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Abstract

Food firms are an important part of Latin American economies, and they face an increasingly competitive context due 
to their customers’ demands. For this reason, the main objective of this study is to empirically verify how inbound 
open innovation and absorptive capacity have a positive influence on technological innovations in Peruvian food 
firms. A model was designed that shows the relationship between the constructs, and it is based on a sample of 111 
food firms that participated in the third national innovation survey of the manufacturing industry and knowledge-
intensive service firms carried out in 2018. The present study contributes to the literature in the following two 
ways: First, it contributes to the research of the food industry, which is an industry representative of low-tech 
intensity industries that lack research; second, it aims to deepen the knowledge about the positive influence of 
open innovation and absorptive capacity on food firms’ technological innovation capability. As a result, this study 
has empirically verified how the implementation of inbound open innovation and absorptive capacity improve the 
technological innovation capability of Peruvian food firms.

Keywords: Technological innovation; Absorptive capacity; Open innovation; Food firm.

Resumen

Las empresas de alimentos son parte importante de las economías latinoamericanas, las cuales enfrentan un 
contexto cada vez más competitivo, por las exigencias de sus clientes. Por ello, esta investigación tiene como principal 
objetivo verificar empíricamente como la innovación abierta de entrada y la capacidad de absorción favorecen el 
desarrollo de innovaciones tecnológicas en las empresas peruanas de alimentos. Se ha diseñado un modelo que 
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evidencia la relación entre los constructos, y contando 
con una muestra de 111 empresas de alimentos que 
ha participado en la tercera encuesta nacional de 
innovación de la industria de manufactura y empresas 
de servicios intensivas en conocimiento realizadas 
en el año 2018. El presente estudio contribuye a la 
literatura de dos maneras: en primer lugar, contribuye 
a la investigación de la industria de alimentos, que es 
una industria representativa de las industrias de baja 
intensidad tecnológica que ha sido poco estudiada; y, en 
segundo lugar, se quiere profundizar el conocimiento 
sobre como la innovación abierta de entrada y la 
capacidad de absorción influyen positivamente sobre la 
capacidad de innovación tecnológica de las empresas 
de alimentos. Se logro verificar empíricamente como 
la aplicación de la innovación abierta de entrada y 
la capacidad de absorción, mejoran la capacidad de 
innovación tecnológica de las empresas peruanas de 
alimentos.

Palabas Clave: Innovación tecnológica;            
Capacidad de absorción; Innovación abierta;              

Empresa de alimentos.

1. Introduction
The food industry has drawn the attention 

of researchers because it is an industry 
that contributes significantly to the gross 
domestic product of economies, generates 
jobs, and increases export levels (Manfio 
and Lacerda, 2015). In this sense, this study 
shows how inbound open innovation practices 
and absorptive capacity improve food firms’ 
technological innovation capability, enabling 
them to provide guidelines in the academic 
field, recommendations for managers, and 
policy design to strengthen the national 
innovation system.

The literature review shows that the food 
industry is a representative sector of the low-
tech intensity industry, that is, of firms that 
invest very little in research and development 
(Ciliberti, Carraresi, and Broering, 2016a). 
In this context, food firms have been studied 
from different perspectives. Thus, it has 
been compared with the pharmaceutical 
industry, which is an industry that presents 
a high-tech intensity. Another study found 
that the food industry is characterized by the 
acquisition of external technology (Ciliberti, 
Carraresi, and Broering, 2016b).  In addition, 
some studies show how regional public 
financing favors the improvement of the food 
firm ś innovation capability (De Martino and 
Magnotti, 2018).

In Latin America, researchers have also 
shown interest in studying food firms. Polo 
Otero, Ramos Ruiz, Arrieta Barcasnegras, and 
González Fernández (2017), while analyzing 
Colombian food and beverage firms, found 
that research and development activities favor 
to a greater extent the realization of product 
innovation rather than process innovation. 
Likewise, Salgado-Beltrán, Beltrán-Morales, 
Velarde-Mendivil, and Robles-Baldenegro, 
(2018) analyzing the behavior of Mexican 
food consumers, they found that firms must 
be very innovative, taking into account that 
innovative customers are an important part 
of their market.

Additionally, Oliveira, Ruffoni, Maçada, 
and Padula (2019) conducted research on 
Brazilian food firms, finding that firms that 
develop their capacities to absorb external 
knowledge and improve their innovation 
capabilities achieve greater efficiency 
in managing supply chain activities and 
increasing their sales.

The objectives of this research are 
described as follows. The first objective is 
to verify how the application of inbound 
open innovation helps to improve absorptive 
capacity. The second objective is to understand 
how absorptive capacity and inbound open 
innovation improve the propensity to develop 
technological innovations. The third objective 
is to analyze the mediating role of absorptive 
capacity in the relationship between inbound 
open innovation and technological innovation 
in the food industry in an emerging economy.

Based on a sample of 111 food firms 
that participated in the National Survey of 
Innovation in the Manufacturing Industry 
and Knowledge-Intensive Service Firms 
carried out in 2018, an attempt is made to 
validate a model that answers the questions 
about how absorptive capacity and inbound 
open innovation influence technological 
innovation in food firms in an emerging 
economy.

This study contributes to the literature in 
two ways. First, it contributes to the research 
of the food industry, which is a representative 
industry of low-tech intensity industry 
that have been little studied. Moreover, 
according to Frick, Jantke, and Sauer (2019), 
the food industry should be studied as an 
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independent activity rather than as part of 
the entire manufacturing sector. The second 
contribution lies in deepening the knowledge 
on how inbound open innovation and 
absorptive capacity positively influence food 
firms’ technological innovation capability.

2. Theoretical Framework and 
Hypothesis

This study is carried out within the 
dynamic capabilities framework. According 
to Teece, Pisano, and Shuen (1997, p. 516), 
they are defined as “the ability of the 
company to integrate, build, and reconfigure 
internal and external competencies to face 
the rapid changes in the environment”. One 
of these dynamic capabilities is absorptive 
capacity (Zahra and George, 2002), referred 
to by Cohen and Levinthal (1990, p. 128) as 

“the ability of a firm to recognize the value of 
new, external information, assimilate it, and 
apply it”.

Likewise, it is framed within the concept 
of open innovation, which, according to 
Chesbrough (2006, p. 1), defines open 
innovation as “the use of purposive inflows 
and outflows of knowledge to accelerate 
internal innovation and expand the markets 
for external use of innovation, respectively”.

On the other hand, Sarkar and Costa 
(2008) point out that the implementation 
of the open innovation strategy was aimed 
at firms with high-tech intensity. But in 
recent years, it has become evident that the 
framework is relevant to mature firms and 
low-tech intensity firms, as food firms have 
been forced to implement the open innovation 
strategy due to changes in the preferences of 
their customers.

The authors aim to demonstrate that the 
application of these two approaches, open 
innovation (Bayona-Saez, Cruz-Cázares, 
García-Marco, and Sánchez García, 2017) 
and absorptive capacity (Del Carpio Gallegos 
and Miralles, 2018), improve food firms’ 
technological innovation capability.

2.1. Inbound open innovation and ACAP
The concept of open innovation has 

attracted the attention of researchers. In 

this sense, it is convenient to investigate 
why low-tech firms are interested in putting 
open innovation into practice, taking into 
account that low-tech firms are recognized 
as conservative firms that invest little in 
research and development but that take 
advantage of diverse sources of external 
knowledge (Arcese, Flammini, Lucchetti, and 
Martucci, 2015).

Thus, concern arises because firms strive 
to improve their absorptive capacity. In this 
sense, Spithoven, Clarysse, and Knockaert 
(2010) pointed out that low-tech intensity firms 
seek to improve their absorptive capacity to 
implement inbound open innovation practices. 
For this reason, when analyzing the Korean 
manufacturing industry, Kim and Choi (2020) 
found that a firm ś capability for innovation 
and development, that is, the implementation 
of R&D strategies, as well as the resources 
of firms oriented to this process, helped the 
firm improve its absorptive capacity.

It is necessary to point out how inbound 
open innovation and absorptive capacity 
are linked. Thus, analyzing the inbound 
open innovation processes, it is appreciated 
that firms that want to take advantage of 
external knowledge flows must develop 
their absorptive capacity. In this way, they 
will identify the external knowledge that is 
useful to them and use it to improve their 
innovation capability, a condition that was 
empirically verified by Ferreras-Méndez, 
Newell, Fernández-Mesa, and Alegre (2015) 
and Aliasghar, Rose, and Chetty (2019).

Therefore, the following hypothesis can be 
formulated:

Hypothesis 1: Inbound open innovation 
is related to absorptive capacity in 
Peruvian food firms.

2.2. ACAP and technological innovation
Much has been investigated about the 

relationship between absorptive capacity and 
the development of technological innovation. 
For example, Piening and Salge (2015) 
analyzed the information provided by the 
Communitarian Innovation Survey (CIS-4) 
from Germany and found that manufacturing 
firms, including those of food and tobacco, are 
more likely to develop process innovations 
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when they use their absorptive capacity, 
develop activities related to internal research 
and development, and acquire external 
knowledge.

Later, Gkypali, Arvanitis, and Tsekouras 
(2018), analyzing 300 Greek manufacturing 
firms, found that absorptive capacity has a 
strong impact on innovation and plays an 
important role in the processing of external 
knowledge. Similarly, Hullova, Simms, 
Trott, and Laczko (2019), analyzing food 
and beverage firms in the United Kingdom, 
concluded that to develop product or process 
innovations, firms in this area must not only 
take advantage of internal knowledge but 
also, through absorptive capacity, make 
use of external knowledge, acquiring, 
assimilating and taking advantage of it to 
improve their innovation capability. On the 
other hand, it must be considered that both 
Engelman, Fracasso, Schmidt, and Zen 
(2017) and Albort-Morant, Henseler, Cepeda-
Carrión, and Leal-Rodríguez (2018) proved 
the positive relationship between absorptive 
capacity and the development of technological 
innovation.

Consequently, this study raises the 
following hypothesis:

Hypothesis 2: Absorptive capacity is 
related to technological innovation in 
Peruvian food firms.

2.3. Inbound open innovation and 
technological innovation

The relationship between open innovation 
and its influence on technological innovation 
has been frequently analyzed. Thus, Bianchi, 
Croce, Dell ‘Era, Di Benedetto, and Frattini 
(2016) analyzed how Spanish firms apply 
inbound open innovation to improve their 
innovative performance. In addition, Santoro, 
Vrontis, and Pastore (2017), studying Italian 
food and beverage firms, found that market 
knowledge sources promote incremental 
innovations, and knowledge sources that 
come from universities and research centers 
promote radical innovations.

Empirical studies have been developed to 
verify the relationship between open inbound 
innovation and technological innovations. 
It is important to point out that some time 

ago, Sofka and Grimpe (2010), through an 
empirical study, demonstrated that the 
specialized search for external knowledge 
has a positive impact on firm innovative 
performance. Thus, customers provide 
knowledge to implement new products, or 
suppliers provide knowledge to improve 
processes.

Gómez, Salazar, and Vargas (2016) 
argued that external knowledge favors the 
development of technological innovations; 
more specifically, Lefebvre, De Steur, and 
Gellynck (2015) studied food firms from 6 
European countries and confirmed the same 
relationship.

Based on the arguments above, the 
following hypothesis is developed:

Hypothesis 3: Inbound open innovation 
is related to technological innovation in 
Peruvian food firms.

2.4. Absorptive capacity as a mediator
Absorptive capacity has played a role as 

a mediator in various studies. Thus, Sáenz, 
Revilla, and Knoppen (2014) indicate that 
absorptive capacity favors interaction 
with customers and suppliers, facilitating 
the exchange of knowledge, which helps 
to improve a firm ś innovation capability. 
Moreover, Rahomee and Kumar (2014) assert 
that many firms acquire and assimilate 
external knowledge but that they are not able 
to take advantage of it to develop innovations 
and that on certain occasions, the size and 
age of the firm play an important role in 
development absorptive capacity.

Additionally, Naqshbandi (2016) deter-
mines that firms that implement an open 
innovation strategy from the start, seeking 
external knowledge from various sources, 
promote the development of absorptive 
capacity. This allows firms to assimilate this 
knowledge and apply it to the development 
of new innovations. Later, other studies 
provided more insights into the mediating 
role of absorptive capacity and its role in the 
development of innovations.

Additionally, it is necessary to consider 
the analysis of Moilanen, Østbye, and Woll 
(2014) and Jeong, Chung, and Roh (2019), 
who verified the mediating role of absorptive 
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capacity in the relationship between sources 
of external knowledge and technological 
innovation.

Based on the arguments presented, the 
following can be formulated:

Hypothesis 4: Absorptive capacity 
mediates the relationship between 
inbound open innovation and technological 
innovation in Peruvian food firms.

3. Methodology

3.1. Data
The study population belongs to the 

Peruvian food industry, which participated 
in the 2018 National Survey of Innovation in 
the Manufacturing Industry and Knowledge-
Intensive Services Firms. For the analysis, 
the information provided for 2018 was taken 
into consideration. A sample of 111 firms has 
been considered.

Figure 1 shows the conceptual model 
of the relationship between open inbound 
innovation, absorptive capacity and 
technological innovation.

3.2. Variables
The dependent variable is technological 

innovation, which consists of innovation in 

products and processes. Product innovation 
is a continuous variable, taking place when 
the firm declared that it had introduced 
completely new goods or services or with 
important modifications. Product innovation 
was formed by a factor analysis of two 
dichotomous items: (1) New good and (2) 
Significantly improved good, indicating 1 = 
if it was entered and 0 = if it was not entered. 
Innovation in process is also a continuous 
variable. It happens when the firm indicates 
that it had introduced some significant 
modifications in the production, marketing, 
logistics or distribution process. Innovation 
was formed through a factor analysis of three 
dichotomous items: (1) Means: techniques 
of promotion and/or product positioning, 
and/or establishment of prices of goods or 
services, (2) Business Administration and 
Management: methods of organizing the 
work, organization of external relations 
with other firms or public institutions, and 
(3) R&D processes: creativity or design for 
the development of products and business 
processes, indicating 1 = if it was introduced 
and 0 = if it did not introduce it.

On the other hand, the independent 
variables are inbound open innovation 
and absorptive capacity. For inbound open 
innovation, the measurement used by 
Gentile-Lüdecke, de Oliveira, and Paul (2020) 
was taken as a reference, who considered the 
degree of importance (1 = none, 2 = low, 3 = 
medium, 4 = high) from the following sources 

Figure 1. Conceptual Model

Source: Authors’ own elaboration.

 

 
 
 
 

Inbound open 
innovation 

Absorptive 
capacity 

Technological 
innovation 

Control variables 
Age  
Size 
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of external knowledge: (1) consultants, 
commercial laboratories and private R&D 
institutes, (2) universities and other higher 
education centers, (3) governmental and 
public research institutes, (4) conferences, 
fairs, exhibitions and similar, (5) scientific 
journals and trade/technical publications and 
(6) professional and industry associations, (7) 
clients, (8) competitors, and (9) suppliers. In 
absorptive capacity (ACAP), there are the 
following items: (1) internal research and 
development (R&D) development (ACAP 1), 
(2) training for innovation activities (ACAP 
2) and (3) presentation of a research and/or 
development and/or innovation department 
(ACAP 3), according to Escribano, Fosfuri, 
and Tribó (2009) and Rammer, Czarnitzki, 
and Spielkamp (2009). These items are 
dichotomous, indicating 1 = if it was 
implemented and 0 = if it was not implemented.

In the control variables, we have the size 
and age of the firm. Firm size and firm age 
can influence the realization of technological 
innovation. The firm size (expressed in 
logarithm) is measured by the number of 
employees, and the firm age is the number 
of years (expressed in logarithm) from its 
foundation to 2021. In both cases, the above 
is followed by Park and Kim (2015).

3.3. Analysis method
SmartPLS 3 was applied to estimate 

and analyze our model using the two-
step PLS technique, described by Vinzi, 
Chin, Henseler, and Wang (2010). First, the 
measurement model is estimated when the 
relationship between the indicators and the 
latent construct is determined. Second, the 
estimation of the structural model is carried 
out, in which the relationships between the 
constructs are obtained by means of the path 
coefficients and the level of significance. 
The application of the partial structural 
equations is justified, as indicated by Hair, 
Risher, Sarstedt, and Ringle (2019), for two 
reasons: 1) Because the information comes 
from a secondary database, and 2) it does not 
have an effect if the normality test is not met.

4. Results and discussion
The results below are presented in six 

stages: 1) the descriptive statistics, 2) the 

results of the factor analysis, 3) the results 
of the measurement model, 4) the results of 
the structural model, 5) the control variables 
and 6) the mediation model.

4.1. Descriptive statistics
Table 1 shows descriptive statistics of the 

firms included in the sample. The firms were 
classified according to seniority or age and 
by size.

Table 1. Number of firms according to their 
technological intensity

Age firm

Young (<28 years old) 79

Middle (28 to 45 years old) 18

Old (> 45 years old) 14

Total 111

Size firm

Small (50 employees) 21

Middle (51 a 250 employees) 38

Large (≥251 employees) 52

Total 111

Source: INEI. Own elaboration. 

4.2. Factor analysis
For the analysis of the two independent 

variables (absorptive capacity and open 
inbound innovation), SPSS software was used. 
We applied exploratory factor analysis (EFA) 
to determine which items measure each factor, 
as described by Boateng, Neilands, Frongillo, 
Melgar-Quiñonez, and Young (2018), with 
an adequate factor load greater than 0.4, 
and with certain statistical criteria, such 
as the Kaiser–Meyer–Olkin (KMO) sampling 
adequacy and the Bartlett sphericity value. 
Obtaining the factorial structure makes for 
an easier and more meaningful interpretation 
(Rossoni, Engelbert, and Bellegard, 2016). 
The results are shown in Table 2. According to 
Beavers, Lounsbury, Richards, Huck, Skolits, 
and Esquivel (2013), to verify reliability and 
validity, the percentage of the total variance 
explained is 77.83%, 69.91% and 50.23% for 
technological innovation, absorptive capacity 
and open inbound innovation, respectively.
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4.3. Measurement model
The research data are analyzed and 

presented using internal consistency 
reliability indicators such as Cronbach’s 
alpha (CA) and the composite reliability 
index (CR), whose values must be greater 
than 0.7; convergent validity, through the 
average variance extracted (AVE), whose 
value must be greater than 0.5; the analysis 
of multicollinearity measured by the variance 
inflation factor (VIF), whose values must be 
less than 5; and the determination coefficient 
(R2).

Table 3 shows the values of the 
indicators of reliability, convergent vali-
dity, multicollinearity analysis, and the 
determination coefficient for the research 
model. According to Vinzi et al, (2010) 

when the approach of partial least square 
equations is applied, the composite reliability 
index is more reliable than Cronbach’s alpha. 
Regarding convergent validity, the indicators 
comply with the established values. In relation 
to the multicollinearity analysis, it is true for 
all the variables that the inflation factor of 
the variance does not exceed the value of 5. 
Meanwhile, the determination coefficient is 
0.476, which shows a moderate relationship 
between the dependent and independent 
variables.

In relation to discriminant validity the 
Fornell and Larcker (1981) criterion is used, 
which establishes that the square root of 
the extracted variance (AVE) (shown in the 
diagonals and in bold in Table 4) must be 
greater than the correlations between the 
latent variables. In the present study, it can be 

Table 2. Factorial loads of the variables

Variable Indicator Factorial loads Goodness of it

Technological innovation
Product 0.882 KMO: 0.500

Barlett: 40.2 
(p=0.001)Process 0.882

Absoprtive capacity
ACAP1 0.926 KMO: 0.588

Barlett: 136.9 
(p=0.001)

ACAP2 0.665
ACAP3 0.893

Inbound open innovation

Consultants 0.759

KMO: 0.824
Barlett: 495.7 

(p=0.001)

Universities 0.812
Institutes 0.706

Conferences 0.758
Journals 0.831

Associations 0.756
Clients 0.596

Competitor 0.561
Suppliers 0.530

Source: Authors’ own elaboration (Software IBM SPSS Statistics).

Table 3. Reliability and validity indicators

Latent variable CA CR AVE VIF Coefficient                                     
of determination

Technological innovation 0.715 0.874 0.776 0.476

ACAP 0.775 0.872 0.699 1.365 0.176

Inbound open innovation 0.872 0.898 0.501 1.221

Reference values >0.7 >0.7 >0.5 <5

CA, Cronbach’s alpha; CR, composite reliability; AVE, average variance extracted; VIF, Variance inflation factor

Source:  Authors’ own elaboration (Software IBM SPSS Statistics). 
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seen that the model meets the discriminant 
validity.

4.4. Structural model
After evaluating the measurement model, 

we proceeded to estimate the structural 
model for this study. Table 5 shows the 
coefficient values and the p values of the 
model. To generate statistical significance 
in the hypotheses, according to Benitez, 
Henseler, Castillo & Schuberth (2020), the 
bootstrapping technique is used, with 2000 
resamples.

Table 5 shows the results of the structural 
model. As seen in the relationships, the 
coefficients are positive and statistically 
significant.

The model also complies with the goodness 
of fit (GoF) index (Tenenhaus, Esposito 
Vinzi, Chatelin, and Lauro, 2005). This index 
varies between values of 0 and 1. Although 
there is no minimum threshold, a value 

greater than 0.36 is recommended (Wetzels, 
Odekerken-Schröder, and Van Oppen 2009). 
The GoF index reaches a value of 0.49 for the 
model, which is higher than the minimum 
recommended to guarantee the quality of the 
fit of the model under study.

4.5. Control variables
Table 6 shows the coefficients of the control 

variables. The model shows that firm age is 
statistically significant. This means that a 
mature firm accumulates more knowledge 
and is in a position to develop technological 
innovations. At the same time, firm size is not 
statistically significant.

4.6. Mediation model
When analyzing absorptive capacity, 

certain steps are evaluated to confirm 
whether it is a mediating variable and the 
type of effect. According to Hair Jr, Sarstedt, 
Hopkins, and Kuppelwieser (2014) and 

Table 4. Discriminant validity

Latent Variables Technological innovation Absorptive capacity Inbound open innovation

Technological innovation 0.881

Absorptive capacity 0.625 0.836

Inbound open innovation 0.501 0.419 0.708

Source: Software Smart PLS 3.

Table 5. Results of the structural model of product innovation

Hypothesis Coeffcient Pvalue

ACAP->TI 0.500*** 0.001

IOI->ACAP 0.434*** 0.001

IOI->TI 0.296*** 0.001

Note: ACAP: absorptive capacity; IOI: inbound open innovation; TI: technological innovation. Note: *p<=0.1; **p<=0.05; ***p<=0.001. 

Source: Software Smart PLS 3.

Table 6. Coeffcients of the control  ariables

Variable de control Coeffcient P-value

Age 0.121 0.082*

Size -0.100 0.276

Source: Software Smart PLS 3. Note: *p<=0.1; **p<=0.05; ***p<=0.001
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Carrión, Nitzl, and Roldán (2017), mediation 
represents a situation in which a mediating 
variable to some extent absorbs the effect of 
an exogenous construct (with independent 
variables) on an endogenous construct 
(with the dependent variable) in the PLS 
path model. The evaluation of explained 
variance (VAF) determines to what extent 
the mediation process explains the variance 
of the dependent variable. The rule is that 
if the VAF is less than 20 percent, one 
must conclude that there is no mediation; a 
situation in which the VAF is greater than 20 
percent and less than 80 percent could be 
characterized as a typical partial mediation 
(Hair Jr, Hult, Ringle, and Sarstedt, 2016); 
and a VAF above 80 percent indicates 
complete mediation. The VAF is the ratio 
between the indirect effect and the total 
effect, obtaining 41.52% for the relationship 
of absorptive capacity between inbound open 
innovation and technological innovation 
(Table 7). Therefore, absorptive capacity is a 
partial mediator in the relationship between 
inbound open innovation and technological 
innovation.

5. Discussion
Applying the approach of dynamic 

capabilities, which firms develop to adapt 
to changes in the environment, it has been 
possible to empirically verify how the 
application of inbound open innovation and 
the development of absorptive capacity 
improve food firms’ technological innovation 
capability.

The results obtained make it possible 
to affirm that the application of inbound 
open innovation, where the firm seeks to 
have access to various sources of external 
knowledge, positively influences the 
firm ś absorptive capacity. These results 
coincide with those obtained by Ferreras-
Méndez et al. (2015) and Aliasghar et al. 

(2019). Furthermore, the results show that 
absorptive capacity has a positive influence 
on technological innovation. These results 
are in line with those obtained by Engelman 
et al. (2017), who verified that absorptive 
capacity favors the development of product 
innovation, and with those obtained by 
Albort-Morant et al. (2018), who empirically 
verified that absorptive capacity positively 
influences the development of product and 
process innovations.

Additionally, it was verified that inbound 
open innovation favors the development of 
technological innovations, as confirmed 
by Lefebvre et al. (2015) and Gómez et al. 
(2016). On the other hand, the mediating role 
of absorptive capacity in the relationship 
between inbound open innovation and 
technological innovation was verified by 
Moilanen et al. (2014), who obtained a similar 
result.

6. Conclusions
The present investigation set three 

objectives: The first objective was to 
empirically verify that the inbound open 
innovation is positively related to absorptive 
capacity. This relationship was observed in 
manufacturing firms in developed economies. 
A similar behavior shown by food firms in an 
emerging economy.

The second objective was to check how the 
interaction between inbound open innovation 
and absorptive capacity improves firms’ 
technological innovation capability. Food 
firms interact with suppliers, customers, 
competitors, universities, and consultants to 
obtain external knowledge, and then these 
firms apply their absorptive capacity develop 
product and process innovations.

The third objective was to verify the 
mediating role of absorptive capacity in 
the relationship between inbound open 

Table 7. Mediation results

Relation Indirect effect Direct effect Total effect VAF (%)

IOI>ACAP>TI 0.208 0.293 0.501 41.52

Note: IOI: inbound open innovation; ACAP: absorptive capacity; TI: technological innovation. 

Source: Software Smart PLS 3.
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innovation and technological innovation in 
firms. Having access to sources of external 
knowledge is not enough to promote 
technological innovations. It is necessary 
to have the absorptive capacity to process 
and assimilate knowledge and apply it 
in the realization of product and process 
innovations.

This study contributes to the literature 
on innovation in food firms in an emerging 
economy, confirming that the implementation 
of inbound open innovation improves 
food firms’ absorptive capacity and the 
development of technological innovations. 
Moreover, it has contributed to having a 
better understanding of the innovation 
processes in low-tech intensity firms in an 
emerging economy.

This study also provides practical 
implications. For example, it has been found 
that food firms turn more to institutional 
knowledge sources (universities, research 
institutes, associations) than to market  
sources (customers, suppliers and compe-
titors). On

 the other hand, although it is true that food 
firms invest little in research and development 
due to their low-tech intensity, it has been 
proven that this type of investment can 
improve their absorptive capacity, favoring 
the development of technological innovations. 
Additionally, it should be recommended to 
policy-makers from emerging economies, 
who should promote incentives to low-tech 
intensity firms, and especially to food firms, 
to develop the absorptive capacity of firms 
and the application of the inbound open 
innovation strategy to develop technological 
innovations. This will lead to the development 
of competitive advantages, which will allow 
food firms to survive in an increasingly 
demanding environment.

This study has the following limitations: It 
is by nature cross-sectional, and it is therefore 
difficult to make generalizations. Because 
of this, it is recommended to carry out 
longitudinal studies to verify the relationship 
between the different constructs. In addition, 
this study has been carried out with data 
from firms in Peru. Thus, it is suggested 
that comparative studies be carried out with 
data from other Latin American countries. 

It is also recommended to consider other 
variables, in addition to inbound open 
innovation and absorptive capacity, such as 
machinery acquisition or the realization of 
nontechnological innovations.
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