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Abstract

Purpose – The objective of this study is to analyze the influence of the structural capital of SMEs in the
capacity of innovation and organizational performance, in the context of an emerging country.
Design/methodology/approach – The sample consisted of 259 industrial SMEs from the province of
C�ordoba Argentina. The data was analyzed by Partial Least Squares Structural Equation Modeling
(PLS–SEM).
Findings – The study provided evidence that acquisition of information and knowledge management,
organizational culture and structure, systems and processes have positive and significant effects on the
innovation capacity of SMEs. Only the communication and cohesion component did not show positive and
significant results on it. It also showed a positive and significant relationship between the capacity for
innovation in processes and performance, contributing to the scarce empirical literature in the context of SMEs.
Research limitations/implications – The research exposes some limitations that uncover a path for the
development of future lines of research. In the first place, the work focuses on the use of a single source of
information, the consultation at the managerial level of the company, without considering other representative
variables to measure the capacity for innovation. Second, the study covered only companies in the industrial
sector and country. Future studies should focus on other sectors and countries.
Practical implications – The results of the study can have important practical implications for the owners
andmanagers of SMEs. The results offer a vision of the dimensions of structural capital that most influence the
innovative capacity of the organization. This is especially useful given that in the context of Argentina there is
a low level of knowledge and structural capital is key to being more competitive. The managers of SMEs can
thus increase the innovative potential of the company and favor the acquisition of information and knowledge
and improve its processes and systems to contribute to the development of innovation capabilities to make
SMEs more competitive.
Social implications – The results obtained can be useful for those responsible for making public policy
decisions, since in the knowledge of the economy to maintain a developed state and nation, it is necessary to
include as one of the main issues on the national agenda the improvement of intellectual capital of its people to
promote the competitiveness of companies.
Originality/value – The research contributes to the development of intellectual capital literature focused on
the generation of innovation and performance in the perspective of SMEs in emerging countries.
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1. Introduction
In a knowledge-based economy, intellectual capital is one of the most important and critical
resources for an organization to thrive in a competitive environment (Khalique et al., 2011).
Therefore, organizations have to efficiently manage collective learning and accumulated
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knowledge (Bontis, 1998; Bontis et al., 2005). Structural capital is part of the intellectual
capital and is one of the main components that give greater benefits within a company and
that require greater attention by managers (Bontis et al., 2018; Zahra et al., 2018).

Structural capital or also known as organizational capital by literature refers to the
mechanisms and structures of the organization that can help employees to achieve optimal
intellectual performance and thus achieve better performance (Bontis, 1998; Bontis et al.,
2005). This implies that an individual can have the highest intellectual level, but if the
organization does not have an efficient structure, systems and processes that allow its
contribution to be effective, then the company will not achieve its full potential (Bontis, 1998;
Hasan and Cheung, 2018; Santos-Rodrigues and Figueroa-Dorrego, 2011; Torres et al., 2018).
The structural capital consists of all those “non-human assets” that are represented by:
databases, organization charts, process manuals, strategies, routines and anything whose
value to the company are higher than its material value (Bontis et al., 2000). Structural capital
then is “what remains in the companywhen employees go home at night” (Kalkan et al., 2014).
Structural capital is directly associated with human capital and can also be defined as the
institutionalization of knowledge and experience developed and based on established
structures, systems and processes (Kang and Snell, 2009). Therefore, the purpose of
structural capital is to coordinate and organize a group of employees and factors in an
organization, providing the context that may be appropriate for tools, technologies and
procedures (Subramaniam and Youndt, 2005). In addition, structural capital can be used to
preserve knowledge based on a successful past implementation with the objective of
repeating its use within the organization (Ahmad-Arabiyat and Ibraheem-Hasouneh, 2018).

Following the theoretical lines usually used in the literature on the subject, our work is
based on the theory of resources and capabilities or RBV and the theory of intellectual capital.
The theory of resources and capabilities (Resource-Based View), outlined by Barney (1991),
argues that companies understand themselves in terms of resources and routines
consequently they obtain a competitive advantage through their heterogeneous
combination of resources, instead of working through the market conditions of products
and positioning activities. For its part, the theory of Intellectual Capital, seeks to explain the
increase or creation of value by companies produced by intangible assets (Dumay et al., 2013;
Murray et al., 2016).

The relationship between the components of intellectual capital and the innovation
capacity of companies was analyzed in abundant studies (Santos-Rodrigues et al., 2011;
Subramaniam and Venkatraman, 2001; Subramaniam and Youndt, 2005). However, studies
that relate innovative capacity and structural capital are less common and focus basically on
technological knowledge and organizational routines (D�ıaz-Diaz et al., 2006), and do not focus
in a multidimensional way (Kianto et al., 2017; U�zien_e and Stankut_e, 2015).

The components of the intellectual capital are difficult to separate, and there are studies
that have tried to demonstrate the close relationship between its components (Leitner, 2014),
analyzed the relationship between human capital and structural capital, and its effects on
innovation and performance of Austrian innovative companies, obtaining that both had
different impacts. In the case of human capital it had a positive effect on profitability and
long-term growth, contrary to expectations, structural capital had a negative effect on
profitability and growth, which indicates that the apparent strength can become a weakness
in long term. In addition, the study found that human capital and structural capital did not
have a joint effect on the performance of companies.

The analysis about the influence of structural capital on innovation is the main objective
of this paper; it also indicates the effect of innovation in products and processes on the
performance of SMEs. To this end, a study is carried out on a sample of 259 industrial SMEs
in the province of C�ordoba, Argentina, which have between 10 and 200 workers. The
structural capital model takes into account the dimensions: acquisition of information and
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knowledgemanagement; organizational culture; communication and cohesion; and structure,
systems and processes. The research questions that are tried to answer are: Does structural
capital significantly affect innovation in industrial SMEs? What factors of structural capital
have the greatest impact on the innovation of industrial SMEs? Does innovation have a
significant effect on the profitability of the company? The answer to these questions has
important implications, both for the management of the companies and for the academy,
since there is a close relationship between the structural capital and the innovation capacity
of the companies (Bueno Campos, 2013; Chen et al., 2015; Crema and Verbano, 2016; Santos-
Rodrigues et al., 2011). The Argentine case is especially interesting because industrial SMEs
are a fundamental part of its business fabric. In the Province of C�ordoba, Argentina, together
they account for 68% of the total positions filled (OIR, 2017) and together with Santa Fe and
Buenos Aires, they account for 72% of the country’s industrial activity (Uni�on Industrial,
2017). Currently the country is undergoing a major restructuring towards a change in the
production system, in order to reduce the worrying figures of failure of SMEs since 97% does
not reach the fifth year, figures well above those of other countries (Lagunes-Dom�ınguez
et al., 2016).

Our research contributes to literature in different ways. First, from a theoretical approach,
it is studied in an integral way how structural capital influences innovative activity and
performance in SMEs and in the context of an emerging country. A structural capital model is
proposed based on the components acquisition and knowledge management, organizational
culture, communication and cohesion of groups and structure, processes and systems. This
allows obtaining a global vision of the influence of the structural capital of the SME on
innovation. Previous studies conducted in different countries and focused on SMEs have only
partially addressed some of the components of structural capital (Santos-Rodriguez and
Figueroa-Dorrego, 2011; Hogan and Coote, 2014; Ariawan et al., 2016; Agostini and Nosella,
2017; Dedahanov et al., 2017; Allameh, 2018; Alazawi et al., 2018; Kahan, 2019; Alqershi et al.,
2019). Additionally, structural capital is studied in the context of an emerging country. This is
important because these markets are characterized by having a low level of innovation
(Heredia-P�erez et al., 2019), price-sensitive customers (Derbyshire, 2014) and institutions play
a very important role in their strategic processes (Stock et al., 2002). It is necessary to study
innovation processes in different geographical contexts in the field of SMEs, especially in
Latin America where these studies have remained almost unexplored (Hossain and
Kauranen, 2016; Heredia-P�erez et al., 2019). Second, from a practical approach, the results
obtained in the study contribute to the theory of intellectual capital, showing the strong
influence exerted by the hard components of structural capital, such as acquisition and
management of knowledge and structures, systems and processes in SME innovation, both in
products and in processes. These findings are important and help SMEs to understand the
impact that structural capital has on their organization and that can allow them to transform
individual knowledge into collective knowledge, and therefore, favor innovation and
competitiveness of their company.

The rest of the article is organized as follows. First, in the theoretical framework, a review
of the previous literature is presented and the research hypotheses are justified. Second, the
methodology is described, considering the characteristics of the sample and the definition of
the variables. Then, the analysis and results are presented. Finally, the main conclusions and
discussions are exchanged.

2. Theoretical framework and hypothesis
Structural capital, together with human capital and relational capital make the intellectual
capital of the organization (Bontis et al., 2000; Chen et al., 2015; Giocasi, 2015; Gogan et al.,
2016; Ling, 2013; Nuryaman, 2015; Kiong and Lean, 2009). And structural capital can be
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divided in turn into acquisition of information and knowledge management and
organizational capital, with the aim of isolating the effect of the technological component,
a hard component and a soft component given by the organizational culture (Bueno-Campos,
2013; Salazar et al., 2006).

The effects of different components of intellectual capital on performance and innovation
capacity are object of a significant number of studies, as well as on the relationships between
human capital, structural capital and relational capital. Among themwe can highlight the one
conducted by Jard�on and Martos (2009), which in a study on SMEs in the wood industry in
Argentina, analyzed the relationships of human capital on structural capital and relational
capital, and its effects about innovation and the performance of companies, determining a
positive relationship between them. In the previous studies, Cohen and Kaimenakis (2007),
Hermans and Kauranen (2005), Reed et al. (2006) and Tseng and Goo (2005) agree that the
relationships between human capital and structural capital positively affect performance and
innovation. In general, studies agree that structural capital has a significant influence on the
innovation capacity and performance of companies (De Castro et al., 2009; D�ıaz-Diaz et al.,
2006). Although it is true that most of the works do not analyze the effect of structural capital
in conjunction with innovation, but only take some aspect that composes it, being the most
analyzed organizational culture, there is evidence of the correlation between it and innovation
(Santos-Rodrigues et al., 2011). In general, studies agree that structural capital has a
significant influence on the innovation capacity and performance of companies (De Castro
et al., 2009; D�ıaz-Diaz et al., 2006).

Structural capital is part of the theoretical framework of intellectual capital (Bontis et al.,
2018). This framework has as background the theory of human capital and the RBV (Swart,
2006). In this way, the theory of intellectual capital is linked to the importance of the capacities
and knowledge of companies in the economy (Pedro et al., 2018). And it broadens the
approach of its predecessors when considering intellectual capital as a resourcewith strategic
importance for the competitiveness of the company (Cipr�es, 2006) and the increase in its value
creation (Dumay et al., 2013; Murray et al., 2016). In this framework, structural capital is
considered as knowledge integrated into information systems and the results and products of
the conversion of knowledge and intellectual properties of the company (Asiaei et al., 2018).

The structural capital is composed of two large blocks; on one hand what can be called
explicit structural capital, which is encoded in manuals, databases, systems, processes,
structure, patents and intellectual property rights. It is an objective, rational and visible
knowledge, which can be transferred impersonally; these are the result of innovative ideas,
techniques and products of knowledge developed by the joint interaction of the employees of
the organization (D�ıaz-Diaz et al., 2006; Dierkes et al., 2003; Nonaka and Takeuchi, 2000). The
other block is represented by the implicit structural capital, which has the characteristic of
being subjective, not articulated, it depends mostly on people, their experience, their values,
beliefs and perspectives. It is represented by what we call organizational culture (Kakabadse
et al., 2001; Nonaka, 1994). Their characteristics required more complex processes for their
transmission, not allowing the creation of new knowledge. That is why structural capital as a
whole is important for the generation of innovation (D�ıaz-Diaz et al., 2006). In turn, it suggests
that in the face of an improvement in structural capital, a better performance and innovation
in the company is produced. While the knowledge and skills required for innovation reside in
the individuals. The complexity of many modern innovations, however, required a grouping
and integration of multiple threads of this knowledge (Santos-Rodrigues et al., 2011).

Additionally, it is important to contextualize the study of intellectual capital and
innovation in the field of emerging markets. These markets are characterized because their
levels of innovation are relatively low (Heredia-P�erez et al., 2019), customers are more
sensitive to prices and demand greater satisfaction of their demands (Derbyshire, 2014) and
institutions play a very important role in its strategic processes (Stock et al., 2002). In this
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context, intellectual capital is more important, because tangible resources tend to be lower,
and SMEs try to compete through their intangible resources (Jardon and Martos, 2012).
Intellectual capital can be a source of competitive advantage in SMEs in emerging economies,
however, this effect may not be direct, but the organizational capabilities mediate the
dimensions of intellectual capital and the growth of the SME (Jardon and Catalina, 2015).

2.1 Acquisition of information and knowledge management
The acquisition and management of knowledge is a fundamental part of structural capital
(Abualoush et al., 2018; Agostini et al., 2017) and its treatment is necessary separately from
the rest of the components of structural capital (Bueno-Campos et al., 2008, 2009; Gold et al.,
2001). Knowledge management takes place in an increasingly complex and unpredictable
environment and is key to the competitiveness of the company (Bueno-Campos et al., 2008,
2009). Knowledge management processes must be present to capture information from the
environment, store it, allow its dissemination and transform it into new knowledge for the
organization (Gold et al., 2001; Abualoush et al., 2018). Themanagement that the company has
about information management allows the mobilization of human capital towards the
creation of new knowledge, linking information and communication systems inside and
outside the organization, allowing the integration of that knowledge (Gold et al., 2001; De
Castro et al., 2009; Salazar et al., 2006). At the same time it helps to eliminate structural,
communicational or geographical barriers, allowing the company to generate knowledge
about its competitors and the environment and, therefore, generate better business
opportunities (Teece, 1998; Abualoush et al., 2018).

Literature has given special interest in the study of the relationship between the
acquisition and management of knowledge and innovation. Companies that have
mechanisms to explore and obtain knowledge from their external collaborators have a
greater capacity for innovation (Diaz-Diaz et al., 2006; Abualoush et al., 2018; Valdez-Ju�arez
et al., 2018). The efforts and knowledge integrated in external networks with clients and / or
suppliers allow the development of joint opportunities and can provide new and valuable
products or processes (Delgado-Verde et al., 2016). Kleim-Padhilla and Gomes (2016), showed
that when companies have agile systems to integrate and distribute knowledge, they can
transform individual knowledge into collective knowledge and thus generate greater
innovation. Additionally, studies have shown that the codification of knowledge allows, on
the one hand, to reinforcing existing knowledge and thus generate greater innovation
capabilities and, in turn, protect knowledge by avoiding the expropriation and imitation of
competitors (Subramaniam and Youndt, 2005; Diaz-Diaz et al., 2006; Hussain and Terziovski,
2019). The shared knowledge allows, therefore, the creation of new processes and / or
productswithin the organization (Ariawan et al., 2016; Gomez et al., 2020). Based on the above,
the following hypotheses are formulated:

H1. An efficient management of information acquisition and knowledge mechanisms
generates a positive effect on process innovation.

H2. An efficient management of information acquisition and knowledge mechanisms
generates a positive effect on product innovation.

2.2 Organizational culture
Organizational culture impacts the multiple uses of institutionalized and codified knowledge
by the organization that is reflected in its policies, procedures, routines, processes, work
systems andmanagement structures (Miles and Van Clieaf, 2017; Subramaniam and Youndt,
2005). It has the characteristic of being less flexible, difficult to accumulate and cannot be
easily transferred and not consumed and is an essential element for the viability of the
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organization (Salazar et al., 2006). Therefore, organizational culture is an indivisible
component of structural capital, being a critical element of knowledge management and an
essential determinant of company performance (McDowell et al., 2018; Carmeli et al., 2004). Its
configuration is fundamental in the management of intellectual capital and an important
lever of technological architecture to rationalize individual behavior, but in turn it should
contribute to encourage collaboration and distribution of knowledgewithin the value chain of
the organization (Gold et al., 2001). The organizational culture must have a clear, articulated
and communicated vision that allows generating a sense of participation and contribution
among employees (Davenport and Beers, 1995).

The organizational culture should facilitate the creation and distribution of knowledge to
employees and have reward and incentive systems that guarantee the cooperation of
employees, providing support for innovation, encouraging the exchange of knowledge,
experimentation and questioning (Aramburu et al., 2015; Gold et al., 2001).

Different authors are responsible for describing the values that shape an innovative
organizational culture (Allee, 2008; Friedman et al., 2005; Hogan and Coote, 2014; Wiig, 2012)
such as trust, transparency, open mindedness, errors considered such as learning
opportunities, support for experimentation and exploration of new territories and
cooperation and mutual help. Organizational culture is the only form of intellectual capital
that the company directly owns and remains within the company even when employees
(human and social capital) leave the organization (Delgado-Verde et al., 2013; Subramaniam
and Youndt, 2005).

Empirical studies showhow this component of structural capital influences the innovation
capacity of companies byWu et al. (2008), which identify that culture and behavior willing to
innovate, through the mediating effect of the relationship between structural capital and
relational capital, generate a high performance of innovation. On the other hand, Delgado-
Verde et al. (2013), show that when the relations between the members of the organization are
closer, this will make their objectives, missions and visions shared andwill invest their efforts
in obtaining common objectives, generating a positive effect on the innovation process both
for the development of new products and for the establishment of new processes. In a later
study, Hogan and Coote (2014) argue that values and norms oriented towards an innovative
culture generate artifacts of culture which have a significant effect on the innovative capacity
of the company and this generates better organizational performance.

In more recent studies such as Kleim-Padilha and Gomes (2016), they argue that a flexible
organizational culture that is tolerant of mistakes, that rewards success and recognizes and
celebrates failures, creates a sense of support for members that promotes creativity and
therefore, positively impacts innovation as employees feel inspired and creative for the
development of innovations. Another study conducted byNaranjo-Valencia et al. (2016), show
how the adhocratic and clan cultures have positive effects on innovation, while a hierarchy
culture has a negative effect. Subsequently, Hasan and Cheung (2018), relate the levels of
organizational capital to the stages of the product life cycle, determining that high levels of
organizational capital are related to the stages of introduction and growth, while low levels
with the maturity In synthesis, harmonization of physical and human capital improves the
efficiency of innovation in both products and processes because employees are encouraged to
take the time to think creatively and experiment, to look for new ways to address problems
and explore their ideas, even if the value of the results may not be clear.

Based on the above, the following hypotheses are formulated:

H3. The existence of an innovative organizational culture generates a positive effect on
process innovation.

H4. The existence of an innovative organizational culture generates a positive effect on
product innovation.
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2.3 Communication and group cohesion
There is emphasizing in the empirical studies about the interactions and the degree of
cohesion among employees. This fact tends to encourage collaboration by transforming
individual knowledge into organizational one, which generates a positive effect on the results
of innovation. In a study conducted byO’Dell andGrayson (1998), they argue that networking
practices allow employees to organize their own knowledge, facilitating the solution to new or
existing problems and generating or sharing knowledge, impacting positively on the
innovation and performance. In turn, Smith et al. (2005), showed that the improvement of the
interactions among the members of the work team, as well as the greater exchange of
information and the cohesion of the work teams, generate a positive effect on product
innovation. In other studies such as those by Carmeli et al. (2011) and Villegas-Gonzalez et al.
(2017) argue that it is the structural capital that must lay the foundations and conditions for
interpersonal relationships to develop efficiently, since it is expected that the organizational
systems encourage close relationships between superiors and their subordinates,
guaranteeing a mutual trust, greater identification with the objectives of the organization
and better cohesion of the work team, which will be reflected in improvements in innovation.
On the other hand, Delgado-Verde et al. (2013), verified that the values shared by themembers
of the organization, the trust and the interactions between them increase the creativity of the
team, which will lead to better results in innovation. In other similar studies Chen and Wang
(2008) on companies incubated in Taiwan, found little significance between the level of team
cohesion and the capacity for innovation. To similar conclusions arrived T€odtling et al. (2009)
in their study of a sample of Austrian SMEs, identified that interactions and the exchange of
information have no influence on the innovative activity of companies, which could be
favored by the existence of more binding channels of knowledge exchange and cooperation.

Recent studies, Hogan and Coote (2014) show that the way of communicating the
innovation culture in the company, not only exemplifies the expected behaviors, but they are
inspiring for the generation of new ideas, promoting the innovation process. They also argue
that successful innovation requires managers to provide consistent signals to employees
about what is important to the organization. In other words, communication rituals provide
clear signals and public recognition of employees. Achievements that an organization values
and expects that serve to motivate other members of the organization to promote a greater
innovative effort. For their part Kleim-Padilha and Gomes (2016), found that the cohesion of
multidisciplinary teams, an open communication based on trust and the creation of
communication routines between different groups or hierarchical levels, make employees act
creatively and innovative when feeling emotionally safe. In a study referred to Italian SMEs
Agostini et al. (2017), identified that the ability of employees to innovate is supported and
complemented by the intimate and informal interactions between them because, it favors the
exchange of information and knowledge, which concludes that human intellectual assets
have a positive impact on the performance of innovation in SMEs.

Finally, McDowell et al. (2018), maintain that the fluid exchange of concomitance that
occurs in collaboration networks, both internally and externally, contribute to integrate and
synthesize the knowledge generated by employees, contributing to improve the capacity
for innovation. In the same direction, Mennens et al. (2018), in their study referring to
industrial SMEs in the Netherlands, point out that the collaboration of employees in
decision-making, as well as the interactions between people with diverse knowledge
structures increase the organization’s capacity to establish links and associations which
generates a significant effect on innovation capabilities. So we see that the empirical studies
are not conclusive about this hypothesis, either because of the methodologies used or
because some authors consider factors in isolation and others authors instead of doing in a
correlational manner, yielding different results. Based on the above, the following
hypotheses are formulated:
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H5. Good communication and group cohesion generate a positive effect on process
innovation.

H6. Good communication and group cohesion generate a positive effect on product
innovation.

2.4 Structure, processes and systems
The organizational structure implies a lasting configuration of tasks and activities that
facilitate the development of the company’s activities through the generation and
dissemination of organizational knowledge (Skivington and Daft, 1991; Torres et al., 2018).
Most scholars have shown that a more decentralized organization leads to better
organizational effectiveness (Dewar and Werbel, 1979; Floyd and Wooldridge, 1992;
Heshmati, 2001; Rapert, 1998; Schminke et al., 2000). A decentralized structure fosters
communication and increases the satisfaction andmotivation of employees (Dedahanov et al.,
2017; Delgado-Verde et al., 2013; Dewar and Werbel, 1979), because in less centralized
environments, it is encouraged the free flow of lateral and vertical communication, experts on
the subject had more say in decision-making than the designated authority (Burns and
Stalker, 1961; McDowell et al., 2018) and the ability to respond to the market (Schminke
et al., 2000).

Some empirical studies, like that of Jassawalla and Sashittal (1998), analyze elements such
as the level of autonomy to perform tasks and the cooperation of employees generates a
positive impact on product innovation and performance. In the same sense, Tseng et al. (2008),
verifies it in a study in service companies of the hotel sector. On the other hand, Tsai (2002),
which shows conclusive results on the relationship between the organizational structure and
innovation and also argues that a decentralized structure can facilitate the success of
management. Studies on the subject reflect that a high centralization inhibits the interactions
among the members of the organization, and this reduces the opportunity for individual
growth and advancement, and avoids imaginative solutions to the problems. On the contrary,
decentralization facilitates the internal management of communication, the adoption of
innovation and higher levels of creativity, as suggested by Kleim-Padilha and Gomes (2016)
the type of structure can generate different effects on the process of innovation, factors such
as size, hierarchy, bureaucracy, centralization, the age of the company or the use of
technologies, generate significant innovation performance. In the case of SMEs, they can
have a better performance of innovation, especially when development requires flexibility in
activities and speed in decision making. In the same line, Naranjo-Valencia et al. (2016),
maintain that flexible structures and based on teamwork, has a positive effect on innovation,
while a hierarchical structure has an effect negative. Continuing in the same direction,
Dedahanov et al. (2017), maintain that structures with centralization of power hinder the
adoption of innovative ideas, while organic structures foster creativity. Another aspect
analyzed by Dedahanov et al. (2017), was the formalization of the structure which inhibits
people from thinking creatively, because they prefer to follow pre-established courses of
action and to focus on the work rules. For this reason, less formalized structures encourage
openness, stimulate creative behaviors and generate new ideas.

Other studies intend to give greater clarity about the relationship between structure,
systems and processes with innovation, such as Kleim-Padilha and Gomes (2016) in which
they point out that although each type of innovation has its particularities, since the
Innovation in products requires the satisfaction of the needs or to identify the needs of the
client, to design the production and innovation in processes is linked to the application of
technology to improve efficiency in the development and commercialization of the product,
both of them share similar systems and processes. Products tend to adapt to the innovation of
the process, being the innovation in products the one of easier observation. In another study
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Aramburu et al. (2015) argues that structures and processes that allow interaction and
knowledge to share the improvement of the ability to define problems or situations and solve
problems in a new way and this allows a positive effect on product innovation. On the other
hand Chen et al. (2015), states that companies that have a dynamic and open information
system allows people to accelerate the flow and exchange of information by increasing the
efficiency of innovation. Based on the above, the following hypotheses are formulated:

H7. A solid structure, systems and processes generate a positive effect on process
innovation.

H8. A solid structure, systems and processes generate a positive effect on product
innovation.

2.5 Innovation and performance
Innovation has been considered by literature as a critical element that generates impact on
the performance and survival of organizations (Ruiz-Jim�enez and Fuentes-Fuentes, 2018).
The contribution of innovation to organizational performance has been of interest to many
researchers. Tidd and Bessant (2005) conclude that innovative companies double the
profitability of non-innovative companies. Koellinger (2008) states that when companies
have knowledge of customers and the market, they can design novelty products that are
more difficult to imitate and that meet the specific demands and needs of their clients,
which can contribute to substantial increases in the performance of the company.
Damanpour et al. (2009) argues that the main reason for the positive effect of innovation on
the performance of the company is that companies innovate to be the first and
consequently obtain advantages due to the increase in anticipated demand, generating
higher revenues, customer retention, an increase in sales, market share and thereby
achieve better performance. Other studies argue that when companies innovate they seek
to satisfy the demands and needs of the market, especially those of their clients, for this
reason innovation is an important factor to explain efficiency and business success
(Alipour and Karimi, 2011).

On the other hand, some researchers have argued that the combination of the
intellectual capital management capacity allows organizations to innovate and overcome
their rivals in dynamic environments, develop innovations based on new knowledge,
taking advantage of opportunities that generate income and competitive advantages and
highlights higher than normal (Carmeli et al., 2011). In a recent study Ruiz-Jim�enez and
Fuentes-Fuentes (2018), they emphasize that process innovations consist of improving
production processes, creating greater efficiency, reducing costs, which generates greater
benefits for the company. In addition, these innovations can also generate competitive
advantages, difficult to imitate for competitors. However, there are studies that do not
allow a positive relationship between innovation in products and the performance of
companies (Leither, 2014), in a different study determines that there is a direct relationship
between innovation in products and performance, used in a moderate way that is variable
to human capital, but not structural capital. Based on what said before, the following
hypotheses are formulated in the following way:

H9. Innovation in processes generates a positive effect on performance.

H10. Innovation in products generates a positive effect on performance.

In Figure 1, the complete theoretical model of the investigation with the development of its
hypotheses is presented.
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3. Methodology
3.1 Sample design and information collection
The sample used is composed of 259 industrial SMEs that count with between 10 and 200
employees, settled down in the Province of C�ordoba, Argentina. Therefore, we have excluded
microenterprises, due to the difficulty of obtaining information of quality on the subject
analyzed. In most empirical studies on intellectual capital, smaller companies are excluded
(Aramburu and S�aenz, 2011; Crema and Verbano, 2016; Leitner, 2005). The general design of
the sample was based on the principles of stratified sampling. For this, the different branches
of activity and size were considered. The information for the sample was obtained from
the Ministry of Industry of C�ordoba (Industrial Registry of the Province of C�ordoba, 2018).
The number of companies is 1,316 (Industrial Registry of the Province of C�ordoba, 2018). The
sampling technique used is based on Davic et al. (2018). A non-probability quota sample was
randomly selected. In each type of industry, around 19% of the companies were surveyed.
Additionally, the sample size designwas determined to ensure that themargin of error for the
estimation of the proportion was less than 0.05 points with a confidence level of 95%. In
Table 1, the composition of the sample and the population is appreciated.

To collect the information, a questionnaire was designed with structured questions
addressed to themanager of the SME. Themanager has amore general vision of the activities
carried out by the company, so it is the most appropriate to answer questions about the
company (Cabrita et al., 2007). In the process of the interview the confidentiality and
anonymity of the data was guaranteed (Kariv et al., 2009). Prior to the application of the
questionnaire, a pilot test was carried out on a total of eight managers for the reliability of the
questionnaire and the necessary adjustments were made. Before proceeding to survey each
company, an appointment was made with the manager and the content of the work was
explained. Those companies that did not want to participate were replaced by similar
companies in terms of sector and size. The questionnaire was applied through personal
interviews, between the months of December 2017 and May 2018.

To guarantee the validity and quality of the data, the non-response bias and the variance
bias of the common method are analyzed. The responses from the first round of interviews
were not significantly different from the last round (t-test and chi-square test) (Vitell and

ACQUISITION OF
INFORMATION AND

KNOWLEDGE
MANAGEMENT

ORGANIZATIONAL
CULTURA

COMMUNICATION
AND COHESION

STRUCTURE,
SYSTEMS AND

PROCESSES

INNOVATION
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VARIABLES OF
CONTROL
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H1

H2

H3

H4
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H8
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A
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A

A

A

A
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Nwachukwu, 1997). Due to that the information was obtained from the same source
(dependent and independent variables), there is the possibility of a variance bias of the
common method (Achidi et al., 2011) .To analyze whether this bias occurs, we use the test of
Harman’s unique factor (Podsakoff and Organ, 1986) From this test, we verify that all the
variables are grouped into seven factors that explain 72%of the total variance. Therefore, the
variance bias of the common method is not relevant in our study.

3.2 Variables
The adequate analysis of the variables of a theoretical model is one of the key factors to
understand the nature and the direction of the causality between the constructs (Esposito
et al., 2010). This analysis determines the most convenient statistical technique to use, for a
better understand and evolution the structural model (Henseler et al., 2015). In our study, we
use reflective move from the construct to the indicator; (1) The indicators and / or observed
variables constitute variable. The variables of this type have the following characteristics: (1)
the direction and the influence a reflection or expression of the constructs that is not linked
(Jarvis et al., 2003); (2) The reflective variables are characterized because all the indicators of
the construct are highly correlated; they are interchangeable, and if an indicator is eliminated
it does not alter the content of the construct (Wetzels et al., 2009).

The selection of observable variables for the conceptual model was based on a review of
related previous studies that focused their analysis on the interrelations between the elements
of intellectual capital and the evaluation of the best possible combination of these components
in the prediction of the capacity for innovation and business performance (Costa et al., 2014;
Gold et al., 2001; Salazar et al., 2006). The managers of the SMEs were asked to answer the
following questions, which were written basis of our theoretical and empirical review; the
questions related to the study variables and the answers were recorded on a Likert scale of 7
points (1 “totally disagree” and 7 “totally agree”). The short questions of each of the variables
can be seen in Table 2.

Acquisition of information and knowledgemanagement: This construct refers to the extent
to which information technology systems facilitates the exchange of knowledge within the
organization itself aswell aswith its immediate environment (Clients, Competitors, Suppliers)
maintaining a permanent connection with them (Aramburu et al., 2015; Crema and Verbano,

Code Industrial sector Population
Quantity sample

companies

1 Textiles and clothing 94 17
2 Food and drinks 300 58
3 Dairy products 79 18
4 Animal feed 27 6
5 Metallurgical 196 36
6 Mechanical, electrical and electronic machines and

equipment
288 55

7 Graphics and impressions 25 8
8 Chemistry and pharmaceutical 44 6
9 Furniture and wood 46 11
10 Plastics, paper, cardboard, packaging, rubber 101 23
11 Precision and medical products 16 3
12 Software 49 12
13 Nonmetallic Mineral Products 50 6
Total 1,315 259

Source(s): Self-made. Datos del Registro Industrial de la Provincia de C�ordoba, 2018

Table 1.
Composition of the

sample
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Variables
Charge
factor

Cronbach’s
alpha

Compound
reliability (AVE)

Acquisition of information and knowledge
management

0.850 0.892 0.624

CAPTEC 1 Control your competitors and
business partners

0.757

CAPTEC 2 Collaborate with other people inside
and outside

0.789

CAPTEC 3 Search for new knowledge 0.805
CAPTEC 4 Generate opportunities together
with strategic partners

0.809

CAPTEC 5 Encode most of the business
technology knowledge

0.790

Organizational culture 0.845 0.889 0.617
CAPCO1 A set of values, beliefs and symbols 0.740
CAPCO2 Clear and consistent objectives for all
members

0.838

CAPCO4 Ability to develop young talents 0.805
CAPCO6 Effort of employees and managers to
solve problems

0.777

CAPCO7 Rules of form and categorize
knowledge products and processes

0.765

Communication and cohesion 0.884 0.910 0.627
COYCO1 There is trust between managers and
employees

0.748

COYCO2 Their working conditions are good 0.735
COYCO3 New ideas are stimulated and
rewarded

0.885

COYCO4 They have autonomy and resources to
develop their creativity

0.795

COYCO5Theworking group defends each other
by criticism from outside

0.761

COYCO6 The company favors communications
with employees

0.818

Structure, systems and process 0.884 0.892 0.579
ESIPRO1 The structure facilitates the transfer
of new knowledge

0.788

ESIPRO2 The structure promotes collective
behavior

0.789

ESIPRO3 Process design facilitates knowledge
sharing

0.721

ESIPRO4 Structure facilitates the discovery and
creation of knowledge

0.832

ESIPRO5 There is a system of rewards for
sharing knowledge

0.706

ESIPRO6 There are explicit mechanisms to
recognize innovation

0.723

Product innovation 0.891 0.925 0.754
INPR1 Number of products or services
introduced

0.867

INPR2Pioneer character of introducing newP or
S

0.886

INPR3Rapid response in the introduction of P or
S

0.901

(continued )

Table 2.
Reliability of the item
and internal
consistency by
construct
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2016; Gold et al., 2001). Acquisition of information and knowledge management includes: (1)
Control competitors and business partners; (2) Collaborate with other people inside and
outside the organization; (3) Search for new knowledge; (4) Generate new opportunities in
conjunction with its strategic partners; (5) Encode most of the company’s technological
knowledge.

Organizational culture: This variable was measured using models by Salazar et al. (2006);
Gold et al. (2001); and Fern�andez-Jard�on (2012). The questionnaire asks managers to indicate
if their SMEhas, (1) A values set, beliefs and symbols; (2) Objectives Clear and agreements for
all members; (3) Ability to develop young talents; (4) Employees andmanagers strive to solve
common problems; (5) Rules clear of training and categorization of products and knowledge
processes.

Communication and group cohesion: The criterion established by Salazar (2006) was
followed for its measurement. The questionnaire asks the managers to indicate if in their
SME: (1) There is trust between managers and employees; (2) Your working conditions are
good; (3) Employees are encouraged to participate in the creation of new ideas and are
rewarded for their achievements; (4) They have autonomy and resources to develop their
creativity through parallel and informal projects; (5) In with the working group they defend
each other by criticism from outsiders; (6) The company favors communications with
employees.

Structure, processes and systems: In order to carry out its measurement and after a review
of the literature, the model adopted the criteria established by Gold et al. (2001); Crema and
Verbano (2016); Fern�andez-Jard�on (2012). In the questionnairemanagers are asked to indicate
if in their SME: (1) The structure promotes collective behavior before the individualist; (2)
Process design facilitates the exchange of knowledge through functional limits; (3) The
structure facilitates the discovery and creation of new knowledge; (4) There is a reward
system for those who share knowledge; (5) There are explicit mechanisms for recognizing the
innovation made by employees.

Product innovation: For measuring innovative capacity we rely on the discussions
provided by Salazar et al. (2006). The manager of the SME was consulted if his company, in
comparison with its competitors, has stood out for: (1) The number of new products or
services introduced per year; (2) We can see the pioneering nature of a company when it

Variables
Charge
factor

Cronbach’s
alpha

Compound
reliability (AVE)

INPR4 R&D expenditure for new products or
services

0.818

Process innovation 0.908 0.935 0.784
NPRC1 Number of processes introduced 0.884
NPRC2 Pioneer character of introducing new
process

0.917

NPRC3 Rapid response in the introduction of
new processes

0.881

NPRC4 R&D expenditure for new processes 0.858
Performance 0.824 0.884 0.657
REN1 Profitability 0.609
REN2 Productivity 0.866
REN3 Customer satisfaction 0.815
REN4 Employee satisfaction 0.850

Source(s): Self made Table 2.
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introduces new products or services; (3) The rapid response to the introduction of new
products or services; (4) R&D and the expenditure for new products or services.

Processes innovation: To measure this variable, we follow the guidelines of the model
presented by Salazar et al. (2006). The manager of the SME was consulted if his company, in
comparison with its competitors, has stood out for: (1) Number of new processes introduced
per year; (2) The pioneering nature of your companywhen introducing new processes; (3) The
rapid response in the introduction of new processes; (4) R&D expenditure for new processes.

Performance: for the measurement of this complex variable must include multiple
elements and, therefore, we must use a multidimensional approach to measure financial
elements as non-financial (Berrone et al., 2014; Neely et al., 2002; Stam et al., 2014; Thapa,
2015). Part of the literature used to measure the profitability of financial performance and
productivity as indicators, since employers are reluctant to provide other accounting
information (Raffiee and Coff, 2016). To measure performance there are two approaches. The
first measures performance based on data from accounting information. And a subjective
approach, based on the perception of the company manager. In the case of SMEs, the
subjective approach is more appropriate (Hughes, 2001); given that in SMEs the accounting
information has limitations. Accountingmeasures are based on historical costs, or depend on
the accounting system that is governed by legal and fiscal requirements that may not
accurately reflect the future of the company (Neely et al., 2002; Fern�andez-Jardon and
Martos, 2016).

SMEs can look for other types of objectives such as the satisfaction of customers,
employees and owners, which are not necessarily covered by financial indicators (Bosma
et al., 2004). In the questionnaire, managers are asked to indicate the evolution of the following
indicators in their company: (1) Profitability; (2) Productivity; (3) Customer satisfaction; (4)
Employee satisfaction.

3.2.1 Control variables. The study contemplates control variables in order to strengthen
the proposed theoretical model and analyze its behavior. Previous studies show that the size
of the organization, the age of the company and the industrial sector to which it belongs can
influence on human capital (Camis�on and Villar-L�opez, 2014; Damanpour, 1991; Damanpour
et al., 2009). The organization size is measured with the number of existing employees in the
company. The seniority of the company is measured since the moment in which it was
founded. The industrial sector is derived by the type of manufacturing activity developed by
the company (Table 1). The descriptive statistics of the control variables are shown in
Table 3.

3.3 Justification use PLS SEM method
The main reason for using the PLS–SEM method is that it is a second generation statistical
technique, which allows, based on a theoretical justification, confirmation based on empirical
results. This is because the theory is a systematic set of relationships that gives an exhaustive
explanation of a phenomenon and allows the researcher to distinguish which variables
predict each dependent variable. This allows the researcher to recognize the PLS-SEM
method as a confirmatory method, guided by the theory. Thus, examining each proposed
relationship from a theoretical perspective can ensure that the results are conceptually valid

Minimum Maximum Average Standard Deviation

Number of years of the company 1 117 28,57 20,615
Number of employees 10 200 33,37 43,050

Source(s): Self-made
Table 3.
Control variables
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(Hair et al., 2007). Especially when it is done through reflective constructs (Haenlein and
Kaplan, 2004).

The PLS–SEMmethodology allows us to do the following: (1) Estimate the measurement
of the error, the relationships between the different constructs and control the theoretical
model (Esposito et al., 2010;Wang et al., 2015). The use of the PLS–SEMmethodology implies
a two-phase approach (Sarstedt et al., 2014), the first analysis of the validity and reliability of
the model and the second verification of the hypotheses. In addition, internal consistency,
convergent validity and discriminant validity are discussed (Hair et al., 2014; Henseler et al.,
2015). PLS has been chosen in our research because this technique works with blocks of
variables (components) and estimates the parameters of the model by maximizing the
explained variance of all dependent variables (latent and observed) (Chin, 1998). In general,
this statistical technique is used for exploratory and confirmatory research (Urbach and
Ahlemann, 2010; Vinzi et al., 2010). In addition, we have selected this technique for three main
reasons: (1) our research aims to explain how and why the independent variable influences
the dependent variable, and also aims to generate new observations and / or scenarios based
on predictions (Nitzl et al., 2016); (2) in recent years, the use of PLS has increased in the area of
social sciences and particularly in the management of the company (Chin and
Saunders, 2009).

4. Results
4.1 Measurement model
To evaluate the measurement model with reflective variables, it has been considered to
analyze: (1) the individual reliability of the item (loads), (2) the reliability of the scale construct
and internal consistency (Cronbach’s alpha and composite reliability), (3) convergent validity
and (4) discriminant validity.

4.1.1 Individual reliability of the item. To measure the relationships and individual
reliability of each element, according to specialists in the field, they consider a standardized
load factor greater than 0.700 (Dibbern et al., 2012). Our results were in the range between
0.609 and 0.917, near and above 0.700. In our model, we decided to include the load value of
0.609 for the following reasons: (1) It is significant at a level of 0.001; (2) It is practically
considered in the acceptance threshold of 0.700, see Table 2.

4.1.2 Reliability of the construct. As the first reliability analysis we have performed the
Cronbach’s alpha test, this indicator is considered satisfactory when it is above 0.700 (Hair
et al., 2006). Our results are in a range between 0.824 and 0.908, which represents a high
reliability of the structures. In a second moment we have performed the composite reliability
analysis, recent studies have considered that this test is more adequate than the Cronbach’s
alpha for PLS, since it does not assume that all indicators receive the same weighting (Chin,
1998; Henseler et al., 2016) and is considered to be the only measure of consistent reliability
(Dijkstra and Henseler, 2015). The reliability analysis yielded values in the range of 0.884–
0.935, which meets the requirement of values greater than 0.80 for the indicators as proposed
by Nunnally (1978) and Vandenberg and Lance (2000), see Table 2.

4.1.3 Convergent validity. The convergent validity analysis implies that a set of indicators
represents a single underlying construct and that is demonstrated through its one-
dimensionality. For this purpose we have verified the behavior of the average variance
extracted (AVE), which indicates the average amount of variance explained by the indicators
(Fornell and Larcker, 1981; Henseler et al., 2009). Our AVE values are in the range of 0.579–
0.784. These results are above the threshold of 0.500 as proposed by Hair et al. (2011).

4.1.4 Discriminant validity. In order to verify the discriminant validity of the reflective
constructs in mode A of the model, two tests have been carried out. First, the square root of
AVE has been analyzed following the criteria of Fornell and Larcker (1981). The (diagonal)
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results of the vertical and horizontal AVE are below the correlation between constructs. The
elements in the diagonal (in italics) are the square root of the variance shared between
the construct and its measures (AVE), the elements shown outside the diagonal are the
correlations between the constructs, therefore, to achieve the Discriminant validity the square
root of the AVE of a construct must be greater than the correlation that it has with any other
construct (Nitzl et al., 2016). The 7 constructs of the research model meet the parameters to
achieve discriminant and convergent validity (See Table 4).

According to Henseler et al. (2015), in their recent studies they have proven that the
discriminant validity test performed with the Fornell-Larcker criterion presents some
deficiencies. In addition, Henseler et al. (2015) and Franke and Sarstedt (2019), have expressed
that the Fornell-Lacker test is not sensitive enough to detect discriminant validity problems
and that this test is appropriate for high sample sizes andwith completely heterogeneous load
patterns. Therefore, we have performed a second test through the analysis of the
Heterotrait-Monotrait Ratio (HTMT), which according to Henseler et al. (2015), better
detect the lack of discriminant validity of the constructs in the research models. The HTMT
represents the average of the heterotrait-heteromethod correlations (correlations between the
indicators that measure the same construct) in relation to the average of the
monotrait-heteromethod correlations (correlations between the indicators of different
constructs that measure different phenomena). A well-adjusted model, heterotrait
correlations should be smaller than monotrait correlations, which implies that the HTMT
ratio should be below the value at 1 (Nitzl et al., 2016). According to our results, the test does
not show anomalies, since the values are below the value, 0.879 as recommended byGold et al.
(2001) and Henseler et al. (2015), see Table 5.

4.2 Structural model
The statistical technique based on the variance of structural equations was used to validate
the hypotheses of our research; we use the SmartPLS Professional software (version 3.2.6)
(Henseler et al., 2014). To evaluate the structural model it is necessary to analyze the behavior
of the hypothesis results (β coefficient): (1) the algebraic sign, the magnitude and the
significance of the path coefficients. To perform these tests, the bootstrapping procedurewith
5,000 subsamples recommended by Chin (1998) has been used and we have also analyzed
Student’s t-statistics; (2) the value of the coefficient of determination (R2); (3) the size of the
effect through (f2); and (4) also the predictive relevance and effect size of the value of (Q2).

4.2.1 Assessment of path coefficients, algebraic sign, magnitude and significance. Table 6
shows the results of the estimate using the PLS–SEM. The study found empirical support to
demonstrate hypotheses H1, H2, H3, H7, H8, H9 and H10, while no support was found for
hypotheses H4, H5 and H6. The test result of the hypotheses is demonstrated by the positive
algebraic sign of the beta values. The accepted hypotheses show different level of
significance given by the t-values. In the case of hypotheses H1, H2 and H7, they show
positive effects given by their Student t values (4,793; 6,280 and 3,491) respectively, since they
are above the standard value of 3,092. They also have a high level of significance since all
three have values of p 0.000. This indicates that the knowledge management technology
construct has a strong relationship with both product and process innovation. On the other
hand, the structure, systems and processes construct has a significant impact only with
innovation in processes. H3 and H8 hypotheses with t values (2,938; 2,830) and p (0.003; 0.005)
respectively, show a moderate effect of organizational culture on process innovation.

In the case of hypothesis H9, a positive and significant impact between innovation in
processes and performance expressed by its t-value of 3,465 and with a p-value of 0.001 could
be verified. On the other hand, hypothesis H10 shows a positive and moderate effect of
product innovation on the performance of SMEs, with a t-value of 2,061 and a p-value of 0.039.
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Finally, we analyze the effect of the control variables (size of the SME, seniority and industrial
sector) on the performance of the SME. Our results indicate that neither size, nor seniority, nor
the industrial sectors in which they carry out their activity have an effect on the performance
of SMEs, due to the negative sign of their relationship (See Table 6).

In addition to the above, an analysis of the confidence intervals was performed to validate
the importance of the Path coefficients (hypothesis). This was carried out using the statistical
technique of bootstrapping with 5,000 subsamples, this test analyzes the confidence intervals
that have the advantage that they are a completely non-parametric approach and are not
based on any type of distribution (Hair et al., 2019).

Our results of the confidence intervals (Percentile CI / Bias corrected CI) shown in Table 7,
indicate that none of the hypothesis or structural relationships contain the value of (0)
(Henseler et al., 2009), these results they provide greater empirical and significant support to
the hypotheses tested in the research model (H1, H2, H3, H7, H8, H9 and H10).

4.2.2 Value of the explained variance.The value ofR2 indicates the amount of variance of a
construct that is explained by the predictive variables of the endogenous construct, whose
values range from zero to one. According to Chin (1998), values equal to or close to 0.33 have a
moderate power of explanation, other authors such as Falk and Miller (1992) and Frank and
Nancy (2012) have considered that this indicator should be above 0, 10. In the model under
study we obtained R2 values of: 0.393 and 0.325, for innovation in processes and products
respectively. This implies that structural capital accounts for 39.3% of product innovation,
and 32.5% of process innovation. While the value of R2 0.249, explains 24.9% of the effect of
innovation on the performance of SMEs.

4.2.3 Valuation of the effect size f2.We have also analyzed the effect size through (f2). This
test measures the degree to which an exogenous construct helps explain a specific
endogenous construct in terms ofR2 (Chin, 1998). The f2 analysis shows the results key values
of the relationships presented in the research model are in a range of 0.007 (small effect) and
0.139 (moderate effect) these parameters are based on what is stated by Cohen (1988), see
Table 6.

Hypothesis/Path coefficients Value β F2
t

value
p

value
Accepted or
rejected

H1 Acquisition of information and knowledge
management → Process innovation

0.330*** 0.139 4.793 0.000 Accepted

H2 Acquisition of information and knowledge
management → Product innovation

0.408*** 0.101 6.280 0.000 Accepted

H3 Organizational culture → Process innovation 0.190** (0.007) 2.938 0.003 Accepted
H4 Organizational culture → Product innovation 0.092* 0.031 1.282 0.200 Rejected
H5 Communication and cohesion → Process
innovation

�0.021 (0.001) 0.276 0.782 Rejected

H6 Communication and cohesion → Product
innovation

�0.045 0.000 0.605 0.545 Rejected

H7 Structure, systems and process → Process
innovation

0.251*** 0.027 3.491 0.000 Accepted

H8 Structure, systems and process → Product
innovation

0.199** 0.048 2.830 0.005 Accepted

H9 Process innovation → Performance 0.311*** 0.049 3.465 0.001 Accepted
H10 Product innovation → Performance 0.200** 0.020 2.061 0.039 Accepted

Source(s): Self-made ***p < 0.001; **p < 0.01; *p < 0.05 (based on t (4,999), one-tailed test). t (0.05,
4,999)5 1.645; t (0.01, 4,999)5 2.327; t (0.001, 4,999)5 3.092, p< 0.05; ns: not significant based on t (4,999), two-
tailed test). t (0.05, 4,999) 5 1.960; t (0.01, 4,999) 5 2.577; t (0.001, 4,999) 5 3.292

Table 6.
Hypothesis test results
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4.2.4 Measurement the predictive power or relevance of the model Q2. To evaluate the
predictive power of the structural model we have used the analysis of Q2 (cross-validated
redundancy index). Therefore, a Stone–Geisser test has been performed through the
blindfolding procedure in order to obtain the indicator Q2 allows measuring the predictive
power of the endogenous constructs in themodel. Our values are 0.286 for process innovation,
0.229 for product innovation and 0.152 for performance, values that are above the value of (0)
(Chin, 1998), see Table 8.

4.2.5 Analysis of the adjustment of the global model. To evaluate the global model with
reflective-type constructs we have used two determining indicators to test the fit of themodel,
however these tests are still under development (Henseler et al., 2016). First we analyze the
value of the standardized mean square residue (SRMR), value that should be in a range
between (<0.08 and 0.1), our value is 0.059 (Henseler et al., 2016; Hu andBentler, 1999). Second,
we have analyzed the value the root mean square error correlation (RMStheta), this indicator
is based on the residuals of the external model, which are the differences between the values
of the forecasted indicators (Henseler et al., 2016). The values of this indicator should be very

Hypothesis/Path coefficients Value β
Percentile
(CI) 5.0%

Percentile
(CI) 95.0%

Bias
corrected
(CI) 5.0%

Bias
corrected
(CI) 95.0%

H1 Acquisition of information and
knowledge
management → Process
innovation

0.330*** 0.225 0.451 0.231 0.454

H2 Acquisition of information and
knowledge
management → Product
innovation

0.408*** 0.315 0.527 0.320 0.533

H3 Organizational
culture → Process innovation

0.190** 0.092 0.144 0.092 0.136

H4 Organizational
culture → Product innovation

0.092* �0.118 0.102 �0.118 0.100

H5 Communication and
cohesion → Process innovation

�0.021 0.078 0.290 0.075 0.290

H6 Communication and
cohesion → Product innovation

�0.045 �0.025 0.213 �0.024 0.217

H7 Structure, systems and
process → Process innovation

0.251*** 0.098 0.316 0.100 0.313

H8 Structure, systems and
process → Product innovation

0.199** 0.045 0.257 0.045 0.253

H9 Process
innovation → Performance

0.311*** 0.251 0.547 0.246 0.543

H10 Product
innovation → Performance

0.200** �0.072 0.244 �0.071 0.247

Source(s): Self made

Dimension R2 Q2

Process innovation 0.393 0.286
Products innovation 0.325 0.229
Performance 0.249 0.152

Source(s): Self made

Table 7.
Confidence intervals
(Percentile / Bias
corrected)

Table 8.
R2 level and predictive
relevance
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close to zero and less than 0.12, our value of 0.129 is close to these parameters (Henseler et al.,
2016). The results of these tests confirm that our global model has a good fit and is aligned
with the theory.

5. Discussion
The findings of our study, in the context of the intellectual capital literature, have revealed
that structural capital has a strong impact on the creative capacity and innovation of
companies, with both key factors driving competitiveness and good performance of
companies of different sizes (Caragliu and Nijkamp, 2011; De Castro et al., 2009; Diaz-Diaz
et al., 2006). Summarizing the line marked by the theory of resources and capabilities and the
theory of intellectual capital, it is clear that structural capital is an engine that drives
the resources and capabilities of companies; its most direct effect is seen reflected in the
innovation capacity that resides in the individuals, who are given by the collective
achievement that requires support in the information systems and in the internal processes
that are performed in favor to the achievement of the objectives of the company. (Santos-
Rodrigues and Figueroa-Dorrego, 2011; Van de Ven, 1986; Wang et al., 2015).

In the first part of this article, we analyze the previous theoretical and empirical studies
that relate to acquisition of information and knowledge management with the innovation
capacity of companies, and that although they mostly highlight that there is a positive effect
on innovation and performance (Delgado -Verde et al., 2016; D�ıaz-Diaz et al., 2006; Kleim-
Padilha and Gomes, 2016), others could not obtain conclusive results (Zhou and Li, 2012). The
most outstanding finding in the present study is that there is a positive and significant
relationship of acquisition of information and knowledge management on the innovation of
both products and processes, with a slightly higher incidence in product innovation
(β 5 0.408***). These results are in line with the main theoretical perspectives on the
relationships between structural capital, innovation capacity and performance in SMEs.
They also emphasize that the use of acquisition of information and knowledge management,
through an efficient management of knowledge supported by internal and external
knowledge networks, it can generate new knowledge and learning that are used to create new
products, improve the design of existing products, improve their image and the efficiency of
the internal processes of the organization (Kleim-Padilha and Gomes, 2016; Santos-Rodrigues
et al., 2011; Villegas-Gonzalez et al., 2017).

In the second part, we analyze the relationships between capital and organizational
culture and innovation. According to the RBV, companies that have a flexible organizational
culture and capital that is tolerant of errors that reward success and recognize and celebrate
mistakes, provide support to its members and have clear objectives, promote creativity and
therefore generate greater innovation (Naranjo-Valencia et al., 2016). In our study, we could
verify the positive and significant effect of this variable on process innovation, which is
aligned with previous studies since innovation in processes allows the generation of product
innovation (Subramaniam and Youndt, 2005).

In the third part, we analyze the association between communication and group cohesion
with innovation. Although in the literature there is a significant relationship between these
constructs, in the companies studied, this same effect has not been presented. Some of the
factors that negatively inhibit these relationships in countries with underdeveloped
economies are mainly due to: (1) fragmented economic stages (crisis and recession), (2)
focus on daily routines (processes), (3) focus on the short-term results, (4) the disarticulation of
internal and external knowledge, (5) work teams with individual objectives, (6) lack of
creative processes to generate new ideas and products, and (7) little investment in research
and development of new products (Crema and Verbano, 2016; N€olke et al., 2015; Strobel and
Kratzer, 2017). Our study continued with the analysis of the relationship between structure,
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systems and processes with innovation, having been able to verify that this variable has a
positive and significant effect on innovation. These findings are aligned with other empirical
studies on the subject (Dedahanov et al., 2017; Naranjo-Valencia et al., 2016).

Finally, we analyze the relationship between innovation and performance, having verified
that there is a positive and significant relationship between process innovation and
performance, which is in line with what the literature maintains, the innovation given in
processes allows SMEs to become more efficient and to reduce their costs, which generates
greater benefits for the company and can also generate competitive advantages that are
difficult to imitate for competitors (Ruiz-Jim�enez and Fuentes-Fuentes, 2018). The rejection of
hypotheses H4, H5 and H6, where we found no significant evidence, coincides with other
recent empirical studies and also applied to SMEs. Like the studies of Agostini and Nosella
(2017); Popa (2017) and Sekhar et al. (2015). Agostini and Nosella (2017)s show how the SMEs
analyzed in their work have a low level of development of their capital and organizational
culture and therefore their effect on innovation is not significant. Sekhar et al. (2015) they
point out that the components of structural capital that generate the least effect on innovation
are those related to communication, interconnection and internal cohesion. Popa et al. (2017),
they show that interdepartmental cohesion has a non-significant effect on innovation. In
general, these results may be due to the fact that the studies consider the variables in a
correlational way instead of isolating the direct effect of these variables, such as the studies
carried out by Prajogo et al. (2006) or Wu et al. (2008). Additionally, two other factors can
influence the explanation of these results. The empirical evidence in SMEs about the
relationship between intellectual capital and innovation is still fragmented and still most
studies investigate the role of different forms of intellectual capital in isolation, which can
cause very heterogeneous results (Leitner, 2014). Also, the effect of these rejected
relationships may be due to the fact that we are in the context of an emerging market,
where this effect may not be direct, but through the mediation of other competitive factors
(Jardon and Catalina, 2015).

6. Conclusions
The objective of this work was to investigate the relationships between structural capital,
innovation in products and processes and organizational performance. We explicitly deal
with the impact of structural capital on innovation capabilities or innovation capital, and its
impact on the performance of companies. In addition, he sought to contribute to research by
examining the role of different components of structural capital and seeking to explain the
interconnection between them and the capacity for innovation in products and processes and
the capacities for innovation with performance.

Our findings show that three of the four components of structural capital have positive
and significant effects on the innovation capacity of SMEs. Only the communication and
cohesion component did not show positive and significant results on it. It was also possible to
verify that there is a positive and significant relationship between the capacity for innovation
in processes and performance, while a significant relationship together with product
innovation could not be verified. Therefore, our study provided evidence that the components
of acquisition of information and knowledge management and structure, the systems and
processes, which are the tangible components of structural capital, have a positive and
significant effect on both types of innovation, products and processes. As the only intangible
components, capital and organizational culture have a positive and significant effect on
process innovation. In the case of the last component, communication and group cohesion has
no effect on innovation in both products and processes.

At the same time, it was found that only innovation in processes has an effect on
performance, which is in line with the findings of the literature on the subject (Leitner, 2014).
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6.1 Theoretical and managerial implications
The results of our study provide theoretical and management implications. From the
theoretical point of view, the results shed more light on the effects that the components of
structural capital have on innovation in products and processes of companies, since the vision
of the analysis of the components performed in this work has been little addressed for the
literature.

Our study has contributed especially to the literature by offering a wide model of
structural capital in an emerging country. It analyzes the impact of the four dimensions
(information acquisition and knowledge management; organizational culture;
communication and cohesion; and structure, systems and processes) on innovation in
products and processes in the context of SMEs. Contributing mainly to the theory of
intellectual capital, the strong influence exerted by the hard components of structural capital,
such as (acquisition of information and knowledge management, systems and processes), on
innovation in both products and processes. These two components together explain more
than 65% of the effect on process innovation and more than 50% of product innovation. He
also added that the organizational culture has effects on process innovation, but not on
product innovation. Finally, we could contribute that communication and internal cohesion
do not generate effects on innovation. This is especially relevant given the importance of
structural capital in the development of the innovative activity of SMEs and particularly in
geographical environments such as the analysis of Argentine reality, where there are hardly
any studies on this subject (Fern�andez-Jard�on and Martos, 2016).

From the managerial point of view, the results achieved can be useful for the owners
and managers of SMEs where that the vision of the dimensions of structural capital
presented allows to pay attention to the management of structural capital and its effects on
innovation and performance, since there is a low level of knowledge for a large part of them
and they are key elements to be more competitive (Chen et al., 2015; Khalique et al., 2011).
The results can be useful for SMEs to increase the innovative potential among their
employees based on management strategies and practices to help implement the ideas
generated by employees, through the development of their communication systems and
the work environment (Foss et al., 2013). Managers should encourage their staff to acquire
more updated knowledge and information by creating knowledge groups and teams
(Maboudi et al., 2015). In turn, the processes and systems must be more elaborate in order
to contribute to the development of innovation capacities that lead SMEs to be more
competitive. Also, our results can make managers see the need to increase information
technological support investment because intellectual property and investment in R&D
can improve the performance of the company. And for this it is necessary to improve the
structural capital of the company.

The results can also be useful for those responsible for making public policy decisions
since in the knowledge of economy tomaintain a developed state and nation, it is necessary to
place as one of the main issues on the national agenda the improvement of the intellectual
capital of its people to favor the competitiveness of companies (Hashim et al., 2015). The
government should provide a better public service to facilitate the SME that can obtain the
resources that companies need (Alazzawi et al., 2018).

Therefore, it is important that SME managers take strategic measures and actions to
improve the management of structural capital, mainly in practices related to organizational
culture, communication and cohesion. These actions that are currently manifesting in SMEs
are not generating value or competitiveness. In that a way that it is convenient to implement
efficient strategies aimed to the development of innovation in products, processes and
management systems. These actions can: (1) establish an efficient knowledge management
system (Obeidat et al., 2017), (2) to create a department focused on the development of
research, for the creation and development of new products, promoting intra-
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entrepreneurship and strengthening the creative process, (Block et al., 2017), (3) working on
the internal and external strengthening of knowledge through collaborative networks with a
focus on the triple helix (Anatolievna et al., 2014; Ranga and Etzkowitz, 2013).

6.2 Limitations and future lines of research
The investigation exposes some limitations that discover away for the development of future
lines of investigation. In the first place, the work focuses on the use of a single source of
information, the consultation at the managerial level of the company, without considering
other representative variables to measure innovation capacity, such as innovation and
development expenses or the number of registered patents, due to the fact that they are SMEs,
which in the most of the cases do not have reliable records on the aforementioned indicators.
Second, the study covered only companies in the industrial sector, not considering companies
in the commercial and service sectors, or in the primary sector. Third, the study was
conducted in a part of a province. That is why, in subsequent studies can be considered
variables such as R&D expenses and the number of patents registered by the company as
indicators to measure the innovation capacity of companies; in addition to making a sample
that includes the rest of economic sectors, and other regions to be able to compare the results.
A fourth limitation is that for the measurement of the variable Performance, in subsequent
studies other indicators can be used, such as those from the Balanced Score Card, which could
showmore reliable results. Finally, it is necessary to expand the studies related to intellectual
capital in emerging countries in order to strengthen an extension of the theoretical framework
of intellectual capital that can explain its differentiating characteristics with greater rigor.
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