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The aim of this paper is to understand how absorptive capacity and innovativeness influence
business performance. Most previous studies have not considered the different dimensions
of absorptive capacity and innovativeness. As a consequence, they have not analyzed the
relationships between these dimensions, such as potential and realized absorptive capacity
(RACAP) and product and process innovation. In our study, we analyzed the relationships
between each of these dimensions and their effect on organizational performance. To
achieve this, in addition to the theoretical foundation provided by the working hypotheses,
a questionnaire was sent to 800 CEOs of Spanish companies in different sectors, obtaining
aresponse rate of 38.25%. Structural equation modeling was applied to test the hypotheses.
This study confirms the positive effect of absorptive capacity on innovation capacity, which
in turn has a positive effect on business performance. Moreover, different dimensions of
absorptive capacity and innovativeness play an important role in these relationships. This
study contributes to a better understanding of how potential and RACAP influence the
innovativeness of firms, both in their ability to innovate products and to improve business
processes. In addition, it explores how these different innovations impact business
performance and provide firms with knowledge on how to invest resources to increase
profits. Future research should further study the inner workings of each of the dimensions
analyzed to determine the importance of each dimension for business performance.

Keywords: absorptive capacity, innovation capacity, organizational performance, potential absorptive capacity,
realized absorptive capacity, product innovation, process innovation

INTRODUCTION

In the knowledge economy era, innovation is a key source of competitive advantage (Daghfous,
2004; Prajogo and Ahmed, 2006). According to the knowledge-based vision, a firm’s performance
is based on its ability to generate, combine, recombine, and exploit knowledge (Grant, 1996).
Thus understood, knowledge is essential to a firm’s ability to innovate and compete, making
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it a strategic resource (Wang, 2013; Ibarra-Cisneros et al., 2021).
A firm’s knowledge is usually produced through internal creation
or external acquisition of information. Consequently, a firm’s
knowledge absorptive capacity (AC) is important for value
creation within the firm (Xie et al,, 2018).

Davenport and Prusak (1998) assert that knowledge cannot
be fully transferred without the support of absorptive capacity.
Similarly, Szulanski (1996) reveals that knowledge transfer in
a firm will emerge as a major obstacle without the support
of absorptive capacity, placing value on the importance of
absorptive capacity in firms (Wuryaningrat, 2013).

Absorptive capacity has been defined as “the ability of a
firm to recognize the value of new external information,
assimilate it and apply it for business purposes” (Cohen and
Levinthal, 1990, p. 128) and has become one of the most
prevalent research areas in business management (Huang et al,,
2015). Zahra and George (2002) state that absorptive capacity
is a set of organizational routines required to identify and
utilize knowledge, highlighting the importance of absorptive
capacity in the knowledge management process (Chang et al.,
2012; Sancho-Zamora et al.,, 2021).

Many studies support the notion of absorptive capacity
directly or indirectly influencing innovation and company
financial results (i.e., Fosfuri and Tribé, 2008; Chen et al.,
2009; Tseng et al., 2011). Processes of absorption of external
knowledge have become essential elements for innovation in
companies, enabling them to better adapt to changes in the
competitive environment (Camison and Forés, 2010). For this
reason, there are still abundant research opportunities in the
areas of relational learning, absorptive capacity, and the
achievement of competitive advantage (Chen et al., 2009).

Xie et al. (2018) argue that two important gaps limit in-depth
theoretical and empirical developments in absorptive capacity
management. First, several studies have considered various
dimensions of absorptive capacity (e.g., Camisén and Forés,
2010), although this dimensional division of the construct and
its role is ambiguous, both in theory and practice. However,
few studies have focused on the relationships between the
multiple dimensions of absorptive capacity and firms’ innovation
performance (e.g., Ahmed et al., 2020; Yaseen, 2020). Absorptive
capacity is a tacit and complex construct, making it very difficult
to measure. In this study, we adopt the two dimensions of
Zahra and George (2002) to measure absorptive capacity, thus
avoiding the use of a single index—such as R&D or R&D
expenditure—to assess absorptive capacity (Liao and Wu, 2010).

Second, although several authors have suggested that each
dimension of absorptive capacity plays distinct but
complementary roles (Zahra and George, 2002; Najafi-Tavani
et al, 2016; Flor et al, 2018), few studies have examined
systematic theoretical and empirical testing of the internal
mechanisms between the two dimensions of knowledge
absorptive capacity.

In this paper, we mainly focus on bridging both gaps and
analyzing the impact of different absorptive capacity dimensions
on innovativeness. Furthermore, we differentiate between product
innovation and process innovation, as suggested by some authors
(Smith et al., 2005; Rush et al., 2007). We also study the effect

of product innovation and process innovation on firm
performance.

In order to test our hypotheses, empirical research was
carried out on 315 Spanish companies, which served to validate
our hypotheses and thus contribute to filling the existing gap
in this field of research. Our research contributes to the existing
literature by clarifying the role played by different dimensions
of absorptive capacity in different types of innovation, and
the effect of process and product innovation on business
performance. Finally, alongside the conclusions, we present the
limitations and business implications of this work. In addition,
it presents different business implications, detailing the role
that each of the dimensions of absorptive capacity plays in
the development of innovations. The paper makes
recommendations to facilitate the work of managers to focus
their knowledge management if they intend to optimize
innovations and achieve better economic results.

ABSORPTIVE CAPACITY AND
INNOVATION

Firms are operating in a highly competitive environment and
require high levels of knowledge, which has become one of
their most valuable resources (Liao and Wu, 2010). In order
to compete, firms cannot rely solely on their external knowledge
network but also have to develop their absorptive capabilities
to actively source knowledge (Matthyssens et al., 2005; Sancho-
Zamora et al, 2021). This necessitates approaches and
mechanisms that facilitate learning and thus enable them to
disseminate and exploit the knowledge that will provide them
with new organizational innovations (Daghfous, 2004). Moreover,
the consolidation of this acquired knowledge is determined
by the firm’s absorptive capacity (Sun and Anderson, 2010).

Firms therefore need to have, and to develop, internal
absorptive capacity to improve their innovation performance.
This is important because this type of capacity can influence
the effectiveness of innovation activities (Cockburn and
Henderson, 1998).

Cohen and Levinthal (1990) were the first to define absorptive
capacity as a firm’s ability to evaluate new knowledge from outside,
assimilate it, and apply it for commercial purposes (Wuryaningrat,
2013). It is a firm’s ability to acquire and effectively use external
and internal knowledge that will subsequently affect their innovation
(Daghfous, 2004; Fichman, 2004).

This approach views absorptive capacity as a by-product not
only of R&D activities, but also of the diversity or breadth of
the organization’s knowledge base, its prior learning experience,
a shared language, the existence of cross-functional interfaces,
and the mental models and problem-solving capacity of the
organization’s members (Camison and Forés, 2010). In this way,
absorptive capacity is a critical factor for companies to use external
knowledge and thus stimulate internal innovation (Dutse, 2013).

Knowledge has become the most important resource for
firms; having external knowledge about markets and technologies
is considered essential for the generation of internal knowledge
in R&D departments (Cassiman and Veugelers, 2006). Through
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absorptive capacity, firms can transform external knowledge
into innovation (Saebi and Foss, 2015). Initially, absorptive
capacity starts with acquiring knowledge from the environment
and it ends by exploiting it (Zahra and George, 2002; Jansen
et al., 2006). This dynamic capacity allows firms to be in a
better position to develop any kind of innovation (Andriopoulos
and Lewis, 2009). Organizational learning theory suggests that
a firm’s innovation performance is the result of its knowledge
base (Griliches, 1990; Dodgson, 1993).

Previous research, such as that conducted by Schmidt and
Rammer (2006), found that firms with higher absorptive
capacity were more likely to carry out product, process,
organizational, or even marketing innovations. Likewise,
Calero-Medina and Noyons (2008) mapped studies related
to absorptive capacity and its link to various domains, finding
a significant relationship between absorptive capacity and
organizational innovation. More recent work, such as Chen
and Chang (2012), found that the higher the degree of
absorptive capacity of the firm, the higher the degree of
organizational innovativeness. Jantunen (2005) in his
systematized review of the literature found that most existing
research in the innovation literature emphasizes the importance
of the ability to utilize external knowledge. Furthermore, this
interaction with new external knowledge promotes absorptive
capacity (Liao and Wu, 2010).

Research by Liao et al. (2007) provided empirical evidence
that innovation results from the need for knowledge sharing,
triggered by its absorptive capacity. When absorptive capacity
improves, it becomes much easier for someone to create a
remarkable innovation based on acquired knowledge. Indarti
(2010) also mentions that absorptive capacity can be seen as
a process through which a particular firm creates innovative
business purposes (Wuryaningrat, 2013).

Despite all the existing evidence linking absorptive capacity
to innovation, this concept has continued to develop over time.
The most far-reaching reconceptualization was proposed by
Zahra and George (2002). These authors linked the construct
to a set of organizational routines and strategic processes
through which firms acquire, assimilate, transform, and apply
knowledge in order to create a dynamic organizational capability
(Camison and Forés, 2010).

Dimensions of Absorptive Capacity

Zahra and George (2002) reformulated Cohen and Levinthals
(1989) original three-dimensional model and elaborated a new
one with four dimensions, which are grouped into two
components: potential absorptive capacity (PACAP) and realized
absorptive capacity (RACAP). Following these authors, we will
consider absorptive capacity as a two-dimensional construct:
While acquisition and assimilation represent the dimensions
of PACAP transformation and exploitation comprise the
dimensions of RACAP (Miller et al., 2021).

Potential absorptive capacity focuses mainly on knowledge
acquisition: on the one hand, the ability to value knowledge,
as introduced by Cohen and Levinthal (1990) in relation to
acquiring knowledge, and on the other hand, the ability to
assimilate. Acquiring and using new information from the

organization develops the breadth and depth of the firms
existing knowledge base (Hu, 2014). A study conducted on
manufacturing firms in different sectors established that close
links with suppliers have a positive effect since suppliers bring
new working methods to organizations (Porter and Heppelmann,
2015). Furthermore, the acquisition of new knowledge has been
shown to have a positive relationship on manufacturing efficiency
(West and Bogers, 2014) and the development of new value
offerings (Phene et al., 2012). On the other hand, assimilating
external knowledge involves incorporating it into routines and
procedures for analyzing, processing, interpreting, and
understanding information obtained from outside the
organization. Knowledge assimilation represents its integration
within organizational structures (Gebauer et al, 2012).
Furthermore, information systems have been found to increase
the importance of absorptive capacity for the success of innovation
strategies (Kranz et al., 2016).

Realized absorptive capacity consists of the transformation
and application of knowledge (Camisén and Forés, 2010).
Transformation is considered as the ability to combine old
and entrenched knowledge with newly acquired knowledge.
This process takes place by adding new knowledge while
re-evaluating and modernizing the organization’s old knowledge
(Zahra and George, 2002). Considering the above, it can
be deduced that by constructively combining old and new
knowledge, original associations and links between different
information flows emerge. This can lead to new perspectives
on how to improve current activities or how to enter new
markets in a differentiated way. While the former can lead to
product innovation strategies, the latter can be considered
market innovations or process innovations (Enkel et al., 2017).
Finally, application refers to a firm’s ability to apply new external
knowledge commercially to achieve organizational goals (Lane
and Lubatkin, 1998); it involves both market and technological
knowledge (Kranz et al., 2016). Market knowledge provides
firms with information on how to commercialize their knowledge,
while technological knowledge provides insights on how to
develop new manufacturing methods (Teece, 2010). Thus, the
desired outcome of absorptive capacity is the application of
new knowledge for commercial purposes (Gebauer et al., 2012).

Dimensions of Innovation Capacity
Innovation is a fundamental aspect of the research enterprise
and is highly developed and present in all business processes
(Chua et al,, 1999; Alshanty and Emeagwali, 2019). However,
the role of innovation as a key driver of business performance
has changed in recent years due to globalization and increased
international competition (Leal-Rodriguez and Albort-Morant,
2016; Pustovrh et al., 2017). We understand innovation as a
firm’s ability to exploit knowledge and thereby generate new
products, services, and processes (McDowell et al., 2018).
However, innovation always involves a certain amount of risk,
which is why the results are not always satisfactory (Hernandez-
Perlines et al., 2020).

Different studies have shown that innovativeness enables
firms to achieve results, such as: improving firm performance
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(Jiménez-Jiménez and Sanz-Valle, 2011); increasing exports
(Love and Roper, 2015); generating a competitive advantage
(Coccia, 2017); and/or contributing to business growth (George
et al, 2012). Overall, innovation helps firms respond to
competitive challenges in globalized environments (Hausman
and Johnston, 2014).

In this research, innovativeness is understood as an outcome
of both potential and RACAP (Zahra and George, 2002; Winter,
2003). But it is a very complex ability in which new knowledge
and ideas are continuously applied with the aim of achieving
business performance through the incorporation of new
offerings—product innovation—and the development of new
procedures for making and distributing those offerings—process
innovation (Smith et al., 2005; Rush et al., 2007), thus increasing
or maintaining their effectiveness and competitiveness.
Specifically, following Liao et al. (2007) and Damanpour and
Gopalakrishnan (2001), we define two dimensions of
innovativeness that include process innovation and product
innovation. Process innovation focuses on improving the
efficiency and internal workings of the firm’s processes to
manufacture, assemble, or deliver the product. In this way, a
new process can reduce costs or generate more production
capacity for the company. Product innovation, on the other
hand, is where a company can bring better, differentiated,
improved, or even new products to the market to meet customer
needs. Product innovation focuses on the market and relies
on strong capabilities, such as quality, efficiency, speed, and
flexibility (Lawson and Samson, 2001), while process innovation
belongs to the realm of technical innovation (Liao et al., 2007).
Both types of innovation are very closely linked and constitute
complex processes that usually involve all functional areas of
the company (Fores and Camison, 2011).

In view of the above, the relationship between absorptive
capacity and innovation capacity is supported by the literature.
Likewise, we find sufficient grounds to identify different
dimensions for both absorptive capacity and business innovations.
Therefore, we propose the following hypotheses:

HI: PACAP influences (+) product innovation
(PROTINN).
H2: RACAP influences (+) product innovation
(PROTINN).
H3: PACAP influences (+) process innovation
(PROCINN).
H4: RACAP influences (+) process innovation
(PROCINN).

According to Zahra and George (2002), both ACAP and
RACAP play separate but complementary roles. Firms cannot
apply external knowledge without first acquiring it. Similarly,
some organizations can develop, acquire, and assimilate external
knowledge but are sometimes unable to transform and apply
this knowledge, i.e., to turn it into innovations and thus into
competitive advantage. Therefore, both subsets of ACAP fulfill
a necessary but not sufficient condition to generate value in
the company through the innovations implemented (Camison
and Forés, 2010). Thus, we establish the following hypothesis:

H5: The PACAP influences (+) the RACAP.

INNOVATION AND PERFORMANCE

The generation and adoption of innovation enable firms to
adapt to changes in the environment and to achieve their
objectives. This is especially important in conditions of intense
competition, where customers are better informed and demand
increasingly higher-quality products and services (Jansen et al.,
2006; Damanpour et al, 2009; Ferndndez and Pefia, 2009).
The development of an innovation strategy requires a combination
of the firm’s internal learning and absorptive capabilities (Fores
and Camison, 2011). There is a general consensus that innovation
is a strong competitive advantage; numerous studies link
innovation with improved business performance (Leal-Rodriguez
and Albort-Morant, 2016).

Chen et al. (2009), in addition to finding a direct relationship
between absorptive capacity and innovativeness, showed that
improved innovativeness has a positive impact on business
performance. Moreover, Camison and Villar-Lépez (2014) found
from a sample of 144 Spanish firms that organizational innovation
favors the development of technological innovation competences
and that both can contribute to improved firm performance.

Exposito and Sanchis-Llopis (2018), using a large sample
of Spanish SMEs, highlighted the positive impact of innovation
on different performance indicators: increase in sales, cost
reduction, increase in productive capacity, and cost improvement.
Furthermore, they proposed analyzing the relationship between
innovation and business performance from a multidimensional
analytical approach, as different types of innovation have a
different impact depending on the outcome indicator considered.

Based on the previous literature, and from the
multidimensional approach recommended by Exposito and
Sanchis-Llopis (2018), we formulate the following hypotheses:

H6: Product innovation (PROTINN) influences (+)
business performance (PERF).
H7: Process innovation (PROCINN) influences (+)
business performance (PERF).

METHODOLOGY

Data Collection
Data were obtained from a questionnaire mailed to 800 randomly
selected small and medium-sized enterprises in the Spanish
autonomous community of Castilla-La Mancha. Contacts for
the questionnaire were obtained from the SABI database, and
active enterprises belonging to different sectors of activity in
both the industrial and service sectors were selected. A total
of 315 questionnaires were obtained, of which nine were rejected
as incomplete (see Table 1).

Table 2 shows the sectors and the activity of the
participating companies.
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TABLE 1 | Research technical data.

15,853 companies

Sample size 800 randomly selected

Unit of analysis Company

Scope Castilla-La Mancha (Spain)
Valid responses/Response rate 306/38.25%

Confidence level 95%

Error rate 5.55%

Informant CEOs

Data October-December 2019

TABLE 2 | Sector and activity of the analyzed companies.

Sectors (CNAE) Code Activity Number Percentage
62,69, 70,71,73 1 Specialized 75 24.50%
consulting services
41,43 3 Construction 65 21.24%
55, 56, 46, 47, 68 2 Retail and 96 31.37%
accommodation
services
10, 11, 14, 18, 4 Manufacturing 70 22.87%
21, 23, 25, 26,
27,28, 31
TABLE 3 | Measurement of variables.
Variables Manne.r of N Nu.mber Authors
operationalization of items
Potential Second-order 7 Cohen and Levinthal
Absorptive composite type A (1990); Lane et al.

Capacity (PACAP)

(2006)

Realized Second-order 7 Cohen and Levinthal
Absorptive composite type A (1990); Lane et al.
Capacity (RAPAC) (2006)

Product Innovation  First-order composite 5 Prajogo and Sohal
(PRODINN) type A (2006)

Process Innovation  First-order composite 4 Prajogo and Sohal
(PROCINN) type A (2006)

Performance First-order composite 4 Chirico et al. (2011);
(PERF) type A Kellermanns et al.

(2012); Krauss et al.
(2005); Naldi et al.
(2007); Wiklund and
Shepherd (2003)

The statistical power of the sample used in this study was
0.998 and was calculated using Cohen’s (1992) retrospective
test, which can be obtained with the program G * Power
3.1.9.2 (Faul et al, 2009). The value obtained allows us to
affirm that the sample used in this study has adequate statistical
power as it is above the threshold of 0.80 established by
Cohen (1992).

Measurement of the Variables

All variables were measured using a 7-point Likert scale
ranging from 1 (strongly disagree) to 7 (strongly agree).
Specifically, the following variables were used in this study
(see Table 3):

a) Measurement of PACAP. PACAP was operationalized as a
second-order composite type A, based on acquisition capacity
(three items) and assimilation capacity (four items). The
scales proposed by Cohen and Levinthal (1990) and Lane
et al. (2006) were used for its measurement. This scale has
been validated by Flatten et al. (2011) and Hernandez-Perlines
et al. (2016).

b) Measurement of RACAP. RACAP was operationalized as a
second-order composite type A, based on transformation
capacity (four items) and exploitation capacity (three items).
The scales proposed by Cohen and Levinthal (1990) and
Lane et al. (2006) were used for its measurement. This
scale has been validated by Flatten et al. (2011) and
Hernandez-Perlines et al. (2016).

¢) Measurement of product innovation. Product innovation
was operationalized as a first-order composite type A, with
five items from the scale proposed by Prajogo and Sohal
(2006). This scale has been validated in previous studies,
such as Hernandez-Perlines et al. (2019).

d) Measurement of process innovation. Product innovation was
operationalized as a first-order composite type A, with four
items from the scale proposed by Prajogo and Sohal (2006).
This scale has been validated in previous studies, such as
Hernandez-Perlines et al. (2019).

e) Performance measurement. To measure performance,

we have used an overall measure of firm performance

that assesses the perception of firm performance relative
to its competitors (Olson et al., 2005). The use of perception
or satisfaction measures as determinants of firm
performance is increasingly common in research (Manzano-

Garcia and Ayala-Calvo, 2020). Performance was

operationalized as a first-order composite type A. The

four items used in this research were as: sales growth,
profit growth, market share growth, and return on equity

growth. All of them have been extracted from a

combination of the scales proposed by Chirico et al.

(2011); Kellermanns et al. (2012); Krauss et al. (2005);

Naldi et al. (2007); and Wiklund and Shepherd (2003).

This scale has been validated by Herndndez-Perlines

et al. (2021).

Control variables. In this research, size (number of employees)

and seniority (number of years since incorporation), as

proposed by Chrisman et al. (2005) and validated by Ibarra-

Cisneros and Herndndez-Perlines (2020), were used as control

variables. All control variables were operationalized as first-

order composites type A.

)
=

RESULTS

To analyze the results and test both the direct and moderating
hypotheses proposed in this paper, the multivariate partial least
squares (PLS) quantitative structural equation technique
was employed.

The choice of this method of data analysis is justified for
the following reasons:
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a) It is an appropriate method of analysis when research is
in the early stages of developing new theoretical constructs
(Gefen et al, 2011; Ringle et al., 2015).

b) It is a method of analysis characterized by its predictive
nature, which makes it possible to address the research
questions posed (Hair et al,, 2014; Sarstedt et al., 2014).

c) Through this method of analysis, it is possible to observe
the different causal relationships between the variables
analyzed (Joreskog and Wold, 1982; Astrachan and
Jaskiewicz, 2008).

d) It is a suitable method of data analysis when the sample
is not very large (Reinartz et al., 2009; Henseler et al., 2015).

e) It is a method that allows the analysis of complex model
relationships (Hair et al., 2019).

The software used for data analysis using SEM-PLS was
SmartPLS v.3.3.3 (Ringle et al.,, 2015).

To analyze the results, the recommendations of Barclay et al.
(1995) and Hair et al. (2017) were followed, which advise first
evaluating the measurement model and then evaluating the
structural model.

To follow the evaluation process of both the measurement
and structural models, the variables were modeled following
the method described by Sarstedt et al. (2016) in order to
analyze them with PLS:

a) The PACAP was second-order
compound type A.

b) Realized absorptive capacity was operationalized as a second-
order compound type A.

¢) Product innovation was operationalized as a first-order
composite type A.

d) Process innovation was operationalized as a first-order
composite type A.

e) Performance was
composite type A.

f) The three control variables (age, sector, and size) were
operationalized as a first-order composite type A.

operationalized as a

operationalized as a first-order

To evaluate the measurement model, the variables were
checked for reliability and adequate levels of convergent and
discriminant validity, following the recommendations of Roldan
and Sanchez-Franco (2012). For this purpose, the following
indicators were used (Barclay et al., 1995; Roldan and Sanchez-
Franco, 2012; Hair et al., 2017):

a) Composite reliability should have values above 0.7 according
to Fornell and Larcker (1981), with appropriate values being
those between 0.7 and 0.9 (Hair et al., 2018). All model
indicators have acceptable composite reliability values (see
Table 4). Furthermore, the composite reliability does not
present redundancy problems because no value is higher
than 0.95 (Drolet and Morrison, 2001; Diamantopoulos
et al., 2012).

b) Cronbach’s Alpha values above 0.7 (Fornell and Larcker,
1981). In our case, Cronbach’s Alpha is higher than this
value for all variables (see Table 4).

c) The Rho a must be greater than 0.7 (Dijkstra and Henseler,
2015) and must lie between the values of composite reliability
and Cronbach’s Alpha (Hair et al., 2018). This condition is
met for the different variables (see Table 4).

d) Average variance extracted (AVE) can be used to assess
the convergent validity of each composite. Fornell and Larcker
(1981) recommend a value higher than 0.5 for the AVE.
This condition is valid for our data (see Table 4).

e) Heterotrait-Monotrait ratio (HTMT) allows us to measure
discriminant validity. It is necessary to check that the
correlation between each pair of constructs is not greater
than the square root value of the AVE of each construct.
For discriminant validity to hold, HTMT values must be less
than 0.85 (Henseler et al, 2015). Discriminant validity is
confirmed when the indicated values are met (see Table 4).

To complete the verification of discriminant validity, we also
computed the HTMT inference from the bootstrapping option
(5,000 subsamples). When the resulting interval contains values
less than 1, discriminant validity exists, and our data meet
this requirement (see Table 5).

Having confirmed the convergent and discriminant validity
of the measurement model, we proceeded to check the
relationships between the different variables in order to carry
out a structural model analysis. The analysis of the structural
model will be discussed according to the relationships proposed
in the research model (see Table 6 and Figure 1).

- First of all, the model suggests a positive and significant
relationship between PACAP and product innovation (path
coefficient=0.297; t-value = 3.895). This influence is positive,
as the path coefficient is positive and higher than 0.1.
These results confirm the first hypothesis.

- Second, the model suggests a positive and significant
relationship between RACAP and product innovation (path
coefficient=0.556; t-value=5.571). These results confirm
the second hypothesis.

- Third, the model suggests a positive and significant
relationship between PACAP and process innovation (path
coefficient=0.318; t-value=3.787). These results confirm
the third hypothesis.

- Fourth, the model suggests a positive and significant
relationship between RACAP and process innovation
thesized. (path coefficient=0.332; t-value=2.188). These
results confirm the fourth hypothesis.

- Fifth, the model suggests a positive and significant
relationship between the PACAP and the RACAP (path
coefficient =0.864; t-value=42.485). These results confirm
the fifth hypothesis.

- Sixth, the model suggests a positive and significant

relationship between product innovation and performance
(path coefficient=0.464; t-value=5.384). These results
confirm the sixth hypothesis.
Seventh, finally, the model suggests a positive and significant
relationship between process innovation and performance
(path coeflicient=0.350; t-value=6.744). These results
confirm the seventh hypothesis.
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TABLE 4 | Correlation matrix, composite reliability, convergent and discriminant validity, Heterotrait-Monotrait ratio (HTMT), and descriptive statistics.

Construct AVE COr!1pc_:§|te PACAP RACAP PROTINN PROCINN PERF
reliability

1. PACAP 0.893 0.943 0.944

2. RACAP 0.900 0.947 0.764 0.948%*

3. Product innovation (PROTINN) 0.618 0.889 0.677 0.726 0.786%*

4. Process innovation (PROCINN) 0.652 0.881 0.605 0.607 0.767 0.807*

5. Performance (PERF) 0.722 0.912 0.273 0.177 0.206 168 0.846%*

Heterotrait-Monotrait rate (HTMT)

1. PACAP

2. RACAP 0.584

3. Product innovation (PROTINN) 0.760 0.812

4. Process innovation (PROCINN) 0.694 0.703 0.653

5. Performance (PERF) 0.0.264 0.192 0.171 0.187

Cronbach’s Alpha 0.880 0.888 0.846 0.821 0.875

Rho A 0.888 0.890 0.871 0.856 0.900

Mean 4.09 4.35 4.02 4.38 3.96

SD 1.12 1.31 1.19 0.98 0.99

*The values of the diagonal were obtained from the square root of the AVE of each compound.
The mean and standard deviation values of each of the second-order composites were calculated from the mean values of the different first-order composites of which they are

composed.

TABLE 5 | HTMT inference.

Original sample  Sample mean

Sample mean

5.0% 95.0% Bias 5.0% 95.0%

©) ) ’ ’ () 0 °

PACAP- > RACAP 0.864 0.863 0.827 0.893 0.863 0.001 0.824 0.891

PACAP- > PROTINN 0.197 0.203 0.031 0.372 0.203 0.007 0.020 0.359

RACAP- > PROTINN 0.556 0.551 0.383 0.710 0.551 —0.005 0.389 0.714

PACAP- > PROCINN 0.197 0.203 0.031 0.372 0.203 0.006 0.02 0.359

PACAP- > PROCINN 0.318 0.321 0.079 0.553 0.321 0.003 0.068 0.545

PROTINN- > PERF 0.064 0.072 -0.194 0.350 0.072 0.008 -0.202 0.342

PROCINN- > PERF 0.150 0.152 -0.215 0.451 0.152 0.002 -0.281 0.411
TABLE 6 | Structural model. to improve performance based on absorptive capacity and
Relations 8 f-value Hypothesis innovation. As shown in Figure 1, the PACAP is an antecedent
of the RACAP (B=0.894). RACAP is an antecedent of product
PACAP > PROTINN 0.297 3.895 H1: Supported innovation (B=0.556) and product innovation is an antecedent
RACAP > PROTINN 0.556 5.571 H2: Supported of performance (0.464). Therefore, the best way to achieve
PAGAP > PROCINN 0.318 s.re7 H3: Supported performance is through PACAP, RACAP, and product innovation.

RACAP > PROCINN 0.332 2.188 H4: Supported £ th ] iabl h infl h

PACAP > RACAP 0.894 42.485 H5: Supported None. of the control variables a\./e an influence that can
PROTINN > PERF 0.464 5.384 H6: Supported be considered relevant (path coefficients are less than 0.2),
PROCINN > PERF 0.350 6.744 H7: Supported and they are not significant (their value is less than the

It is also important to check the percentage explanation of
the variance of the dependent variables. In this sense, the
model proposed is capable of explaining 74.6% of the variance
of RACAP from the PACAP (see Table 7 and Figure 1). The
variance of product innovation is explained by the PACAP
and RACAP, accounting for 53.7% of the variance (see Table 7
and Figure 1). The variance of process innovation is explained
by PACAP and RACAP to the extent of 39.5% (see Table 7
and Figure 1). Finally, performance is explained by product
innovation and process innovation, so that both types of
innovation explain 26.2% of the variance of performance (see
Table 7 and Figure 1). If we look at the different paths and
the path coeflicients, we can define the most appropriate route

recommended value, p<0.001; see Table 8).

To complete the analysis of the structural model, the goodness
of fit of the model was calculated through the standardized
root mean square residual (SRMR) proposed by Hu and Bentler
(1998) and Henseler et al. (2015). The SRMR value is 0.069
(lower than the value of 0.08 recommended by Henseler et al.,
2015) as adequate.

DISCUSSION

Drawing on the most recent literature on dynamic capabilities,
this study conducted an empirical analysis to demonstrate the
impact of different dimensions of absorptive capacity on different
types of innovation (H1-H4), product innovation, and process
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FIGURE 1 | Structural model.

TABLE 7 | Explanation of variance.
Variable R?
RACAP 74.6
Product Innovation 53.7
Process Innovation 39.5
Performance 26.2
TABLE 8 | Control variables.
Variable B t-valor
Age -0.097 0.982
Sector —0.089 0.679
Size 0.071 0.551

innovation, as suggested by some authors (Smith et al., 2005;
Rush et al., 2007). Only a few studies have focused on the
relationships between the multiple dimensions of absorptive
capacity, innovativeness, and business performance.

Second, we tested the positive impact of the different types
of innovation proposed on business performance (H6 and H7).
The results obtained are consistent with previous theoretical and
empirical literature relating ACAP (Limaj et al., 2016) and innovation
to business performance (Fernandez and Pefa, 2009).

Furthermore, a positive and significant relationship was
found between PACAP and RACAP (H5). This research addresses
a gap in the literature regarding the direct and positive relationship
between PACAP, RACAP, and firms' innovation, in line with

Yaseen’s (2020) proposal. Potential and RACAP represent different
but complementary roles, because knowledge cannot
be transformed and exploited if it has not been previously
acquired and assimilated. This suggests that acquiring absorptive
capacity is a sequential process that allows outside knowledge
to be absorbed, recognizing its value, and proceeding to
understand and combine it with internal knowledge in order
to subsequently generate new knowledge. These results are in
line with the proposal of Zahra and George (2002), since PACP
allows competitive advantage in innovation to be achieved but
will be superior when firms develop their capacity to transform
and exploit external knowledge (RACAP).

For companies committed to the acquisition and assimilation
of external knowledge, and the development and refinement
of routines that facilitate combining existing and newly acquired
knowledge, better product and process innovation results are
achieved, which has an impact on business performance. In
this way, we can affirm that companies with greater absorptive
capacity make much better use of all the information captured
from external sources and improve their results. In rapidly
changing environments, this is essential for the improvement
of their processes and products to improve their competitive
position. The theoretical literature on ACAP postulates that
greater investment in knowledge creation increases absorptive
capacity, which ultimately helps firms to achieve higher innovative
and financial performance.

This paper contributes to the literature on absorptive capacity
and innovation management and provides several insights for
practitioners, highlighting the importance of transforming and
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exploiting acquired knowledge to improve innovation capacity
and overall business performance. Competitiveness requires an
organizational culture that fosters knowledge acquisition and
learning. Thus, companies must focus on retaining and recruiting
employees with prior knowledge related to experience to take
advantage of the knowledge generated. From our point of view,
skilled personnel are at the core of absorptive capacity since
they are the ones who can value, assimilate, transform, and
exploit knowledge and produce innovation. Since knowledge
resides in the people that make up a company, organizational
absorptive capacity is more than the sum of individual capacities;
therefore, companies must create communication structures
and internal information flows to favor the innovation process.
As a way of accessing external knowledge, companies should
build cooperation networks with other companies that favor
innovation and encourage the geographical and organizational
mobility of qualified personnel.

The results of this study should be viewed and interpreted
with some caution due to several limitations. One of the
limitations of the study relates to the use of cross-sectional
data, which does not enable exact causal relationships to
be established. Second, respondents provided us with information
on absorptive and innovation capacity and business performance.
In this situation, there is a tendency for respondents to more
positively rate those variables over which they have a more
direct influence, and in some cases, they may not have exact
knowledge about certain performance indicators. In this paper,
we have seen how PACAP influences RACAP, thus supporting
Zahra and Georges (2002) proposal that the two dimensions
are considered distinct but complementary. However, these
dimensions can also act separately, as established through a
systematic theory, and therefore, we recommend a stronger

REFERENCES

Ahmed, S. S., Guozhu, J., Mubarik, S., Khan, M., and Khan, E. (2020). Intellectual
capital and business performance: the role of dimensions of absorptive
capacity. J. Intellect. Cap. 21, 23-39. doi: 10.1108/JIC-11-2018-0199

Alshanty, A. M., and Emeagwali, O. L. (2019). Market-sensing capability,
knowledge creation and innovation: the moderating role of entrepreneurial-
orientation. J. Innov. Knowl. 4, 171-178. doi: 10.1016/}.jik.2019.02.002

Andriopoulos, C., and Lewis, M. W. (2009). Exploitation-exploration tensions
and organizational ambidexterity: managing paradoxes of innovation. Organ.
Sci. 20, 696-717. doi: 10.1287/0rsc.1080.0406

Astrachan, J. H., and Jaskiewicz, P. (2008). Emotional returns and emotional
costs in privately held family businesses: advancing traditional business
valuation. Fam. Bus. Rev. 21, 139-149. doi: 10.1111/j.1741-6248.2008.00115.x

Barclay, D., Higgins, C., and Thompson, R. (1995). The partial least squares
(PLS) approach to causal modeling: personal computer adoption and use
as an illustration. Tech. Stud. 2, 285-309.

Calero-Medina, C., and Noyons, E. C. (2008). Combining mapping and citation
network analysis for a better understanding of the scientific development:
the case of the absorptive capacity field. J. Informetr. 2, 272-279. doi:
10.1016/}.j0i.2008.09.005

Camisoén, C., and Forés, B. (2010). Knowledge absorptive capacity: new insights
for its conceptualization and measurement. J. Bus. Res. 63, 707-715. doi:
10.1016/j.jbusres.2009.04.022

Camison, C., and Villar-Lépez, A. (2014). Organizational innovation as an
enabler of technological innovation capabilities and firm performance.
J. Bus. Res. 67, 2891-2902. doi: 10.1016/j.jbusres.2012.06.004

analysis of the inner workings between the different dimensions
of absorptive capacity. Future lines of research should be aimed
at overcoming the aforementioned limitations and broadening
the scope of the study as a consequence of the findings obtained
in this research, in terms of other possible contingencies that
condition the relationships set out in the paper.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work, and approved it for publication.

FUNDING

The publication of this article was financed by the Faculty of
Law and Social Sciences of Ciudad Real, University of
Castilla-La Mancha.

ACKNOWLEDGMENTS

Thank you to small and medium-sized enterprises in the Spanish
autonomous community of Castilla-La Mancha for their support
of this research.

Cassiman, B., and Veugelers, R. (2006). In search of complementarity in
innovation strategy: internal R&D and external knowledge acquisition. Manag.
Sci. 52, 68-82. doi: 10.1287/mnsc.1050.0470

Chang, Y. Y., Gong, Y., and Peng, M. W. (2012). Expatriate knowledge transfer,
subsidiary, absorptive capacity, and subsidiary performance. Acad. Manag.
J. 55, 927-948. doi: 10.5465/amj.2010.0985

Chen, S. T, and Chang, B. G. (2012). The effects of absorptive capacity and
decision speed on organizational innovation: a study of organizational structure
as an antecedent variable. Contemp. Manag. Res. 8:7996. doi: 10.7903/cmr.7996

Chen, Y. S, Lin, M. J. ], and Chang, C. H. (2009). The positive effects of
relationship learning and absorptive capacity on innovation performance
and competitive advantage in industrial markets. Ind. Mark. Manag. 38,
152-158. doi: 10.1016/j.indmarman.2008.12.003

Chirico, E, Sirmon, D. G., Sciascia, S., and Mazzola, P. (2011). Resource
orchestration in family firms: investigating how entrepreneurial orientation,
generational involvement, and participative strategy affect performance. Strateg.
Entrep. J. 5, 307-326. doi: 10.1002/sej.121

Chrisman, J. J., Chua, J. H.,, and Sharma, P. (2005). Trends and directions in
the development of a strategic management theory of the family firm. Entrep.
Theory Pract. 29, 555-575. doi: 10.1111/j.1540-6520.2005.00098.x

Chua, J. H., Chrisman, J. J., and Sharma, P. (1999). Defining the family business
by behavior. Entrep. Theory Pract. 23, 19-39. doi: 10.1177/104225879902300402

Coccia, M. (2017). Sources of technological innovation: radical and incremental
innovation problem-driven to support competitive advantage of firms. Tech.
Anal. Strat. Manag. 29, 1048-1061. doi: 10.1080/09537325.2016.1268682

Cockburn, I. M., and Henderson, R. M. (1998). Absorptive capacity, co-authoring
behaviour, and the organization of research in drug discovery. J. Ind. Econ.
46, 157-182. doi: 10.1111/1467-6451.00067

Frontiers in Psychology | www.frontiersin.org

October 2021 | Volume 12 | Article 751997


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1108/JIC-11-2018-0199
https://doi.org/10.1016/j.jik.2019.02.002
https://doi.org/10.1287/orsc.1080.0406
https://doi.org/10.1111/j.1741-6248.2008.00115.x
https://doi.org/10.1016/j.joi.2008.09.005
https://doi.org/10.1016/j.jbusres.2009.04.022
https://doi.org/10.1016/j.jbusres.2012.06.004
https://doi.org/10.1287/mnsc.1050.0470
https://doi.org/10.5465/amj.2010.0985
https://doi.org/10.7903/cmr.7996
https://doi.org/10.1016/j.indmarman.2008.12.003
https://doi.org/10.1002/sej.121
https://doi.org/10.1111/j.1540-6520.2005.00098.x
https://doi.org/10.1177/104225879902300402
https://doi.org/10.1080/09537325.2016.1268682
https://doi.org/10.1111/1467-6451.00067

Sancho-Zamora et al.

Absorptive Capacity, Innovation and Performance

Cohen, A. (1992). Antecedents of organizational commitment across occupational
groups: A meta-analysis. J. Organ. Behav. 13, 539-558. doi: 10.1002/
job.4030130602

Cohen, W. M., and Levinthal, D. A. (1989). Innovation and learning: the two
faces of R&D. Econ. J. 99, 569-596. doi: 10.2307/2233763

Cohen, W. M., and Levinthal, D. A. (1990). Absorptive capacity: a new perspective
on learning and innovation. Adm. Sci. Q. 35, 128-152. doi: 10.2307/2393553

Daghfous, A. (2004). Absorptive capacity and the implementation of knowledge-
intensive best practices. S.A.M. Adv. Manag. J. 69, 21-27.

Damanpour, E, and Gopalakrishnan, S. (2001). The dynamics of the adoption
of product and process innovations in organizations. J. Manag. Stud. 38,
45-65. doi: 10.1111/1467-6486.00227

Damanpour, E, Walker, R. M., and Avellaneda, C. N. (2009). Combinative
effects of innovation types and organizational performance: a longitudinal
study of service organizations. J. Manag. Stud. 46, 650-675. doi: 10.1111/j.
1467-6486.2008.00814.x

Davenport, T. H., and Prusak, L. (1998). Working Knowledge: How Organizations
Manage What They Know. Boston, MA: Harvard Business School Press.

Diamantopoulos, A., Sarstedt, M., Fuchs, C., Wilczynski, P, and Kaiser, S.
(2012). Guidelines for choosing between multi-item and single-item scales
for construct measurement: a predictive validity perspective. J. Acad. Mark.
Sci. 40, 434-449. doi: 10.1007/s11747-011-0300-3

Dijkstra, T. K., and Henseler, J. (2015). Consistent partial least squares path
modeling. Manag. Inf. Syst. Q. 39, 297-316. doi: 10.25300/MISQ/2015/39.2.02

Dodgson, M. (1993). Organizational learning: a review of some literature. Organ.
Stud. 14, 375-394. doi: 10.1177/017084069301400303

Drolet, A. L., and Morrison, D. G. (2001). Do we really need multiple-item
measures in service research? J. Serv. Res. 3, 196-204. doi:
10.1177/109467050133001

Dutse, A. Y. (2013). Linking absorptive capacity with innovative capabilities:
a survey of manufacturing firms in Nigeria. Int. J. Technol. Manag. 12,
167-183. doi: 10.1386/tmsd.12.2.167_1

Enkel, E., Heil, S., Hengstler, M., and Wirth, H. (2017). Exploratory and
exploitative innovation: to +what extent do the dimensions of individual
level absorptive capacity contribute? Technovation 60-61, 29-38. doi: 10.1016/j.
technovation.2016.08.002

Exposito, A., and Sanchis-Llopis, J. A. (2018). Innovation and business performance
for Spanish SMEs: new evidence from a multi-dimensional approach. Int.
Small Bus. J. 36, 911-931. doi: 10.1177/0266242618782596

Faul, E, Erdfelder, E., Buchner, A., and Lang, A. G. (2009). Statistical power
analyses using G* power 3.1: tests for correlation and regression analyses.
Behav. Res. Methods 41, 1149-1160. doi: 10.3758/BRM.41.4.1149

Fernandez, M. V., and Pefia, I. (2009). Strategy of innovation like determinant
factor of the success of the wine cooperatives of Castilla-La Mancha. Rev.
Est. Coop. 98, 70-96.

Fichman, R. G. (2004). Real options and IT platform adoption: implications
for theory and practice. Inf. Syst. Res. 15, 132-154. doi: 10.1287/isre.1040.0021

Flatten, T. C., Engelen, A., Zahra, S. A., and Brettel, M. (2011). A measure
of absorptive capacity: scale development and validation. Eur. Manag. J. 29,
98-116. doi: 10.1016/j.em;j.2010.11.002

Flor, M. L., Cooper, S. Y., and Oltra, M. J. (2018). External knowledge search,
absorptive capacity and radical innovation in high-technology firms. Eur.
Manag. ]. 36, 183-194. doi: 10.1016/j.emj.2017.08.003

Fores, B., and Camison, C. (2011). The complementary effect of internal learning
capacity and absorptive capacity on performance: the mediating role of
innovation capacity. Int. J. Technol. Manag 55, 56-81. doi: 10.1504/
JTM.2011.041680

Fornell, C., and Larcker, D. E (1981). Evaluating structural equation models
with unobservable variables and measurement error. J. Mark. Res. 18, 39-50.
doi: 10.1177/002224378101800104

Fosfuri, A., and Trib6, J. A. (2008). Exploring the antecedents of potential
absorptive capacity and its impact on innovation performance. Omega 36,
173-187. doi: 10.1016/j.0mega.2006.06.012

Gebauer, H., Worch, H., and Truffer, B. (2012). Absorptive capacity, learning
processes and combinative capabilities as determinants of strategic innovation.
Eur. Manag. J. 30, 57-73. doi: 10.1016/j.em;j.2011.10.004

Gefen, D., Rigdon, E. E., and Straub, D. (2011). Editor’s comments: an update
and extension to SEM guidelines for administrative and social science
research. Manag. Inf. Syst. Q. 35, iii-xiv. doi: 10.2307/23044042

George, G., McGahan, A. M., and Prabhu, J. (2012). Innovation for inclusive
growth: towards a theoretical framework and a research agenda. J. Manag.
Stud. 49, 661-683. doi: 10.1111/j.1467-6486.2012.01048.x

Grant, R. M. (1996). Toward a knowledge-based theory of the firm. Strateg.
Manag. J. 17, 109-122. doi: 10.1002/smj.4250171110

Griliches, Z. (1990). Patent statistics as economic indicators: a survey. J. Econ.
Lit. 28, 1661-1707.

Hair, J. E Jr, Sarstedt, M., Hopkins, L., and Kuppelwieser, V. G. (2014).
Partial least squares structural equation modeling (PLS-SEM): an emerging
tool in business research. Eur. Bus. Rev. 26, 106-121. doi: 10.1108/
EBR-10-2013-0128

Hair, J. E Jr., Sarstedt, M., Ringle, C. M., and Gudergan, S. P. (2017). Advanced
Issues in Partial Least Squares Structural Equation Modeling. London:
Sage Publications.

Hair, J. E, Risher, J. J., Sarstedt, M., and Ringle, C. M. (2018). When to use
and how to report the results of PLS-SEM. Eur. Bus. Rev. 31, 2-24. doi:
10.1108/EBR-11-2018-0203

Hair, J. E, Sarstedt, M., and Ringle, C. M. (2019). Rethinking some of the
rethinking of partial least squares. Eur. J. Mark. 53, 566-584. doi: 10.1108/
EJM-10-2018-0665

Hausman, A., and Johnston, W. J. (2014). The role of innovation in driving
the economy: lessons from the global financial crisis. . Bus. Res. 67,
2720-2726. doi: 10.1016/j.jbusres.2013.03.021

Henseler, J., Ringle, C. M., and Sarstedt, M. (2015). A new criterion for assessing
discriminant validity in variance-based structural equation modeling. J. Acad.
Mark. Sci. 43, 115-135. doi: 10.1007/s11747-014-0403-8

Hernéndez-Perlines, E., Ariza-Montes, A., Han, H., and Law, R. (2019). Innovative
capacity, quality certification and performance in the hotel sector. Int. J.
Hosp. Manag. 82, 220-230. doi: 10.1016/j.ijhm.2019.04.027

Hernandez-Perlines, F, Covin, J. G., and Ribeiro-Soriano, D. E. (2021).
Entrepreneurial orientation, concern for socioemotional wealth preservation,
and family firm performance. J. Bus. Res. 126, 197-208. doi: 10.1016/j.
jbusres.2020.12.050

Hernandez-Perlines, F, Ibarra Cisneros, M. A., Ribeiro-Soriano, D., and
Mogorrén-Guerrero, H. (2020). Innovativeness as a determinant of
entrepreneurial orientation: analysis of the hotel sector. Econ. Res.-Ekon.
Istraz. 33, 2305-2321. doi: 10.1080/1331677X.2019.1696696

Hernandez-Perlines, ., Moreno-Garcia, J., and Yafez-Araque, B. (2016). Using
fuzzy-set qualitative comparative analysis to develop an absorptive capacity-
based view of training. J. Bus. Res. 69, 1510-1515. doi: 10.1016/j.
jbusres.2015.10.133

Hu, B. (2014). Linking business models with technological innovation performance
through organizational learning. Eur. Manag. J. 32, 587-595. doi: 10.1016/j.
em;.2013.10.009

Hu, L. T,, and Bentler, P. M. (1998). Fit indices in covariance structure modeling:
sensitivity to underparameterized model misspecification. Psychol. Methods
3, 424-453. doi: 10.1037/1082-989X.3.4.424

Huang, K. E, Lin, K. H,, Wu, L. Y,, and Yu, P. H. (2015). Absorptive capacity
and autonomous R&D climate roles in firm innovation. J. Bus. Res. 68,
87-94. doi: 10.1016/j.jbusres.2014.05.002

Ibarra-Cisneros, M., Demuner-Flores, M. R., and Herndndez-Perlines, E. (2021).
Strategic orientations, firm performance, and the moderating effect of
absorptive capacity. J. Strateg. Manag. doi: 10.1108/JSMA-05-2020-0121, [Epub
ahead of print].

Ibarra-Cisneros, M. A., and Hernandez-Perlines, E (2020). Entrepreneurial
orientation, absorptive capacity and business performance in SMEs. Meas.
Bus. Excell. 23, 417-429.

Indarti, N. (2010). The Effect of Knowledge Stickiness and Interaction on Absorptive
Capacity. Groningen, The Netherlands: University of Groningen.

Jansen, J. J., Van Den Bosch, E A., and Volberda, H. W. (2006). Exploratory
innovation, exploitative innovation, and performance: effects of organizational
antecedents and environmental moderators. Manag. Sci. 52, 1661-1674. doi:
10.1287/mnsc.1060.0576

Jantunen, A. (2005). Knowledge-processing capabilities and
performance: an empirical study. Eur. J. Innov. Manag. 8, 336-349. doi:
10.1108/14601060510610199

Jiménez-Jiménez, D., and Sanz-Valle, R. (2011). Innovation, organizational
learning, and performance. J. Bus. Res. 64, 408-417. doi: 10.1016/j.
jbusres.2010.09.010

innovative

Frontiers in Psychology | www.frontiersin.org

10

October 2021 | Volume 12 | Article 751997


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1002/job.4030130602
https://doi.org/10.1002/job.4030130602
https://doi.org/10.2307/2233763
https://doi.org/10.2307/2393553
https://doi.org/10.1111/1467-6486.00227
https://doi.org/10.1111/j.1467-6486.2008.00814.x
https://doi.org/10.1111/j.1467-6486.2008.00814.x
https://doi.org/10.1007/s11747-011-0300-3
https://doi.org/10.25300/MISQ/2015/39.2.02
https://doi.org/10.1177/017084069301400303
https://doi.org/10.1177/109467050133001
https://doi.org/10.1386/tmsd.12.2.167_1
https://doi.org/10.1016/j.technovation.2016.08.002
https://doi.org/10.1016/j.technovation.2016.08.002
https://doi.org/10.1177/0266242618782596
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.1287/isre.1040.0021
https://doi.org/10.1016/j.emj.2010.11.002
https://doi.org/10.1016/j.emj.2017.08.003
https://doi.org/10.1504/IJTM.2011.041680
https://doi.org/10.1504/IJTM.2011.041680
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1016/j.omega.2006.06.012
https://doi.org/10.1016/j.emj.2011.10.004
https://doi.org/10.2307/23044042
https://doi.org/10.1111/j.1467-6486.2012.01048.x
https://doi.org/10.1002/smj.4250171110
https://doi.org/10.1108/EBR-10-2013-0128
https://doi.org/10.1108/EBR-10-2013-0128
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1108/EJM-10-2018-0665
https://doi.org/10.1108/EJM-10-2018-0665
https://doi.org/10.1016/j.jbusres.2013.03.021
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1016/j.ijhm.2019.04.027
https://doi.org/10.1016/j.jbusres.2020.12.050
https://doi.org/10.1016/j.jbusres.2020.12.050
https://doi.org/10.1080/1331677X.2019.1696696
https://doi.org/10.1016/j.jbusres.2015.10.133
https://doi.org/10.1016/j.jbusres.2015.10.133
https://doi.org/10.1016/j.emj.2013.10.009
https://doi.org/10.1016/j.emj.2013.10.009
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1016/j.jbusres.2014.05.002
https://doi.org/10.1108/JSMA-05-2020-0121
https://doi.org/10.1287/mnsc.1060.0576
https://doi.org/10.1108/14601060510610199
https://doi.org/10.1016/j.jbusres.2010.09.010
https://doi.org/10.1016/j.jbusres.2010.09.010

Sancho-Zamora et al.

Absorptive Capacity, Innovation and Performance

Joreskog, K. G., and Wold, H. O. (1982). Systems Under Indirect Observation:
Causality, Structure, Prediction. Vol. 139. North Holland: Elsevier.

Kellermanns, E W.,, Eddleston, K. A., and Zellweger, T. M. (2012). Extending
the socioemotional wealth perspective: a look at the dark side. Entrep.
Theory Pract. 36, 1175-1182. doi: 10.1111/j.1540-6520.2012.00544.x

Kranz, J. J., Hanelt, A, and Kolbe, L. M. (2016). Understanding the influence
of absorptive capacity and ambidexterity on the process of business model
change-the case of on-premise and cloud-computing software. Inf. Syst. J.
26, 477-517. doi: 10.1111/isj.12102

Krauss, S. I, Frese, M., Friedrich, C., and Unger, J. M. (2005). Entrepreneurial
orientation: a psychological model of success among southern African small
business owners. Eur. J. Work Organ. Psy. 14, 315-344. doi:
10.1080/13594320500170227

Lane, P. J., Koka, B., and Pathak, S. (2006). The reification of absorptive capacity:
a critical review and rejuvenation of the construct. Acad. Manag. Rev. 31,
833-863. doi: 10.5465/amr.2006.22527456

Lane, P. ], and Lubatkin, M. (1998). Relative absorptive capacity and
interorganizational learning. Strateg. Manag. J. 19, 461-477. doi: 10.1002/
(SICI)1097-0266(199805)19:5<461::AID-SMJ953>3.0.CO;2-L

Lawson, B., and Samson, D. (2001). Developing innovation capability in
organisations: a dynamic capabilities approach. Int. J. Innov. Manag. 5,
377-400. doi: 10.1142/S1363919601000427

Leal-Rodriguez, A. L., and Albort-Morant, G. (2016). Linking market orientation,
innovation and performance: an empirical study on small industrial enterprises
in Spain. J. Small Bus. Strateg. 26, 37-50.

Liao, S. H., Fei, W. C., and Chen, C. C. (2007). Knowledge sharing, absorptive
capacity, and innovation capability: an empirical study of Taiwan’s knowledge-
intensive industries. J. Inf. Sci. 33, 340-359. doi: 10.1177/0165551506070739

Liao, S. H., and Wu, C. C. (2010). System perspective of knowledge management,
organizational learning, and organizational innovation. Expert Syst. Appl.
37, 1096-1103. doi: 10.1016/j.eswa.2009.06.109

Limaj, E., Bernroider, E., and Choudrie, J. (2016). The impact of social information
system governance, utilization, and capabilities on absorptive capacity and
innovation: a case of Austrian SMEs. Inf. Manag. 53, 380-397. doi: 10.1016/j.
im.2015.12.003

Love, J. H.,, and Roper, S. (2015). SME innovation, exporting and growth: a
review of existing evidence. Int. Small Bus. J. 33, 28-48. doi:
10.1177/0266242614550190

Manzano-Garcia, G., and Ayala-Calvo, J. C. (2020). Entrepreneurial orientation:
its relationship with the entrepreneur’s subjective success in SMEs. Sustainability
12:4547. doi: 10.3390/sul2114547

Matthyssens, P, Pauwels, P,, and Vandenbempt, K. (2005). Strategic flexibility,
rigidity and barriers to the development of absorptive capacity in business
markets: themes and research perspectives. Ind. Mark. Manag. 34, 547-554.
doi: 10.1016/j.indmarman.2005.03.004

McDowell, W. C,, Peake, W. O., Coder, L., and Harris, M. L. (2018). Building small
firm performance through intellectual capital development: exploring innovation
as the black box. J. Bus. Res. 88, 321-327. doi: 10.1016/j.jbusres.2018.01.025

Miiller, J. M., Buliga, O., and Voigt, K. I. (2021). The role of absorptive capacity
and innovation strategy in the design of industry 4.0 business models: a
comparison between SMEs and large enterprises. Eur. Manag. J. 39, 333-343.
doi: 10.1016/j.em;j.2020.01.002

Najafi-Tavani, S., Sharifi, H., and Najafi-Tavani, Z. (2016). Market orientation,
marketing capability, and new product performance: the moderating role of
absorptive capacity. J. Bus. Res. 69, 5059-5064. doi: 10.1016/j.jbusres.2016.04.080

Naldi, L., Nordqvist, M., Sjoberg, K., and Wiklund, J. (2007). Entrepreneurial
orientation, risk taking, and performance in family firms. Fam. Bus. Rev.
20, 33-47. doi: 10.1111/j.1741-6248.2007.00082.x

Olson, E. M., Slater, S. E, and Hult, G. T. M. (2005). The performance implications
of fit among business strategy, marketing organization structure, and strategic
behavior. J. Mark. 69, 49-65. doi: 10.1509/jmkg.69.3.49.66362

Phene, A, Tallman, S., and Almeida, P. (2012). When do acquisitions facilitate
technological exploration and exploitation? J. Manag. 38, 753-783. doi:
10.1177/0149206310369939

Porter, M. E., and Heppelmann, J. E. (2015). How smart, connected products
are transforming companies. Harv. Bus. Rev. 93, 96-114.

Prajogo, D. I, and Ahmed, P. K. (2006). Relationships between innovation
stimulus, innovation capacity, and innovation performance. R D Manag.
36, 499-515. doi: 10.1111/j.1467-9310.2006.00450.x

Prajogo, D. I, and Sohal, A. S. (2006). The integration of TQM and technology/
R&D management in determining quality and innovation performance.
Omega 34, 296-312. doi: 10.1016/j.0omega.2004.11.004

Pustovrh, A., Jakli¢, M., Martin, S. A., and Raskovi¢, M. (2017). Antecedents
and determinants of high-tech SMEs' commercialisation enablers: opening
the black box of open innovation practices. Econ. Res. 30, 1033-1056. doi:
10.1080/1331677X.2017.1305795

Reinartz, W., Haenlein, M., and Henseler, J. (2009). An empirical comparison
of the efficacy of covariance-based and variance-based SEM. Int. J. Res.
Mark. 26, 332-344. doi: 10.1016/j.ijresmar.2009.08.001

Ringle, C. M., Wende, S., and Becker, J. M. (2015). Smart PLS 3. Boenningstedt:
SmartPLS GmbH. Available at: https://www.smartpls.com (Accessed March
11, 2021).

Roldén, J. L., and Sanchez-Franco, M. J. (2012). “Variance-based structural
equation modeling: guidelines for using partial least squares in information
systems research,” in Research Methodologies, Innovations and Philosophies
in Software Systems Engineering and Information Systems. eds. M. Mora,
O. Gelman, A. Steenkamp and M. Raisinghani (Pennsylvania, USA: Information
Science Reference), 193-221.

Rush, H., Bessant, ], and Hobday, M. (2007). Assessing the technological
capabilities of firms: developing a policy tool. R D Manag. 37, 221-236.
doi: 10.1111/j.1467-9310.2007.00471.x

Saebi, T., and Foss, N. J. (2015). Business model for open innovation: matching
heterogeneous open innovation strategies with business model dimensions.
Eur. Manag. ]. 33, 201-213. doi: 10.1016/j.em;j.2014.11.002

Sancho-Zamora, R., Peha-Garcia, I, Gutiérrez-Broncano, S, and
Hernandez-Perlines, F. (2021). Moderating effect of proactivity on firm
absorptive capacity and performance: empirical evidence from Spanish firms.
Mathematics 9:2099. doi: 10.3390/math9172099

Sarstedt, M., Hair, J. E, Ringle, C. M., Thiele, K. O., and Gudergan, S. P.
(2016). Estimation issues with PLS and CBSEM: where the bias lies! J. Bus.
Res. 69, 3998-4010. doi: 10.1016/j.jbusres.2016.06.007

Sarstedt, M., Ringle, C. M., Henseler, J., and Hair, J. E (2014). On the emancipation
of PLS-SEM: A commentary on Rigdon (2012). Long Range Plan. 47, 154-160.
doi: 10.1016/j.1rp.2014.02.007

Schmidt, T., and Rammer, C. (2006). The Determinants and Effects of Technological
and Non-technological Innovations-Evidence From the German CIS 1V.
Mannheim: Zentrum fiir Européische Wirtschaftsforschung (ZEW).

Smith, K. G., Collins, C. J,, and Clark, K. D. (2005). Existing knowledge,
knowledge creation capability, and the rate of new product introduction in
high-technology firms. Acad. Manag. ] 48, 346-357. doi: 10.5465/
am;j.2005.16928421

Sun, P. T, and Anderson, M. (2010). An examination of the relationship between
absorptive capacity and organizational learning, and a proposed integration.
Int. J. Manag. Rev. 12, 130-150. doi: 10.1111/j.1468-2370.2008.00256.x

Szulanski, G. (1996). Exploring internal stickiness: impediments to the transfer
of best practices within the firm. Strateg. Manag. J. 17, 27-43. doi: 10.1002/
sm;j.4250171105

Teece, D. J. (2010). “Technological innovation and the theory of the firm: the
role of enterprise-level knowledge, complementarities, and (dynamic)
capabilities,” in Handbook of the Economics of Innovation. eds. B. H. Hall
and N. Rosenberg, Vol. I (North-Holland: Elsevier), 679-730.

Tseng, C. Y., Chang Pai, D., and Hung, C. H. (2011). Knowledge absorptive
capacity and innovation performance in KIBS. J. Knowl. Manag. 15, 971-983.
doi: 10.1108/13673271111179316

Wang, X. (2013). Forming mechanism and structures of a knowledge transfer
network: theoretical and simulation research. J. Knowl. Manag. 17, 278-289.
doi: 10.1108/13673271311315213

West, J., and Bogers, M. (2014). Leveraging external sources of innovation: a
review of research on open innovation. J. Prod. Innov. Manag. 31, 814-831.
doi: 10.1111/jpim.12125

Wiklund, J., and Shepherd, D. (2003). Knowledge-based resources, entrepreneurial
orientation, and the performance of small and medium-sized businesses.
Strateg. Manag. ]. 24, 1307-1314. doi: 10.1002/smj.360

Winter, S. G. (2003). Understanding dynamic capabilities. Strateg. Manag. J.
24, 991-995. doi: 10.1002/sm;j.318

Wuryaningrat, N. E (2013). Knowledge sharing, absorptive capacity and innovation
capabilities: an empirical study on small and medium enterprises in North
Sulawesi. Indonesia. Gadjah Mada Int. J. Bus. 15, 61-77. doi: 10.22146/gamaijb.5402

Frontiers in Psychology | www.frontiersin.org

11

October 2021 | Volume 12 | Article 751997


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1111/j.1540-6520.2012.00544.x
https://doi.org/10.1111/isj.12102
https://doi.org/10.1080/13594320500170227
https://doi.org/10.5465/amr.2006.22527456
https://doi.org/10.1002/(SICI)1097-0266(199805)19:5<461::AID-SMJ953>3.0.CO;2-L
https://doi.org/10.1002/(SICI)1097-0266(199805)19:5<461::AID-SMJ953>3.0.CO;2-L
https://doi.org/10.1142/S1363919601000427
https://doi.org/10.1177/0165551506070739
https://doi.org/10.1016/j.eswa.2009.06.109
https://doi.org/10.1016/j.im.2015.12.003
https://doi.org/10.1016/j.im.2015.12.003
https://doi.org/10.1177/0266242614550190
https://doi.org/10.3390/su12114547
https://doi.org/10.1016/j.indmarman.2005.03.004
https://doi.org/10.1016/j.jbusres.2018.01.025
https://doi.org/10.1016/j.emj.2020.01.002
https://doi.org/10.1016/j.jbusres.2016.04.080
https://doi.org/10.1111/j.1741-6248.2007.00082.x
https://doi.org/10.1509/jmkg.69.3.49.66362
https://doi.org/10.1177/0149206310369939
https://doi.org/10.1111/j.1467-9310.2006.00450.x
https://doi.org/10.1016/j.omega.2004.11.004
https://doi.org/10.1080/1331677X.2017.1305795
https://doi.org/10.1016/j.ijresmar.2009.08.001
https://www.smartpls.com
https://doi.org/10.1111/j.1467-9310.2007.00471.x
https://doi.org/10.1016/j.emj.2014.11.002
https://doi.org/10.3390/math9172099
https://doi.org/10.1016/j.jbusres.2016.06.007
https://doi.org/10.1016/j.lrp.2014.02.007
https://doi.org/10.5465/amj.2005.16928421
https://doi.org/10.5465/amj.2005.16928421
https://doi.org/10.1111/j.1468-2370.2008.00256.x
https://doi.org/10.1002/smj.4250171105
https://doi.org/10.1002/smj.4250171105
https://doi.org/10.1108/13673271111179316
https://doi.org/10.1108/13673271311315213
https://doi.org/10.1111/jpim.12125
https://doi.org/10.1002/smj.360
https://doi.org/10.1002/smj.318
https://doi.org/10.22146/gamaijb.5402

Sancho-Zamora et al.

Absorptive Capacity, Innovation and Performance

Xie, X., Zoub, H., and Quick, G. (2018). Knowledge absorptive capacity and
innovation performance in high-tech companies: a multi-mediating analysis.
J. Bus. Res. 88, 289-297. doi: 10.1016/j.jbusres.2018.01.019

Yaseen, S. G. (2020). “Potential absorptive capacity, realized absorptive capacity and
innovation performance,” in International Conference on Human Interaction and
Emerging Technologies 2019, AISC 1018. ed. Ahram (Cham: Springer), 863-870.

Zahra, S. A., and George, C. (2002). Absorptive capacity: a review,
conceptualization and extension. Acad. Manag. Rev. 27, 185-203. doi:
10.5465/amr.2002.6587995

Conflict of Interest: The authors declare that the research was conducted in
the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product that may
be evaluated in this article, or claim that may be made by its manufacturer, is
not guaranteed or endorsed by the publisher.

Copyright © 2021 Sancho-Zamora, Gutiérrez-Broncano, Herndndez-Perlines and
Peria-Garcia. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (CC BY). The use, distribution or reproduction
in other forums is permitted, provided the original author(s) and the copyright
owner(s) are credited and that the original publication in this journal is cited, in
accordance with accepted academic practice. No use, distribution or reproduction
is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

12

October 2021 | Volume 12 | Article 751997


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1016/j.jbusres.2018.01.019
https://doi.org/10.5465/amr.2002.6587995
http://creativecommons.org/licenses/by/4.0/

	A Multidimensional Study of Absorptive Capacity and Innovation Capacity and Their Impact on Business Performance
	Introduction
	Absorptive Capacity and Innovation
	Dimensions of Absorptive Capacity
	Dimensions of Innovation Capacity

	Innovation and Performance
	Methodology
	Data Collection
	Measurement of the Variables

	Results
	Discussion
	Data Availability Statement
	AuthoR Contributions
	FUNDING
	Acknowledgments

	References

