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Abstract
The knowledge society is characterized by competitive and complex business environments, 

a situation that forces companies to develop permanent innovation processes to generate 
competitive advantages that allow them to survive in a new business environment. In response 
to this premise, dynamic capabilities and specifically Absorptive Capacity (ACAP), is the most 
relevant capacity to obtain higher levels of organizational performance. In this context, this 
study analyzed whether ACAP influences the development of inbound and outbound open 
innovation. Through surveys directed at 252 managers of SMEs that offer technology services 
in an emerging economy, and using the PLS-SEM technique, it was evidenced that ACAP has 
a positive relationship with Inbound and Outbound Open Innovation. The results reveal that 
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the application of innovation models requires the development of dynamic capabilities, mainly 
absorptive capacity, with four of its components: assimilation, acquisition, transformation and 
exploitation. Organizations must adopt strategies to correctly detect and absorb external 
knowledge in order to establish an adequate connection with internal knowledge and, in this 
way, take advantage of the benefits inherent to open innovation.

Keywords: Absorptive capacity; incoming open innovation; outgoing open innovation.

Capacidad de absorción de la innovación 
abierta entrante y saliente en el contexto de 
las economías emergentes

Resumen

La sociedad del conocimiento se caracteriza por entornos empresariales competitivos 
y complejos, situación que obliga a las empresas a desarrollar procesos de innovación 
permanente para generar ventajas competitivas que les permitan sobrevivir en un 
nuevo entorno empresarial. En respuesta a esta premisa, las capacidades dinámicas 
y específicamente ACAP, se configuran como la habilidad más relevante para obtener 
mayores niveles de desempeño organizacional. En este contexto, este estudio analizó 
si ACAP influye en el desarrollo de la innovación abierta de entrada y salida. A través 
de encuestas dirigidas a 252 gerentes de PYMES que ofrecen servicios de tecnología 
en una economía emergente, y utilizando la técnica PLS-SEM, se demostró que ACAP 
tiene una relación positiva y significativa con las dos modalidades de innovación 
abierta. Los resultados revelan que la aplicación de modelos de innovación requiere 
del desarrollo de capacidades dinámicas, principalmente la capacidad de absorción, 
con cuatro de sus componentes: asimilación, adquisición, transformación y explotación. 
Las organizaciones deben adoptar estrategias para detectar y absorber correctamente 
el conocimiento externo para establecer una conexión adecuada con el conocimiento 
interno y, de esta forma, aprovechar las ventajas inherentes a la innovación abierta.

Palabras clave: Capacidad de absorción; innovación abierta entrante; innovación 
abierta saliente.

1. Introduction
Currently we live in a society 

characterized by the generation of 
knowledge-intensive companies, which 

need to acquire and use external 
knowledge to improve their innovation 
processes (Tzokas et al, 2015). In 
this regard, Narangoda, et al. (2019) 
pointed out that firms require external 
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main source of competitive advantages 
(Lewandowska, 2015).

ACAP is defined as the capacity 
of companies to innovate and be 
dynamic, through the transformation of 
the company’s prior knowledge as well 
as the external sources (Molina et al, 
2021). For Cohen and Levinthal (1990) 
ACAP is the ability to acquire, assimilate, 
and exploit external knowledge for 
commercial purposes, to improve the 
creation of competitive advantage (Patel, 
Terjesen & Li, 2012). In this sense, ACAP 
facilitates learning from the external, 
constitutes a real source for creating 
competitive advantages in complex and 
uncertain contexts, and is recognized as 
a key resource for innovation (Schilke et 
al, 2018).

Given the importance of this 
concept, many researchers have used 
R&D intensity as an indicator of ACAP, 
assuming that higher levels of investment 
in these activities increase the capacity 
to harness knowledge from outside 
(Lewandowska, 2015). Nevertheless a 
closed approach to innovation, which 
focuses solely on R&D activities, does 
not allow the generation of channels to 
mobilize internal knowledge outside the 
organization, preventing the generation 
of greater benefits. For Medina-Nogueira 
et al. (2020) it is evident that both ACAP 
and OI are connected concepts and are 
based on the idea that companies can 
use external knowledge to obtain a better 
performance; however, in the academic 
literature, there are few studies that have 
addressed the two concepts together 
(Zhao et al, 2020). This assertion is 
corroborated by several authors (Ahn 
et al, 2016) who affirm that, in order to 
get benefit from external knowledge, 
companies must develop its ACAP.

On the other hand, although 
ACAP and OI are important concepts for 

collaboration to create new products 
and modify mechanisms of negotiation 
to quickly adapt to the environment 
and obtain a competitive advantage. 
In this context firms need to generate 
innovations to optimize their position and 
sustainability in the market. To achieve 
this goal, organizations carry out internal 
R+D+I activities, with the capabilities 
and competitive advantages they have 
created. However, as competition 
between companies increases and 
new participants enter in markets 
with innovations, it is necessary to 
create relationships through strategic 
modalities such as alliances between 
stakeholders, with interactions based 
on trust and reciprocity of external 
members (Yu & Huo, 2019). Open 
innovation (OI), defined as an innovation 
model that emphasizes the intentional 
inputs and outputs of knowledge across 
the boundaries of a company to take 
advantage of external knowledge and 
ways of commercialization respectively, 
is the paradigm adopted to generate 
powerful competitive advantages 
(Chesbrough & Borges, 2014). 

According to Doppio et al, (2020), 
it is essential to articulate cooperative 
research, innovation and openness 
processes to accelerate production 
and sustain competitiveness. Likewise, 
Stanisławski (2020) explains that OI 
becomes a powerful management tool, 
because it allows acquiring feasible 
solutions that come from exploring 
the business ecosystem. However, for 
companies to transform their closed 
innovation models into open models 
to increase their competitiveness, 
they must open up and make their 
processes more flexible to apply external 
knowledge. This can be achieved by 
developing its absorptive capacity 
(ACAP), increasingly recognized as a 
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organizations, most studies only consider 
the use of external knowledge within the 
organization, referring only to inbound 
OI processes. However, for Hughes 
and Wareham (2010) since ACAP 
refers to the ability to assess, assimilate 
and apply information for commercial 
purposes, it does not exclude output 
capabilities. This reveals the importance 
of processes of outbound OI within the 
context of ACA, but despite the relevance 
of this construct, few investigations have 
analyzed how SMEs use ACAP and OI in 
different sectors. 

Vanhaverbeke and Cloodt (2014) 
stated that it is not possible to deploy OI 
without ACAP; argument that is related 
to what was exposed by Narangoda et al, 
(2019) for whom companies, and mainly 
those in the technology sector, should be 
concerned with creating OI capabilities, 
as well as ACAP to achieve higher 
returns and move to a global context. 

Liao et al, (2020) argue that, despite 
the fact that academics have recognized 
the importance of OI strategies, there 
are still gaps in the academic literature 
that need to be solved. In addition, there 
are no similar studies in the context of 
emerging economies. According to 
Feniser et al, (2017) OI and ACAP are 
well-known notions in the contemporary 
literature on innovation, but the 
relationship between these variables 
has rarely been systematically analyzed. 
Research shows little attention to the 
influence of ACAP in open innovation 
processes (Ahn et al, 2016). While various 
capabilities have been mentioned, their 
understanding articulated with OI has so 
far been fragmented and incomplete. On 
the other hand, conflicting results have 
been found on the relationship between 
ACAP and OI.

Furthermore, according to 
Aliasghar et al, (2019) although the 

notion of knowledge extraction from 
abroad has been analyzed in various 
organizational studies to establish the 
generation mechanisms necessary to 
boost competitive positions, most of 
these researches has been developed 
in large technology companies from 
developed countries, creating a gap 
in the academic literature related to 
how SMEs in emerging economies can 
develop OI processes. Likewise, to the 
author’s knowledge, there is no evidence 
of similar studies carried out in emerging 
economies, offering little certainty 
about these practices in less developed 
countries.

The purpose of the study is to 
analyze the relationship between ACAP 
and inbound and outbound OI. The 
study used a random sample of SMEs 
that offer technology services, since this 
type of organizations needs to measure 
the effect of exploration and exploitation 
of knowledge for commercial purposes 
with greater intensity and also requires 
intensive knowledge management 
processes to generate competitive 
advantages (Choi & McNamara, 2018). 
Their contribution is essential for the 
sustained growth of different economies 
(Ready & Conger, 2007). The information 
was obtained through surveys applied to 
managers of these companies.

2. Open Innovation: Literature 
Review

Innovation plays a preponderant 
role in obtaining competitive advantages 
over time, an argument that leads 
many companies to invest aggressively 
in innovation and development 
processes. However, the rapid advance 
of globalization, the uncertainty of 
the markets and the development of 
higher education configure a scenario 
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of collective action and synergies to 
innovate and achieve the desired 
results (Yu & Washida, 2018). It is 
almost impossible for firms to depend 
exclusively on their individual acting 
capacity and own initiative to improve 
their performance; consequently, the field 
of OI has attracted increased attention in 
academia. 

According to the OI approach, the 
growth of technological advances forces 
to generate accelerated changes and 
innovations in organizations that wish to 
maintain their competitive advantages 
(García-Sánchez et al, 2018). 
Therefore, in accordance with Dynamic 
Capabilities Theory, businesses that 
develop this type of capabilities could 
obtain competitive advantages (Teece 
et al, 1997). Based on this theoretical 
construct, it can be affirmed that the 
environment is an important relational 
factor and has a powerful influence 
on the strategy, structure and start-
up processes of any business activity 
(García-Sánchez et al, 2018). The 
current paradigm is to configure a set of 
benefits that organizations obtain from 
their interaction with participating agents 
of a business ecosystem (Johnston and 
Lane, 2018).

The latest research on OI focuses 
on the exploration of knowledge from 
outside to create ideas, called Inbound OI, 
and the exploitation of internal knowledge 
outside the limits of the organization, 
called Outbound OI (Lauritzen & 
Karafyllia, 2019). According to Popa 
et al, (2017) companies can execute 
their OI processes in two directions: (a) 
Inbound, which refers to the transfer 
of knowledge into the organization 
and describes the good practices and 
discoveries of others to complement 
the R&D processes of the firm. External 
knowledge serves to strengthen internal 

capacities and accelerate the internal 
innovation process. (b) Outbound 
Open Innovation which consists of 
the transfer of technology abroad and 
suggests that companies could search 
ways to commercialize a technology 
or knowledge to other companies. 
For Inbound OI activities, knowledge 
is acquired from various external 
sources and supplemented by internal 
innovation resources (Ahn et al, 2016). 
However, in order to benefit from the 
external knowledge acquisition process, 
companies first have to develop their 
ACAP.

 On the other hand, in outbound 
OI activities, companies often voluntarily 
disclose important knowledge through 
scientific publications, conferences, 
patents, catalogues, manuals, etc, 
for the purpose of obtaining feedback 
from their customers and suppliers, 
expand their participation in networks, 
and improve reputation and business 
opportunities. By exposing their technical 
and scientific capacity, organizations 
can expand their collaboration networks 
with new partners and at the same time, 
unused internal knowledge could be 
transferred to external stakeholders. 
Knowledge originated from interaction 
with other partners allows the integration 
of new products or businesses into the 
company. The company can transfer and 
even sell its internal knowledge to other 
companies so that they can develop 
process innovations or new products. 
In this circumstance, the knowledge 
goes from the inside to outside of the 
organization (Chesbrough, 2003).

3. ACAP and Open Innovation
Open innovation (OI) requires 

internal dynamic capabilities, mainly 
ACAP to allow integration of external 
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knowledge. In addition, a company with 
a strong ACAP can open its limits to seek 
and obtain knowledge of the environment 
and thus improve their innovation 
processes (Aliasghar et al, 2019).

ACAP has been defined as a 
multifaceted and complex phenomenon 
and refers to the company’s ability 
to identify the value of external 
knowledge or information, to apply it 
for commercial purposes through the 
process of acquisition and assimilation; 
however, under the Knowledge-Based 
Perspective, we must realize that the 
new knowledge will be defined based 
on the company´s knowledge (Ibarra-
Cisneros et al, 2021).

 ACAP allows to generate value 
from knowledge sharing and help to 
analyze and absorb external knowledge 
(Cenamor et al, 2019). A similar definition 
is proposed by Vigren et al, (2022) for 
whom ACAP is the ability to obtain and 
generate new information to improve 
the innovation process that allows to 
create new products and services, an 
aspect that acquires great importance 
today. On the other hand, according to 
Lenart-Gansiniec et al, (2021) ACAP as 
a dynamic capacity with strong focus 
in organizational routines cope with 
environment and learning processes. 

For Lewandowska (2015), 
OI processes such as cooperation, 
resource contracting and risk investment 
are related to this capacity. Zobel (2017) 
mentioned that, as companies move from 
closed to open innovation models, the 
processes that allow to recognize and 
exploit knowledge from outside the firm 
become particularly important because OI 
can involve different external actors such 
as suppliers, customers, competitors and 
even research and technology transfer 
centers. Similarly, Rass et al, (2013) 
explain that organizations with OI, could 

improve the interaction to establish social 
relationships and create an integral 
social network that exceeds the borders 
of the company. These relationships are 
beneficial because it allows to obtain 
new ideas, knowledge and other key 
resources.

Majhi et al, (2020) demonstrated 
that adopting OI practices, companies 
increasingly request their employees 
to identify, assimilate and use 
external knowledge, applying ACAP. 
Furthermore, Aliasghar et al. (2019) 
pointed ACAP is important for acquiring 
and understanding outdoor knowledge 
together with the development of internal 
process that allows a better external 
collaboration. 

For Wu et al. (2019) ACAP has 
a strong relationship with OI process 
because with this capacity it is possible 
for firms, the transformation and 
exploitation of knowledge with strong 
support in the use of information systems. 
Transformation is the company’s 
capability to build routines that combine 
new with existing knowledge, while 
exploitation is the capability to exploit 
existing knowledge and the knowledge 
that was transformed. ACAP allows the 
integration of new knowledge from the 
environment with existing knowledge, 
thus improving the performance of OI.

On the other hand, Ahn et al, (2016) 
argue that in order to obtain a benefit 
from external cognitive resources and 
participate in the knowledge acquisition 
process, companies must previously 
develop their ACAP. Companies need 
to maximize the value of two-way 
transactions that occur across their 
borders in multiple ways, and ACAP is 
the construct that could facilitate these 
key dynamics. Both OI and ACAP 
focus their efforts to determine the 
means through which innovative firms 
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would obtain a benefit from external 
knowledge; however, ACAP and its 
relationship with OI has received little 
attention in the literature. In addition, 
ACAP has undergone a great evolution, 
moving from an internal perspective that 
is strengthened by investments in R&D, 
to a perspective that emphasizes the 
similarity between companies (Zobel, 
2017).

These statements corroborate 
the study developed by Naqshbandi 
y Kaur (2016) in a sample of two 
hundred and fifty-nine managers of 
companies belonging to four sectors: 
public services, finance, airlines and 
telecommunications. In the findings, 
they determined that ACAP presents 
a direct relationship with Inbound and 
Outbound OI. Similarly, Naqshbandi and 
Jasimuddin (2022) in their study applied 
in 530 companies, showed that ACAP 
is positively associated with inbound OI 
and outbound OI. 

Chabbouh and Boujelbene (2022) 
through a conceptual model, empirically 
demonstrated in a sample of 228 
manufacturing SMEs, that the dynamic 
capacities of absorption, adaptation and 
innovation have a link with Inbound and 
Outbound OI. These results confirm the 
assertions made by other authors, who 
have shown that ACAP allows a company 
to integrate external knowledge within 
current knowledge to create or adapt 
new technologies and systems (Parida, 
et al, 2012; Rangus & Slavec, 2017), 
aspects related to OI input.

In the same way, the academic 
literature has identified the importance of 
ACAP to promote outbound OI activities 
that allow the commercialization of a 
companie’s knowledge and resources. 
In this regard, Rothaermel and Thursby 
(2005) demonstrated that ACAP enables 
companies to obtain profits through the 

commercialization of their knowledge 
to firms that are in their environment. 
According to Naqshbandi and Kaur 
(2014) ACAP promotes communication 
and collaboration relationships between 
companies to promote alliances and 
partnerships necessary to develop 
outbound OI activities. Sánchez (2021), 
in a study carried out on one hundred and 
thirty-four tourism companies supported 
by technologies, determined that 
ACAP positively influences marketing 
output innovation, since the knowledge 
obtained externally affects the results 
from adoption, production strategies, 
promotion and marketing of new 
products. Based on these statements, 
the following hypotheses are proposed:

H1: Absorptive capacity (ACAP) 
has a positive and significant influence 
on inbound open innovation 

H2: Absorptive capacity (ACAP) 
has a positive and significant influence 
on outbound open innovation 

4. Methodology
The research followed a 

quantitative approach, with an 
explanatory and correlational scope, 
under a deductive logic. It is a cross-
sectional study since the information 
will be collected in a single moment of 
time through primary data sources with 
the application of a directed survey to 
Managers of private companies that offer 
technological services.

The study population was made up 
of medium and small private companies 
that offer technology services, located in 
the three continental regions of Ecuador, 
in the cities of Quito, Guayaquil and 
Cuenca. It is precisely in this type of 
organization where intensive processes 
related to knowledge management are 
required, as well as innovation activities 
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to generate competitive advantages. 
These types of organizations are the 
ones that best adapt and need to 
develop research related to knowledge 
management and innovation, since they 
are knowledge-intensive companies with 
work of an intellectual nature (Analoui et 
al, 2013). 

On the other hand, this study used 
as a source of information the registry 
of companies of the Superintendence 
of Securities and Insurance Companies 
of Ecuador (2021), an institution that 
registers a total of 5,120 firms that 
offer technology services and that are 
categorized in the classifications J60, 
J61, J62 and J63 of the ISIC International 
Standard Industrial Classification. From 
all the surveys applied, a valid sample of 
252 companies was obtained.

ACAP was measured with the 
instrument proposed by Daspit and 
D’Souza (2013) which evaluates the 
four components of this type of capacity: 
(a) Assimilation; (b) Acquisition; (c) 
Transformation; and (d) Exploitation. 
The open innovation variable was 
evaluated with the instrument proposed 
by Chen and Liu (2018) that evaluates 
the two OI processes: (a) Inbound OI; 
(b) Outbound OI. Prior to the application 
of these instruments, the processes of 
reliability analysis and corresponding 
validation were carried out. Since 
the questionnaires were prepared in 
English, they were subjected to a double 
translation process.

5. Absorptive capacity of open 
innovation in the context of 
emerging economies: Data 
Analysis

The data obtained were tabulated 
and analyzed using the PLS-SEM 
technique with the SmartPLS Software 
version 4. This technique works efficiently 
with small sample sizes and complex 
models. Furthermore, it does not make 
assumptions about the distribution of the 
data (Hair et al, 2017). The validity of 
the measurement models corresponding 
to each of the studied constructs was 
verified.

• Reliability and Validity 
Analysis

The composite reliability index was 
calculated to determine the reliability 
of the scales. This index reflects the 
relationship between the explained 
variance and the total variance (Kline, 
2023). Table 1 shows the values 
obtained for each of the constructs, 
after filtering the scales that did not 
meet the minimum criteria. In all cases, 
the composite reliability index obtained 
is greater than the value of 0.7, so 
they can be considered reliable scales. 
The convergent validity was evaluated 
through the analysis of the value of the 
average variance extracted (AVE). An 
AVE value of 0.50 or greater indicates 
that the construct explains more than half 
of the variance of its indicators, meeting 
the convergent validity criteria (table 1).
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Table 1
Convergent reliability and validity of each construct
Construct Subconstruct Composite Reliability 

Index AVE

ACAP 0.797 0.590

Acquisition 0.759 0.551

Assimilation 0.700 0.520

Exploitation 0.730 0.510

Transformation 0.705 0.625

Inbound Open Innovation 0.722 0.535

Outbound Open Innovation 0.716 0.588

Source: Own elaboration, 2022.

The following analysis consists of 
the verification of the divergent validity, 
which was evaluated following the 
process established by Hair et al, (2017). 
Under this premise, the value of the AVE 

for two factors must be greater than 
the correlation square between the two 
factors. Table 2 values corroborate that 
model’s discriminant validity criterion is 
met.

Table 2 
Discriminant Validity Analysis

ACAP Acquisition Assimilation Exploitation Transformation Input Open 
Innovation

Output Open 
Innovation

ACAP

Acquisition 0.478

Assimilation 0.329 0.075

Exploitation 0.237 0.043 0.044

Transformation 0.341 0.051 0.060 0.127

Input Open 
Innovation 0.116 0.116 0.035 0.088 0.173

Output Open 
Innovation 0.196 0.013 0.078 0.074 0.038 0.035 0.791

AVE 0.590 0.551 0.520 0.510 0.625 0.535 0.588

Source: Own elaboration, 2022.

• Structural Model
The structural model, according 

to Hair et al, (2017), is a conceptual 
representation of the structural 
association between constructs or latent 

variables. It is usually represented with 
a visual diagram that explicitly shows 
the relationships between variables. 
Illustration 1 shows the structural model, 
developed with SmartPLS Software.
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Illustration 1
Structural Model

Source: Own elaboration, (2022).

To evaluate the structural model, 
we use the following criteria (Hair et 
al, 2017): (a) use bootstrap to assess 
the significance of the regression 
coefficients, with a bootstrap sample of 
5000; (b) analysis of R2 value. The PLS-
SEM methodology tries to maximize the 
R2 values of endogenous constructs. 
Nevertheless the exact interpretation of 
the R2 value depends on the particular 
model and the research discipline. R2 
values of 0.75; 0.50 or 0.25, can be 
described as strong, moderate, and 

weak, respectively.
The R2 value obtained was 0.116 

for Inbound OI and 0.070 for Outbound 
OI, which is less than 0.25, so the 
model fails to explain the variability 
of endogenous construct based on of 
the variability of exogenous construct. 
To corroborate the hypotheses, the 
bootstrapping algorithm was used with 
a minimum number of samples of 5000, 
with the purpose of evaluating the 
significance of the regressions. Table 3 
and Illustration 2 show the results found.
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Table 3
Regression parameters of the structural model

Regression Parameter P-Values

ACAP -> Inbound OI 0.341 0.000

ACAP -> Outbound OI 0.264 0.000

Source: Own elaboration, 2022.
Illustration 2

Regression coefficients and P-values of the Structural Model

Source: Own elaboration, (2022). 

The results show that ACAP has 
a positive and significant relationship 
with Inbound Open Innovation (0.341; 
p-value <0.05) and with Outbound Open 
Innovation (0.264; p-value <0.05). It was 
demonstrated that Absorptive Capacity 
have a positive influence on Inbound and 
Outbond OI.

5. Conclusions
The purpose of this research 

was to analyze the influence of ACAP 
on Inbound and Outbound OI, in a 
random sample of 252 SMEs that 
offer technology services, considering 
that, in this type of organization, it is 
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necessary to measure with greater 
intensity the effect of the exploration and 
exploitation of knowledge for commercial 
purposes because they require intensive 
knowledge management processes to 
generate competitive advantages (Choi 
and McNamara, 2018). Their contribution 
is essential for the sustained growth of 
the different economies (Ready and 
Conger, 2007). A survey was applied to 
Managers of technology firms and the 
outcomes show that ACAP has a positive 
and significant influence on Inbound and 
Outbound OI, which corroborates the 
results found by other authors.

For example the ones developed 
by: a) Naqshbandi (2016), who 
determined that ACAP has a direct 
relationship with Inbound and Outbound 
OI; b) Naqshbandi and Jasimuddin 
(2022) showed that ACAP has a direct 
and positive relationship with inbound OI 
and outbound OI, and c) Chabbouh and 
Boujelbene (2022) prove that dynamic 
capacities (absorption, adaptation 
and innovation) have a link with OI; 
d) Rothaermel and Thursby (2005) 
demonstrate that ACAP empowers 
companies to obtain profits through the 
commercialization of their knowledge 
to firms that are in their environment 
(Outbound OI). 

These results allow to conclude that 
the application of innovation models that 
seek to generate competitive advantages 
requires the development of internal 
dynamic capacities that facilitate more 
efficient knowledge management; in this 
specific case, the absorptive capacity. 
Companies must then implement 
strategies that guarantee adequate 
detection and absorption of external 
knowledge to link it to internal knowledge 
and thus take advantage of the inherent 
advantages of open innovation.

Finally, it should be noted that 

this study was carried out with a cross-
sectional sample of companies, so we 
recommend to use longitudinal studies 
that allow a more in-depth analysis of the 
relationship between the study variables. 
In addition, the influence of ACAP was 
analyzed as the only exogenous variable, 
therefore, to extend the analysis to other 
dynamic capacities such as Adaptation 
and Innovation capacity it is also 
recommended. 
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