concluded that cognitive and geographical proximity matters, since 
enable firms to obtain resources for knowledge upgrading and innovation. Thus, it is crucial for 
firms to develop their capacity to absorb new external knowledge, as has been evidenced as a key 
factor to leverage the opportunities of the context in which firms are located. This paper has 
important implications for the long-standing complex debates about whether regions should 
develop, primarily whether they should do so through specialization or diversification.   

1. Introduction 

Today, innovation is the most powerful factor driving economic and social growth, being important to the socioeconomic devel-
opment of society and touching all persons and agents that make it up [1]. The rising complexity and rapidity of the corporate 
environment have prompted a heightened emphasis on innovation as the key to a company’s long-term success [2]. In an attempt to 
gain a competitive advantage, a growing number of businesses are seeking external expertise to stimulate innovation [3]. According to 
the categorization of innovation implementers, the vast majority of theoretical study in the field of innovation is conducted at the 
business level, focusing on input decision-making, output performance, and the accompanying transmission mechanisms by persons 
[4]. The explosion of innovation activity coinciding with times of fast economic expansion in both established and developing nations 
has sparked a rising interest in the environmental variables that influence innovation success [5]. 

While logic might predict that the rapid pace of globalization of the economy, the decreasing cost of shipping products and the 
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development of ICT would diminish the importance of location as a critical enabler of corporate success, evidence suggests that the 
importance of the local environment has increased over time [6]. Therefore, the location of companies’ facilities is nowadays a crucial 
decision that affects the features of the actors involved, which can promote the creation of location economies resulting in a relative 
benefit over companies located in widely scattered geographic areas. However, physical closeness does not always indicate advantages 
for the companies in a particular location [7]. Innovation generation and inter-organizational learning seem to require, besides 
geographical closeness, the presence of cognitive proximity and similar social patterns between geographically adjacent experienced 
economic actors belonging to a main industry, which allows for successful communication [8]. Thus, industrial agglomeration refers to 
those organizations located close in geographical terms, and with experience in a main sector, which usually present common 
cognitive and social features. 

The proximity resulting from agglomeration facilitates the formation of bonds among business players belonging to a dominant 
sector, thus making communication easier, the generation of common objectives and values, and the effectiveness and efficiency of 
knowledge transfer [9]. Moreover, absorptive capacity may be understood as the foundation of creativity [10]. According to this 
perspective, companies that have a comparatively a stronger capacity for the absorption of new external knowledge are able to surpass 
whatever cognitive and technical limitations otherwise would prevent them to use external sources of information. Location in regions 
with a dense network of linked activity also enhances the innovative performance of businesses [11]. Moreover, it has been shown that 
this link is favorably mediated by the firm’s pre-existing internal resources, such as social capital. To an extent, companies that have 
strong absorptive capacity are expected to have comparable performance in terms of innovation, despite differences in other firm 
parameters. Several empirical studies examine the effect of absorptive capacity in determining a firm’s potential to benefit from 
economies of agglomeration [12]. Then, firm absorptive capacity may spur business performance in terms of innovation [13]. 

However, there is currently some lack of knowledge about how geographical and cognitive proximity of specialized firms relate to 
each other, and their role in their ability to absorb knowledge and innovate [14]. In addition, it remains unclear which of the positive 
externalities provided by geographical and cognitive proximity are more beneficial to the growth of enterprises and their innovative 
performance [15]. This research adds to the ongoing discussion over the significance of geographical and cognitive proximity of 
specialized firms on knowledge absorption and the development of innovations. 

The main purpose is to empirically analyze the relationship between regional specialization and the innovation outcomes in en-
terprises, besides the mediation effect of absorptive capacity and cognitive social capital. This research adds to the literature by 
presenting empirical data about the significance for enterprises of locating their activities in specialized regions and its effect on 
cognitive social capital, absorptive capacity, and innovative performance. Then we examine the importance of the cognitive and 
learning capabilities of the firm to specifically take advantage of the localized knowledge spillovers expected to occur among com-
panies located in comparable sectors. 

This work complements research in adjacent fields and offers a novel research approach for future investigations. The preceding 
discussion raises the topic of whether geographical specialization influences innovative performance. Cognitive social capital and 
absorptive capacity are potential mediators of this association. 

The analysis is carried out as outlined below. A questionnaire including valid and reliable scales for estimating the variables 
contained in the suggested model was developed and administered to the companies examined, generating 197 valid units. PLS-SEM 
was used to estimate the hypothesized relationship. Replies were uniquely tagged and evaluated using SmartPLS software version 3.9. 

The research is structured as described below. The research hypotheses and model nomogram are derived from a literature review 
pertinent to the investigated variables and relationships. The methodology of the investigation is then described, followed by its 
findings. The study’s conclusion emphasizes the need for more research into the effect of social capital and absorptive capacity on 
corporate innovation. 

2. Theory and hypotheses 

2.1. Regional specialization and innovative performance 

The capacity of a company for innovation is not only limited by its borders but depends to an increasing extent on external assets 
available in certain regions. Currently, industrial clusters are seen as a crucial pathway to the economic success and open innovation 
activities [16]. Viewed from an evolutionary point of view, innovation is conceptualized as an uncertain and cumulative process [17]. 
As a method of risk reduction, businesses can minimize the uncertainty of innovation by engaging in an external scan in an effort to 
locate and acquire knowledge inputs from outside. Integration of external information is a difficult and intricate process. This is in part 
due to the lack of clarity of the boundaries between different capabilities and technologies, making it difficult for focused companies to 
effectively search for knowledge inputs from outside [18]. 

Clusters are associated with a number of theoretical concepts and perspectives relating to geographically integrated agglomerations 
of firms and other specialized entities, such as regional innovation systems and industrial districts [19]. Ranging from economic 
geography and spatial planning to public administration and economic development, Porter’s notion of clusters has sparked debates in 
a variety of scholarly fields [20]. Experts and economic policymakers have shown a significant deal of interest in clusters over the last 
two decades, and support for clusters has become the leading regional development approach [21]. Previous research on agglomer-
ation focused purely upon the effect of specialized firms’ closeness in capturing externalities, often being reported a significant positive 
correlation linking firm innovation and economic performance to agglomeration economies [22]. 

Clusters have evolved into a contemporary type of industrial collaboration, and their inventive character is regarded as a major 
regional and national source of business success [23]. In the first instance, companies tend to locate their activities in locations 
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geographically close to their competitors, perceiving that they can benefit from agglomeration effects [24]. According to empirical 
research, projected spillovers across comparable co-located businesses support, on average, greater economic success, and innovation 
in the region [25]. 

Clustered enterprises are characterized by a high level of specialization and complementarity [26]. Significant advantages of 
clustering exist in relation to innovations, technical advances, and research and development expenditures [27]. Clusters enhance the 
companies’ productivity and innovation capacities due to the fact that these groupings of businesses have access to a comprehensive 
information database [28]. Furthermore, rivalry between companies in a cluster drives companies to improve and innovate in a wide 
range of areas related to the exercise of their activities [29]. 

Agglomeration economies provide firms access to a large pool of resources, especially in terms of knowledge, which can serve to 
boost a firm’s innovation and the regional development [30]. However, closeness may sometimes stifle innovation, due to excessive 
competitive pressure and the potential negative externalities arising from this situation [21]. However, some research empirically 
demonstrates a rather good correlation among regional specialization and performance in terms of innovation [21,31]. This beneficial 
linkage may be limited to specific sectors, growth periods, regions and/or unique situations [32]. In light of the aforementioned, it is 
suggested the first hypothesis: 

Hypothesis 1. (+): There is a positive and significant relationship between regional specialization and firms’ innovative 
performance. 

2.2. Cognitive social capital 

Cognitive social capital is a concept that businesses develop through social networks. Social capital in its cognitive dimension 
relates to the perception and comprehension of the language, norms, codes, values, and objectives shared by the members of the social 
network, which, according to Zheng [33], promotes interaction between the network nodes and increases the network’s effectiveness. 
The cognitive component demonstrates how to build and cultivate productive social interactions within a specific network or social 
context [34]. 

Some of the most influential factors identified as those that significantly contribute to the success of open innovation processes are 
culture, complementarity of technological resources, trust among the actors participating in the process, and belonging to a cluster [13, 
35]. Then, this cognitive paradigm relates to all parties’ shared interpretations and value orientations in social networks. Previous 
research has shown that social capital facilitates firm innovation in an environment that is reasonably stable [36]. 

Nevertheless, the present dynamic of the environment necessitates a more in-depth examination of the elements within the control 
of businesses that drive their creative success. Social operation and economic transaction are lubricated by social norms and wide-
spread trust. The greater the trust level between the members of the network, the better the tacit information exchange becomes. 
Pervasive trust increases networking expansion and sociality in innovation activities, creates a logical prospect of positive reciprocity 
in collaborative inventive activities, and reduces the development cycle of inventions [37]. 

A social climate of honesty and reliability favors a mutual beneficial long-term partnership for collaboration, considered a vital 
factor in the development of a reliable system for regional innovation [38]. On the basis of shared or comparable cognitive patterns 
(consensuses) and values, communication is often vigorous and fruitful. Consensus is reached by integrating the differences between 
the parties and engaging in cooperative sets. Through the process of achieving agreement, the cognitive pattern of the opposing 
stakeholder collides with the existing firm’s cognition and breaks its initial cognitive boundary [39]. Afterwards, a company with a 
novel cognitive pattern may seek diverse information through the process of interaction, fostering corporate innovation and serving as 
a point of innovation diffusion [40]. 

Furthermore, cognitive social capital is shaped through firms shared long-term declarations, objectives, and values [41]. Therefore, 
this factor is crucial for firms to overcome various constraints. From this approach, the cognitive component of social capital can be 
defined abstractly as the degree to which a firm acknowledges the shared values and consensus of its various social network peers. 
Moreover, cognitive social capital may also be conceptualized in terms of interactive agreements or commonality of values among 
companies that make it easier to share and combine information and resources, apply novel knowledge, and create an 
innovation-friendly environment, thereby fostering innovation. 

In terms of the connection of the mentioned variables, bonds between firms based on shared values or consensus might enhance the 
flow of knowledge and data [42]. Then, it is rational to assume that cognitive social capital has significantly contributed to the increase 
of innovative performance of organizations. Accordingly, this study proposes the following hypothesis: 

Hypothesis 2. (+): Firms’ cognitive social capital exerts a mediating effect on the relationship between regional specialization and 
firms’ innovative performance. 

2.3. Absorptive capacity 

In the field of strategic management, the concept of absorptive capacity has been recognized as an essential factor that allows firms 
to recognize novel knowledge from the outside, fully assimilate it and apply it for commercial purposes [43] and, therefore, for the 
enhancement of their innovation activities; thus, it has been regarded as an important factor to foster innovative performance [44]. 
Diverse conceptualizations of absorptive capacity have arisen after departure from the original definition [45]. 

Firms’ knowledge absorptive skills have received much attention especially since the discovery carried out by March and Simon 
[46], which found that most creative firms prefer to monitor and learn from other firms rather than to produce new knowledge in 
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isolation, using just the company’s own resources. Later, Cohen and Levinthal’s [47] key work on learning and innovation refined this 
notion further and argued that businesses often have an absorptive capacity that reflects their ability to recognize, integrate, and use 
externally sourced information. Other writers, such as Lane et al. [48], describe it as a company’s capacity to employ external in-
formation via exploratory, transformational, and exploitative learning processes, applied sequentially. This work adopts the notion 
where absorptive capacity is understood as the capability to recognize, integrate, transform, and utilize external knowledge [49]. 

Scaringella and Burtschell [50] determined that this skill may be employed at the individual, organizational and regional tiers, with 
collective learning and information sharing helping companies to achieve better results. A company’s capacity to acquire innovative 
information is contingent on its search techniques and knowledge functions [51]. Therefore, they must commit both resources and 
skills to maintain a high degree of absorbency. Previous research has shown that the adoption of innovative techniques relies on the 
company’s ability to gather, disseminate and leverage internal and external information and knowledge [52]. The absorptive power of 
enterprises to detect, acquire, comprehend, and utilize external information directly may influence their capacity to develop in-
novations, being both capacities developed through a dynamic learning processes [19,53]. 

Under the knowledge-based perspective, a company’s present level of knowledge has a crucial bearing on its further knowledge 
development [54]. In the literature on agglomeration, however, the extent to which firms benefit from localization economies de-
pends, to a large extent, on the capacity of firms in the region to absorb new knowledge. Then, the connection between the firm’s 
current stock of knowledge and its ability to seek and incorporate new knowledge inputs from the outside into their own production 
cycles is underlined [55]. The absorptive capacity of enterprises is no longer tied to past relevant knowledge alone but may also be 
impacted by the degree of regional specialization where firms establish their operations. As a multidimensional concept, incorporates 
learning processes at the organizational, individual, and social levels [56]. Valuing, absorbing, and exploiting external information 
requires both individual and collective learning through social processes, as those mentioned above [57]. 

Thus, absorptive capacity enables organizations to efficiently and effectively absorb new information from the environment and 
grow their knowledge base in a cyclical process, which might boost their innovative performance. Particularly in specialized locations, 
organizations have found absorptive capacity valuable for using the particular knowledge of their environment to increase innovative 
performance [58]. These factors indicate the following hypothesis: 

Hypothesis 3. (+): Firms’ absorptive capacity exerts a mediating effect on the relationship between regional specialization and 
innovative performance. 

2.4. Examining the relationship between regional specialization, cognitive social capital, absorptive capacity, and innovative performance 

The methodical practice of innovation emerges from the examination of the environment in search of possibilities and necessitates 
a continual influx of fresh information [19,59]. According to Parra-Requena et al. [60], how smoothly and effectively the knowledge is 
shared between the different entities within the context of a cluster depends on the robustness of networks, and the existence of mutual 
trust and common values, besides the capacity of firms to acquire and exploit it. Although research on these aspects dates back many 
decades, their combined analysis is mostly a product of the past two decades, during which academics’ interest in this area of study has 
grown tremendously [61]. Belonging to a specialized area encourages the process and knowledge expertise of the businesses involved 
in the principal sector, besides those engaged in auxiliary industries [62]. 

The positioning of companies in specialized locations is advantageous in terms of organizational procedures, expertise, and access 
to strategic resources [63]. The intricate network of relationships resulting from the distinctive pattern of distribution of these lo-
cations, fostered at the same time by closeness, promotes the sharing of knowledge and information, mostly tacit and primarily 
conveyed by socialization among local agents, which allows businesses learning from each other and supporting a continuous 
improvement process. In every informal process of learning, socialization is vital to the sharing and merging of knowledge [64]. 

In this way, trust, culture, and a sense of belonging, among other things, may influence the level of incentive of a network’s 
members to engage in the cooperative dynamics of the network and, subsequently, the access to the potential resources it contains [19, 
63]. Consequently, the geographical closeness of businesses associated with a primary sector may facilitate the growth of their 
cognitive social capital, particularly as these participants tend to have similar values, aims, beliefs, culture, and corporate vision. 
According to Parra-Requena et al. [60], in the setting of a cluster, the flow of external information may boost the innovative per-
formance of businesses, thus firms that are able to get a bigger quantity of relevant external knowledge would increase their innovative 
performance. 

Positive cognitive social capital firms regularly engage in consensus-sharing with stakeholders, allowing them to successfully use, 
soak, and export consensus-based information, due to the fact that is widely seen as secure, pleasant, and seamless [39]. In contrast, 
robust absorptive capacity reduces the cost of acquire, convert, and leverage new knowledge, hence contributing to the growth of 
firms’ knowledge stocks. Through the absorption of information, businesses may produce new strategies for optimizing current 
processes, such as product creation, manufacturing, and marketing. Therefore, absorptive capacity is a crucial part in the knowledge 
generation processes of firms [62]. 

A wide knowledge base is the foundation for the development of absorptive capacity [65]. In addition, knowledge searchers may 
comprehend, integrate, and change new information by interacting with sources of knowledge [66]. Establishing an efficient way of 
seeking knowledge thereby helps the knowledge base to grow. Consistent with previous research, it is anticipated that firms situated in 
regions with greater degrees of regional specialization would demonstrate superior innovative performance, and that cognitive social 
capital and absorptive capacity will positively mediate this positive association. 

Based on the preceding, it can be concluded that cognitive and organizational characteristics, in addition to those connected to the 
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degree of specialization of the businesses’ local environment, are among the most important determinants of absorptive capacity. 
Localization can improve the innovative performance of companies as a result of the impact of proximity and of being part of a 
particular social and economic context, where players have similar cognitive features, particularly how they conduct and interact with 
each other, and how they understand business. Then, is proposed the fourth hypothesis, and the nomogram of the model is showed in 
Fig. 1. 

Hypothesis 4. (+): There is a double mediation of the firms’ cognitive social capital and firms’ absorptive capacity in the rela-
tionship between regional specialization and firms’ innovative performance. 

H1 = a3: Regional specialization → Innovative performance. 
H2 = a1 × b1: Regional specialization → Cognitive social capital → Innovative performance. 
H3 = a2 × c1: Regional specialization → Absorptive capacity → Innovative performance. 
H4 = a1 × b2 × c1: Regional specialization → Cognitive social capital → Absorptive capacity → Innovative performance. 

3. Methodology 

3.1. Population and sample 

The population under examination consists of Spanish enterprises operating in the domain of power supply. According to the SABI 
database, in 2019 there were 13,339 firms functioning in Spain. The sample includes 197 operational Spanish businesses. Despite 
employing just 2% of the overall workforce in Spain, this sector contributed 13.8% of the gross added value and 9.4% of industrial 
output in 2019, making it the second most significant sector. Moreover, was the sector with the highest employee productivity 
(466,500 euros on average). 

3.2. Data collection and measurement of variables 

To obtain primary data, a questionnaire was designed and distributed to the companies of the population under study. The tool used 
for the design and distribution of the questionnaire was the “Qualtrics” software. In addition to SABI, the “Empresite” database, which 
is available on the Internet, was used to obtain the contact data of all the companies in the sector. The questionnaire was addressed to 
the CEO of the companies, who was considered to have a broad knowledge of the general functioning of the organization, as well as of 
its main decision-making bodies. The questionnaires were distributed by e-mail, using Microsoft Outlook software. 

The questionnaire distribution technique spanned four months, from September to December 2020, and included many reminders 
and phone calls in addition to the initial mailing to encourage participants in the study. After evaluating the statistical validity of the 
completed surveys and deleting those deemed invalid (due to a substantial amount of lost data, patterns of response, or single-value 
responses), 197 valid replies were found. The minimum sample size required was assessed using the minimum R2 method established 
by Hair et al. [67] and the software Gpower, in its version 3.1, obtaining largely favorable results. Non-response bias has been assessed 
by comparing the responses of the first and last waves, as established by Armstrong and Overton [68]. 

Regional specialization (independent variable): It is a formative variable and is measured through the level of industrial con-
centration in every Spanish province. Agglomeration is quantified in many ways in the agglomeration literature. Some analyses utilize 
the density of enterprises in each sector and geographic region [69–71], whilst others use employment data [72,73]. They have been 
utilized to compute this variable. This form was extensively utilized in several studies on clusters. Although they are basic indicators, 
they make it easy to establish the regional distribution of firms and workers in a certain sector in a straightforward and understandable 
manner. As territorial units of study, we used Spain’s fifty provinces and two autonomous cities. Using the following coefficient, the 
degree of regional specialization in the sector was calculated, relative to the national average [69–73].  

RS = (a:b):(c:d)                                                                                                                                                                              

being RS: degree of regional specialization. a: units of the sector in each province. b: total units in each province. c: units of the sector 

Fig. 1. Nomogram of the proposed model.  
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existing in the whole country. d: total units existing in the whole country. 
This factor must be understood in the following manner: Regions with a value higher than one have a larger proportion of workers 

or businesses belonging to the sector analyzed than the average calculated for the whole country. The higher the value of a province, 
the more concentrated it is the sector in the territory. 

The innovative performance (dependent variable) was evaluated using a 7-point Likert and thirteen-item scale. On the basis of the 
study of Prajogo and Ahmed [74] and ̌Skerlavaj et al. [75], were used validated scales comprised of five (product), four (process), three 
(marketing), and one (management) items. 

Cognitive social capital (mediating variable). Based on the dimensions of Nahapiet and Ghoshal, the measurement scale is a 7-point 
Likert scale. It was built based on the study of Parra-Requena et al. [60] and has seven components. 

Absorptive capacity (mediating variable): 14 items have been developed and dispersed in each step (acquisition, assimilation, 
transformation, and exploitation) for the assessment of this variable by Zahra and George [49], based on the work by Flatten et al. [76]. 
As with the other factors, a 7-point Likert scale was used. According to Finstad [77], it has been shown that 7-point Likert items are 
more precise, user-friendly, and reflective of a respondent’s real opinion. Even when compared to higher-order questions, 7-point 
items seem to be the optimal answer for questionnaires used in usability studies. 

3.3. Analysis technique 

To evaluate the hypotheses, we used the multivariate second-generation partial least squares, the PLS-SEM technique, multivariate 
analytical approach. A great number of researchers in the field of strategic business management have put their focus on this technique 
[78]. In this instance, version 3.9 of SmartPLS was employed [79]. According to Hair et al. [80], this method is appropriate for 
predictive analytics, particularly in the social sciences, due to the latent character of the variables considered in this field. Moreover, it 
facilitates the evaluation of models with latent linear connections between variables. The PLS-SEM approach aims to maximize 
variance [81]. According to these authors, this approach is especially appropriate for social science research due to the aforementioned 
requirements. 

Martinez-Ávila and Fierro-Moreno [82] demonstrated that the PLS-SEM method is more versatile and robust than conventional 
techniques. This method has been selected for several reasons. The predictive nature of the investigation supports its utilization [83]. 
Besides, it helps the estimation of complicated models, low sample sizes in small populations and data that are not regularly distributed 
[80]. Lastly, the PLS approach allows to efficiently estimate second order variables, such as those incorporated in the model proposed 
[84]. 

4. Analysis of data and results 

4.1. First phase of analysis 

To determine the specializations’ degree of each of the Spanish provinces. In this regard, results are showed in Table 1, in which can 
be appreciated the extent to which each region is specialized in the sector under study, measured by the concentration of firms and 
employees. Also displayed is the distribution based on the degree of agglomeration of the sector in the province in which it is located, 
compared to the country average. 

In addition, in Table 2 it is exposed the distribution of the population in comparison with the sample, depending on whether it is 
located in a specialized area or not. As can be seen, the population and sample data reveal a clear similarity between these two groups. 

In more detail, Fig. 2 illustrates the regional specialization ratio in terms of the volume of companies in the sector. 
Related to this, Fig. 3 shows the same procedure, but regarding to employees’ concentration. A color spectrum has been devised, 

ranging from dark red for regional specialization levels significantly below to green for those above the average of the whole country. 
The remaining colors represent intermediate stages. In Table 3, a basic statistical description of the questionnaire results is provided. 

4.2. Second phase of analysis 

In the second phase of analysis, it is proposed a model that comprises multiple components. These are composed of several 
interconnected elements that may be evaluated as a single theoretical concept [85]. It is necessary to carry out a preliminary test to 
calculate the first-order latent variables, to use when developing the model with the second-order constructs in a subsequent research 
[86]. PLS is an outstanding process tool [87]. In social science investigations, this let to produce second-order variables endogenously 
inside the structural model [88]. Standardized Root Mean Square Residual [SRMSR] values of 0.061 > 0.08 for both the saturated and 
estimated final models indicate an acceptable match [89]. 

Distinct criteria must be applied based on whether the relevant concept is formative or reflective to assess measurement models 
[80,90]. Regional specialization is a formative variable. Then, the following process must be followed to evaluate it. In this first step, 
which is also called “redundancy analysis” and determines the convergent validity of the model, the degree of correlation between the 
different measures of the same construct is assessed by using different indicators [91,92]. For this, the formative latent variable is used 
as an exogenous variable, which acts as a predictor of another endogenous con-struct that uses other indicators of a reflective nature. 

Even though, in general, the utilization of individual indicators when using the PLS technique is not recommendable, in the case of 
redundancy assessment it is appropriate because with the aim of having a comparative standard, the objective of redundancy analysis 
is to capture the fundamental elements of the construct, rather than its total content [80]. Thus, this item, called “Sec.P.GDP”, 
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represents the percentage contribution of the studied sector to the province GDP, using secondary data from the SABI and the National 
Institute of Statistics databases.1 

They both, reflective and formative indicators’ path coefficient reach a value of 0.916 > 0.8, and the R2 0.839 > 0.5. This, ac-
cording to Hair et al. [80], implies that the model passes the convergent validity condition. The VIF result of 1.192 < 3 indicates that 
the formative indicators’ collinearity is at optimal levels [93]. Subsequently, it is evaluated the relevance and significance of the 
reflective indicators. Having run the full-mode bootstrapping process on 5000 random subsamples, were assessed the external loadings 
of the formative indicators, finding values that indicate a great contribution to the construct. 

To assess the reflective measurement model, it must be investigated its internal consistency, convergent validity, and discriminant 
validity [80]. Cronbach’s alpha (α), composite reliability (ρc), and Dijkstra-rho Henseler’s (ρA) are utilized, according to these authors. 
As seen in Table 4, every outcome is significantly greater than 0.7 [80,91,94]. The size of the external loadings (λ), and the Average 

Table 1 
Distribution of the sample in relative and absolute terms.  

Coefficient Regional specialization Firms % of the Sample 

Employees Higher than the national average 114 companies 57.87% 
Lower than the national average 83 companies 42.13% 

Companies Higher than the national average 112 companies 56.85% 
Lower than the national average 85 companies 43.15% 

Source: Own elaboration. 

Table 2 
Population and sample distribution.  

Coefficient Regional specialization % population % sample 

Employees Higher than the national average 66.09% 57.87% 
Lower than the national average 33.91% 42.13% 

Companies Higher than the national average 66.62% 56.85% 
Lower than the national average 33.38% 43.15% 

Source: Own elaboration. 

Fig. 2. In Spain, the degree of regional specialization by provinces, measured by the presence of energy firms.  

1 Sistema de Análisis de Balances Ibéricos and National Statistics Institute. 
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Variance Extracted (AVE), are used to assess the reliability of indicators, which refers to the total mean value of the squared loadings of 
the indicators belonging to the same construct [80]. In addition, convergent validity is assessed through the analysis of the external 
loadings, checking that they have a value more than 0.707 and that the AVE is higher than 0.5 [80,95]. 

The Heterotrait-Monotrait Ratio (HTMT) is a more effective tool than the Fornell and Larcker and cross-loading analysis for 
determining discriminant validity difficulties, despite the fact that both prerequisites are met [95]. Kline [96] states that the HTMT 
ratio must be less than 0.85. The model largely satisfies this criterion, as demonstrated by Table 5. 

5. Results 

The assessment of the structural model allows to assess the model’s predictive power and the nature of the model’s numerous latent 
variables’ interrelationships, and so to evaluate the hypotheses provided within the theoretical framework. The evaluation of the 
structural model is undertaken according to the method outlined by Hair et al. [80]. In the first step, an Algorithm PLS analysis is 
performed to assess the degree of collinearity between the predicted constructs, with the VIF value kept below 3 [93]. 

The path coefficients of the established associations are then calculated by executing the bootstrapping procedure in full mode with 
5000 random subsamples and a 99% confidence interval. These coefficients, whose values range from 0 to 1, reflect the extent to which 
a change in the value of the source variable affects the value of the target variable. The R2 coefficients are then used to evaluate the 
predictive power of the model for each variable. According to Hair et al. [80], R2 values of 0.25, 0.50, and 0.75 are weak, moderate, 
and significant, respectively. Next, the ƒ2 size of the effects is analyzed to assess the influence of each exogenous construct on the R2 

value of the related endogenous latent variable. If the ƒ2 value is close to 0.02, 0.15, or 0.35, it is classified as small, moderate, or large 
effect [80]. Lastly, the blindfolding method is utilized to examine the cross-validation redundancy index Q2, which reflects the pre-
dictive significance of the model with respect to each endogenous component. Q2 values greater than zero, 0.25, and 0.50, respec-
tively, indicate low, moderate, and substantial predictive significance [90]. 

In the subsequent analysis, the omission distance D was determined by the constraint that the sample size cannot be divided by this 

Fig. 3. In Spain, the degree of regional specialization by provinces, measured by the presence of employment in the energy sector.  

Table 3 
Descriptive statistic of the data obtained in the questionnaire.   

Mean Min Max S.D. 

Regional specialization 1.086 0.059 4.743 0.928 
Cognitive social capital 4.868 1 7 1.399 
Absorptive capacity 5.067 1 7 1.708 
Innovative performance 4.809 1 7 1.590 

Source: Own elaboration. Note: S.D.: Standard deviation. 
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number to yield an integer. Consequently, the D value selected was 7 [Sample size = 197]. According to Hair et al. [80], the signif-
icance and importance of the connections, collinearity, the coefficients of determination’ values (R2), effect size (ƒ2), and predictive 
significance (Q2) must be evaluated. The direct effects of carrying out the bootstrapping technique are shown in Fig. 4. Furthermore, 
the direct and indirect effects are shown in Tables 6 and 7, respectively. 

Table 4 
Assessment of internal consistency and convergent validity.  

Internal consistency and convergent validity  

Cronbach’s Alpha rho_A Composite reliability Average extracted variance (AVE) 

Absorptive capacity 0.819 0.840 0.880 0.647 
Cognitive social capital 0.871 0.872 0.901 0.565 
Innovative performance 0.849 0.850 0.898 0.689 
External loads A.C. I.P. C.S.C. VIF values 
AC acquisition 0.737   1.556 
AC assimilation 0.824   1.786 
AC transformation 0.786   1.961 
AC exploitation 0.866   1.643 
Cognitive social capital_1   0.722 1.605 
Cognitive social capital_2   0.740 1.762 
Cognitive social capital_3   0.758 1.888 
Cognitive social capital_4   0.756 1.820 
Cognitive social capital_5   0.725 1.796 
Cognitive social capital_6   0.791 2.272 
Cognitive social capital_7   0.766 2.015 
IP management  0.816  1.829 
IP marketing  0.791  1.673 
IP process  0.856  2.238 
IP product  0.855  2.224 

Source: Own elaboration. 
Note: C.S.C.: Cognitive social capital; A.C.: Absorptive capacity; I.P.: Innovative performance. 

Table 5 
Evaluation of discriminant validity.  

Discriminant validity 

FORNELL-LARCKER A.C. C.S.C. I.P. 

Absorptive capacity 0.805   
Cognitive social capital 0.636 0.751  
Innovative performance 0.642 0.590 0.830 
HTMT A.C. C.S.C. I.P. 
Absorptive capacity    
Cognitive social capital 0.736   
Innovative performance 0.758 0.681  

Source: Own elaboration. 
Note: C.S.C.: Cognitive social capital; A.C.: Absorptive capacity; I.P.: Innovative performance. 

Fig. 4. Nomogram of the model with path coefficients.  
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The data analysis indicates that there is no collinearity, as all VIF values are less than 3 [93]. Regional specialization has a positive 
and statistically significant effect on the innovative performance of firms [0.409, p = 0.000]. In addition, the variables “Cognitive 
social capital” and “Absorptive capacity” mediate a positive and statistically significant indirect effect in this relationship [0.096, p =
0.000] and [0.081, p = 0.000] respectively. Furthermore, they both exerts a double mediation effect [0.073, p = 0.000]. The proposed 
model explains 21.9%, 46%, and 61.7% of the variance of the “Cognitive social capital,” “Absorptive capacity” and “Innovative 
Performance” components, respectively. 

The “Regional specialization” contribution to the R2 value of the endogenous latent variables “Cognitive social capital,” 
“Absorptive capacity” and “Innovative Performance” (ƒ2) is moderate [0.280, 0.104, 0.259] respectively [97]. Finally, the Q2 values of 
the endogenous variables’ “Cognitive social capital”, “Absorptive capacity” and “Innovative Performance” are 0.118, 0.284 and 0.396, 
respectively, which indicates that the model has a moderate predictive relevance on the mentioned variables [90]. 

Then the four hypotheses proposed are accepted. 

Hypothesis 1 (+): There is a positive and significant relationship between regional specialization and firms’ innovative 
performance. 
Hypothesis 2 (+): Firms’ cognitive social capital exerts a mediating effect on the relationship between regional specialization and 
firms’ innovative performance. 
Hypothesis 3 (+): Firms’ absorptive capacity exerts a mediating effect on the relationship between regional specialization and 
innovative performance. 
Hypothesis 4 (+): There is a double mediation of the firms’ cognitive social capital and firms’ absorptive capacity in the rela-
tionship between regional specialization and firms’ innovative performance. 

6. Discussion 

This work adds to the body of research on firms’ location and innovation by focusing on the cognitive proximity of enterprises and 
their internal capacity to absorb new knowledge in specialized contexts. By analyzing geographical and cognitive closeness, we 
enhance our understanding of their connection and influence on the assimilation of new knowledge and the creation of innovations. In 
this view, membership in a specialized region is insufficient to properly harness the innovative potential of enterprises, being cognitive 
closeness and the firms’ absorptive capacity crucial components for maximizing the benefits of these specialized contexts. Then, the 
results of this research are significant and contribute to the literature on clusters, knowledge, social capital, and innovation. This study 
contributes to the research on energy firms’ innovative performance by examining the positive and significant relationship between 
regional specialization and firms’ innovative performance. Over the last few years several studies have linked location of companies in 
specialized environments with a positive and negative effect on their performance [98], while others indicate the existence of a 
curvilinear relationship or even the absence of it [99]. However, there may be other variables that may influence this relationship, 
especially in view of the rapidly changing environment in which companies must operate. Then, there is a need to analyze other 
contingent factors that may influence this relationship. 

The findings of this study indicate that, nowadays, firms located in specialized environments can generate higher innovative 
performance. In this case, the mediating role of cognitive proximity and absorptive capacity of firms was analyzed, being empirically 
evidenced their contribution to the relationship between the location of firms in specialized contexts and the effective improvement of 
their innovative performance. From a knowledge and cognitive perspective, this research deepens the analysis of the links between 
proximity and innovation performance, considering the theoretical difference between cognitive and geographical closeness. This 
research considers the degree of cognitive closeness at the organizational level which might help to explain the unequal access to 
important information and knowledge across enterprises in clusters. In addition, the concept of absorptive capacity was linked in the 
literature to the so-called dynamic capabilities, being one of the most important to be developed by companies. In this vein, while 
internal sources of knowledge are crucial, external sources are also required for a company to achieve the appropriate degree of 
innovativeness and sustain an exceptional capacity for introducing innovations, which justify the need for deepen the analysis on the 
role of absorptive capacity of firms in this context. 

This paper has also important implications for management. The geographical and cognitive proximity between firms and other 
surrounding knowledge sources may help them to access and exploit new knowledge that, along with internally accessible information 

Table 6 
Summary of direct effects.  

Structural path Coef. (β) S.D. P-values 99% C.I. Results 

C.S.C. → I.P. 0.205** 0.064 0.001 [0.069–0.318]**  
R.S. → C.S.C. 0.468** 0.050 0.000 [0.374–0.567]**  
R.S. → I.P. 0.409** 0.055 0.000 [0.266–0.482]** H1 supported 
R.S. → A.C. 0.268** 0.048 0.000 [0.176–0.364]**  
C.S.C. → A.C. 0.511** 0.055 0.000 [0.403–0.618]**  
A.C. → I.P. 0.304** 0.064 0.000 [0.185–0.434]**  

Source: Own elaboration. 
Note: Coef.: Coefficient; S.D.: Standard deviation; C.I.: Confidence interval; R.S.: Regional Specialization; I.P.: Innovative performance; C.S.C.: 
Cognitive social capital; A.C.: Absorptive capacity; ** Statistically significant at 1%. 
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and ideas, could enhance the innovation performance of the firms. As a result, managers must consider the influence of location on 
their individual performance, as well as the cognitive proximity of the company to its stakeholders, especially those located 
geographically close to the company, when designing and implementing their strategies. Consequently, managers should pay special 
attention to establishing a common language and set of values to strengthen their relationships when cultural differences exist between 
business units. Moreover, in this line, they must be aware of the importance of promoting the development of their capacity to absorb 
new knowledge, not only by hiring suitable personnel, but also by creating an internal environment favorable to the generation of 
ideas, interaction, and cooperation, so as to favor the dissemination and exploitation of the knowledge within the company. In this 
way, by accessing new sources of knowledge, the company will be able to assimilate it, incorporate it into its current knowledge base 
and exploit it effectively to achieve the established objectives, especially in terms of innovation. Regarding to this, it is essential to 
consider the influence of these variables along with the absorptive capacity of organizations on the capacity of firms to develop in-
novations. In this work has been empirically evidenced that absorptive capacity enhances the exploitation of geographical and 
cognitive closeness of specialized agents with innovative purposes. By improving the understanding of how and why location in-
fluences knowledge transfers and innovation, strategic decision making in the management of a firm’s location, knowledge, and 
networks can be facilitated. In addition to context features, the significance of cognitive social capital and absorptive capacity is 
emphasized, demonstrating how crucial it is to leverage the internal characteristics of the firms to improve their innovative 
performance. 

7. Conclusions 

This research adds to the clarification and expansion of knowledge about the principles driving regional specialization, cognitive 
social capital, and absorptive capacity to boost innovative performance. The results show a positive and statistically significant direct 
relationship between regional specialization and the innovation performance of firms, as well as an indirect link through the mediating 
variables cognitive social capital and absorptive capacity (hypotheses 1, 2, and 3, respectively). Thus, cognitive and geographical 
proximity matters, but the capacity of firms to absorb new knowledge may be a key factor to maximize their exploitation to foster the 
innovation performance of the firms. In this sense, it has been empirically evidenced that both mediating variables seem to be sig-
nificant factors in enhancing the innovation performance of organizations. Then, cognitive proximity and a strong capacity to absorb 
new knowledge are required to successfully harness all the valuable resources within the firm’s reach for this purpose, as a double 
mediation of these variables in the established relationship has been revealed (Hypothesis 4). 

These findings suggest that the research is relevant to both academics and managers based on the most recent data. Locating the 
activity in specialized regions enables firms to obtain resources for knowledge upgrading and innovation, and the competitive pressure 
motivates them to increase their efforts continually in this way to enhance their competitiveness. In such regions, product, process, 
marketing, and managerial innovations are developed through collaborative actions, and firms are embedded in a larger cultural and 
institutional framework, in which geographical and cognitive proximity establish an appropriate framework for action to the diffusion 
of knowledge and the establishment of trusting relationships in favor of the achievement of common objectives which considerably 
contribute to improve the innovation performance of firms. Then, proximity is more than simply an issue of physical distance. 

Knowledge sharing usually needs a high level of mutual trust and comprehension, which is not only tied to language, but also to 
shared values, culture, vision, and objectives. The advantages of closeness may be converted into a spatial agglomeration force for 
businesses involved in interaction activities, some of which may include learning. This cognitive proximity can favor the development 
of efficient and effective actions of collaboration, especially in terms of knowledge. In regions where a certain type of economic activity 
takes hold, knowledge tends to specialize, become rooted and spread throughout the territory. It may be very difficult, if not 
impossible, to properly transfer all intra- and inter-firm economic features from one setting to another. Thus, agglomerations of linked 
economic activity are not only relics of once cost-effective spatial arrangements but are presently being reproduced due to an increased 
desire for quick knowledge transfer between businesses. Thus, it is this desire for valuable new knowledge, coupled with geographic 
and cognitive proximity, that seems to foster the absorptive capacity of firms in specialized regions. 

In sum, this study demonstrates the significance of networks of useful agents and the ability to assimilate new information as 
innovation drivers for firms. They may have access to potential sources of vital resources and talents, including new information. Then, 
this paper has important implications for the long-standing complex debates about whether regions should develop, primarily whether 
they should do so through specialization or diversification. 

Table 7 
Summary of indirect effects.  

Total effect of R.S on I.P.  Direct effect of R.S. on I.P.  Indirect effect of R.S. on I.P.   Conclusion 

Coef. (β) T value Coef. (β) T value Point estimated  C.I. 99%.  

0.659** 19.634 0.409** 7.374 Total 0.250       
H2 = a1 × b1 0.096** [0.037–0.169] H2 supported     
H3 = a2 × c1 0.081** [0.042–0.135] H3 supported     
H4 = a1 × b2 × c1 0.073** [0.039–0.114] H4 supported 

Source: Own elaboration. 
Note: Coef.: Coefficient; C.I.: Confidence interval; R.S.: Regional Specialization; I.P.: Innovative performance; ** Statistically significant at 1%. 

E. Sánchez-García et al.                                                                                                                                                                                              



Heliyon 9 (2023) e14223

12

8. Limitations and further research 

Regarding to the limitations, this investigation has been carried out in the energy sector. Then, its application can be extended to 
other industrial sectors. Furthermore, there may be other relevant variables that influence the relationship between regional 
specialization and the innovative performance of firms, as the entrepreneurial orientation of companies, their level of dynamic ca-
pabilities beyond their capacity to absorb new knowledge, or other dimensions of proximity, as organizational, social, or institutional. 
Then, although this research provides empirical evidence on the importance of geographic and cognitive proximity of specialized 
agents and their capacity to absorb new knowledge to drive their innovative performance, there are other related variables that may 
influence this relationship. Therefore, these limitations could serve as a basis for future research. 
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Appendix  

Concept Items F.O.V. Definition Measurement 

Regional  
specialization 

RS1  Degree of regional agglomeration of employment in the sector Coefficient = 1: national average// 
Coefficient > or <1: higher of lower than 
national average, respectively 

RS2  Degree of regional agglomeration of firms in the sector 

Cognitive social 
capital 

CSC1  We share the same ambition and vision as our contacts. Likert scale (− 3 = Strongly disagree; +3 =
Strongly agree). CSC2  My company shows enthusiasm in the pursuit of objectives and 

missions common to the members of its relational network, with 
whom it shares its goals and objectives. 

CSC3  We understand our contacts’ strategy and needs. 
CSC4  My firm’s employees and my contacts’ employees have positive 

attitudes towards a cooperative relationship. 
CSC5  My firm and my contacts tend to agree on how to make the 

relationship work. 
CSC6  The business practices and operational mechanisms of your 

contacts are similar to yours. 
CSC7  The corporate culture and management style of your contacts is 

similar to yours. 
Absorptive capacity AC1 Acqu. The search for relevant information concerning our industry is 

every-day business in our company. 
Likert scale (− 3 = Strongly disagree; +3 =
Strongly agree). 

AC2 Our management motivates the employees to use information 
sources within our industry. 

AC3 Our management expects that the employees deal with 
information beyond our industry. 

AC4 Assi. In our company ideas and concepts are communicated cross- 
departmental. 

AC5 Our management emphasizes cross-departmental support to solve 
problems. 

AC6 In our company there is a quick information flow, e.g., if a business 
unit obtains important information. 

(continued on next page) 
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(continued ) 

Concept Items F.O.V. Definition Measurement 

AC7 Our management demands periodical cross-departmental 
meetings to interchange new developments, problems, and 
achievements. 

AC8 Tran. Our employees have the ability to structure and to use collected 
knowledge. 

AC9 Our employees are used to absorb new knowledge as well as to 
prepare it for further purposes and to make it available. 

AC10 Our employees successfully link existing knowledge with new 
insights. 

AC11 Our employees are able to apply new knowledge in their practical 
work. 

AC12 Expl. Our management supports the development of prototypes. 
AC13 Our company regularly reconsiders technologies and adapts them 

accordant to new knowledge. 
AC14 Our company has the ability to work in a more effective way by 

adopting new technologies. 
Innovative 

performance 
IP1 Product Degree of novelty of our new products. Likert scale (− 3 = Far inferior relative to my 

competitors; +3 = Far superior relative to 
my competitors). 

IP2 Use of the latest technological innovations in the new products 
developed by my company. 

IP3 Speed of new product development. 
IP4 Number of new products introduced by my company in the 

market. 
IP5 Number of our new products that are new to the market (they are 

the first to be launched on the market). 
IP6 Proccess Level of technological competitiveness of my company. 
IP7 Speed with which the latest technological innovations are adopted 

in our processes. 
IP8 Degree to which the technology used in our processes is up to date 

or new. 
IP9 Pace of updating our processes, techniques, and technologies. 
IP10 Mark. In my company, the development of new distribution channels for 

products and services is an ongoing process. 
Likert scale (− 3 = Strongly disagree; +3 =
Strongly agree). 

IP11 In my company, customer suggestions or complaints are handled 
with urgency and attention. 

IP12 My company develops better marketing innovations than its 
competitors. 

IP13 Manag. My company constantly emphasizes and introduces management 
innovations. 

Note: Acqu: Acquisition; Assi: Assimilation; Tran: Transformation; Expl: Exploitation; Mark: Marketing; Manag: Management. 
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