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Abstract

Openinnovation has garnered considerable
attention from scholars over the last decade,
particularly in low technology-intensive
sectors, including the food business. This
sector significantly influences the gross
domestic product of developed and emerging
nations and plays a crucial role in creating
jobs. Our study used a quantitative structural
equation method on 1,384 Colombian food
enterprises. The findings suggest that
employing the incoming open innovation
strategy, enhanced by absorptive ability,
promotes product innovation developmentin

food firms. Empirical evidence demonstrates
thatabsorptive capacity partially mediates the
link between incoming open innovation and
productinnovation. Food firms should enhance
theirengagementwith customers, suppliers,
competitors, colleges, and consultants to
expand their knowledge base. They also
improve their absorptive ability, enabling them
to introduce solutions that meet customer
needs in a more competitive landscape.

Keywords: Incoming open innovation,
absorptive capacity, product innovation, food
industry, Latin America.
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¢Aplican las empresas
alimentarias colombianas la
innovacion abierta entrante?

Resumen

Lainnovacion abierta hasuscitadoungran
interés entre los académicos en la ultima
década, especialmente en las industrias de
baja intensidad tecnoldgica y en la industria
alimentaria. Esta industria tiene un impacto
relevante en el PIB de las economias
desarrolladasyemergentesy su contribucion
esencial a la generacion de empleo. Nuestra
investigacion aplica un enfoque cuantitativo
de ecuaciones estructuralesa 1.384 empresas
alimentarias colombianas. Los resultados
indican que la aplicacion de la estrategia de
innovacion abierta entrante complementada

con la capacidad de absorcidn favorece el
desarrollo de la innovacion de producto en
las empresas de alimentos. También se
comprobd empiricamente que la capacidad de
absorcion media parcialmente larelacion entre
lainnovacion abierta entrantey lainnovacion
de producto. Se concluye que las empresas
alimentarias deberian estar mas abiertas
a interactuar con clientes, proveedores,
competidores, universidades y consultores
para ampliar su base de conocimientos.
Ademas, desarrollan su capacidad de
absorcidn, pudiendo asi lanzar productos que
satisfagan a sus clientes en un entorno mas
competitivo.

Palabras clave: innovacion abierta entrante,
capacidad de absorcidn, innovaciéon de
productos, industria alimentaria, América
Latina.

¢As empresas colombianas
do sector alimentar aplicama
inovacao aberta de entrada?

Resumo

A inovacao aberta tem gerado muito
interesse por parte dos académicos na ultima
década, especialmente em industrias de
baixa intensidade tecnoldgica e na industria
alimentar. Esta indUstria tem um impacto
relevante no produto interno bruto das
economias desenvolvidas e emergentes e a
sua contribuicao essencial para a geracao
de emprego. A nossa investigacao aplica
uma abordagem quantitativa de equacoes
estruturais a 1384 empresas colombianas do
sectoralimentar. Osresultadosindicamque a
aplicacaodaestratégiadeinovacao de entrada
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aberta complementada pela capacidade
de absorcao favorece o desenvolvimento
da inovacao de produtos nas empresas do
sector alimentar. Também foi comprovado
empiricamente que a capacidade de absorcao
medeia parcialmente a relacao entre a
inovacao aberta de entrada e a inovacao de
produto. Conclui-se que as empresas do
sector alimentar devem estar mais abertas
a interacao com clientes, fornecedores,
concorrentes, universidades e consultores
paraalargarem a suabase de conhecimentos.
Além disso, desenvolvem a sua capacidade
de absorcao, sendo assim capazes de lancar
produtos que satisfacam os seus clientes num
ambiente mais competitivo.

Palavras-chave:Inovacao de entradaaberta,
capacidade absortiva, inovacao de produto,
indUstria de alimentos, América Latina.
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Introduction

Academics and business managers have
shown a greatinterestin openinnovation jobs
(Obradovic et al., 2021). Henry Chesbrough
coined “open innovation” (Gao et al., 2020).
Accordingto Tang etal. (2021), openinnovation
has two modalities. First, the firm applies
incoming open innovation, aiming to innovate
through collaboration and searching for
external knowledge. Simultaneously, the firm
engagesinoutbound openinnovation by selling
other firms’intellectual property, like patents
or licenses.

On the other hand, policymakers focus
their attention on food firms. They believe
that food firms contribute to their economies
(Khanetal., 2021). Itis also important to note
that innovation allows introducing innovative
products to the market, making the firm
sustainable over time. Moreover, to achieve
this condition, firms implement the incoming
openinnovation strategy to obtain knowledge
and collaboration from external agents such
as suppliers, customers, competitors, and
universities. Apply this strategy and the
development of absorptive capacity, adynamic
capacity that allows firms to identify external
knowledge and improves their innovation
performance (Song et al., 2018).

Itis also important to note that innovation
allows firms to introduce innovative products
to the market, making them sustainable over
time. Toachieve this condition, firmsimplement
the incoming open innovation strategy to
obtain knowledge and collaboration from
externalagentssuchassuppliers, customers,
competitors, and universities.

When reviewing the literature on open
innovation in developed economies, one
will find topics linked to collaboration
(Leckeletal.,2020),incoming and outbound
open innovation (Tang et al., 2021), and
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technological innovation (Hervas-Oliver
et al., 2021) among others. Meanwhile, it
is also important to point out that in Latin
America, some studies related to the topic
have been developed, such as Valdez-
Judrez and Castillo-Vergara (2020), who
analyze Mexican small and medium-sized
enterprises, concluding that technological
capacity influences the application of the
openinnovationapproach. However, what has
beendoneisstillinsufficient compared to the
number of studies conducted in developed
economies.

This study has presented the subsequent
research inquiries: How do implementing
an incoming open innovation strategy and
cultivating absorptive abilityaugment product
innovationin food firms? How does absorptive
capacity interactwithincoming openinnovation
and product innovation in food firms? A
conceptual model was developed (refer to
Figure 1) utilizing a quantitative structural
equation methodology on a dataset of 1384
Colombian food enterprises involved in the
2019 innovation survey.

This research provides several theoretical
contributions. The first refers to increasing
the literature on open innovation in low
technological intensity firms, especially food
firms. The second one is related to shedding
light on the role of absorptive capacity. The
literature has pointed out that absorptive
capacity determines dynamic capacity in the
innovation processes carried out by food firms.
The third refers to deepening knowledge of
the relationship between the openinnovation
paradigm and absorptive capacity. Some
authors, such as Bhadauria and Singh (2022,
consider that absorptive capacity frequently
appears in articles on open innovation,
specifying thatthe relationship between open
innovation and absorptive capacity needs to be
better studied. However, itis established that
firms that develop this relationship improve
theirinnovation capacity.

Do Colombian food firms apply incoming open innovation?
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This study has the following structure: first,
the theoretical framework and the formulation
of the hypotheses; second, the methodology;
third, the results; and finally, the discussion,
conclusions, limitations, and future lines of
research.

Theoretical framework and formulation of
hypotheses

Recently, researchers have shown a
particular interest in open innovation. In this
way, authors like Radicic and Alkaraan (2022)
have defined this term as the strategy firms
implement toidentify useful external sources
of knowledge to enhance customer satisfaction
by creating and capturing value. Itis said that
the collaboration between agents belonging
to the innovation system facilitates the way to
obtain external knowledge, so this researchis
basedonthisresource-basedview. So, the firm
can absorb, transform, and make innovation
progress due to external knowledge (Audretsch
and Belitski, 2023].

Incoming open innovation and product
innovation

There has beenacertainamountof research
about the association between product
innovation and incoming open innovation
based on the point of view of food industry
firms. For example, Audretsch and Belitski
(2023) point out that beverage and food firms
perceive the openinnovation paradigm: looking
for a synergy process with their customers,
suppliers, and competitors in their supply
chain. This kind of innovation has become very
usefulinanincreasingly competitive industry.
Moreover, Flor et al. (2019) emphasize that
firmswith noremarkable inversioninresearch
and development are at a clear technological
disadvantage. So, they put open innovation
strategiesinto practice to develop innovations.
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Inthatsense, Ebersbergeretal. (2021) have
examined several studies on the link between
firms” innovation performance and incoming
open innovation, resulting in the finding that
firms seek collaborations toacquire knowledge
as well as to expand and manage product
innovation development with the necessary
absorptive capacity. Furthermore, Obradovic et
al.(2021) demonstrated that most firms willing
to implement open innovation strategies
are those with high technological intensity.
Nonetheless, low technological intensity
firmsare more likely to adopt openinnovation
due to environmental changes because they
allow them to reduce costs and improve the
development of new products.

Additionally, Bigliardi et al. (2020] state that
agapstillneedstobe explained tounderstand
how open firms can harness innovation to
achieve innovative results. According to some
authors, it might be possible with absorptive
capacity, yet other authors have acknowledged
the immensity of ways to implement it,
making the results of current investigations
inconclusive. In that sense, the following
hypothesis is proposed:

Hypothesis 1: Incoming open innovation has
a significant effect on product innovation.

Incoming openinnovation and absorptive
capacity. ltisafactthatfood firmsincrease their
interaction with the most significant possible
numberof membersintheirsupply chain; Lowik
etal.(2017)identified that firms can obtain new
knowledge if they develop relationships with
suppliers, customers, and universities. This
also helps firms to improve their employees’
absorptive capacity. Since knowledge is a
valuable resource for food firms, they seek to
enhance their absorptive capacity to identify
and adapt external knowledge, enabling them
to developinnovations (Strgm-Andersen, 2020;
Mirza et al., 2022). So, firms must apply the
incoming openinnovation strategy if they want

Do Colombian food firms apply incoming open innovation?
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accesstoamore significantnumber of sources
of knowledge and achieve the best results.

In addition, Bhadauria and Singh (2022)
noted that improving innovation capacity
is another reason food firms implement an
open innovation strategy and optimize their
absorptive capacity. In that sense, food firms
are more likely to develop productinnovations
and to study and use new knowledge to
establish collaborations quickly. According
to Cuevas-Vargas et al. (2022), firms enhance
their internal organization capacities, with
absorptive capacity being the mostaccurate for
exploring and exploiting external knowledge,
which allows them to strengthen their
innovation capacity. Besides, low-tech firms
tend to optimize their absorptive capacity
via innovation activities. Subsequently, the
following hypothesis is proposed:

Hypothesis 2: Incoming open innovation has
a significant effect on absorptive capacity.

Absorptive capacity and product
innovation. Various studies have acknowledged
the benefits of absorptive capacity, especially
in product innovations. Pihlajamaa (2021)
identified that developing a firm’s absorptive
capacity successfullyimplementstheincoming
open innovation strategy. It mainly enhances
the firm’s capacity to analyze its environment
and identify relevant knowledge to develop
innovation through assimilation. Moreover,
Saizetal.(2018) found that absorptive capacity
optimizes firm innovation performance
becauseitdirectly relates to external sources
of knowledge.

Furthermore, Kobarg et al. (2020) pointed
out that firms can improve innovation
development through collaboration
agreements because they allow them to
obtain external knowledge and enhance their
absorptive capacity. However, Ramayah et al.
(2020) focused on the relationship between
firms’innovation performance and absorptive
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capacity. Their work indicates that having
accesstosources of knowledge and developing
absorptive capacity allows firms to enforce
their innovation capacity. Also, firms can
build their capacity to innovate by exploiting
external knowledge. Inthat sense, Yang et al.
(2022) stated that accurate responsiveness to
marketdemandsisan excellentwayto develop
productinnovation. The firm can also achieve
it when there is an actual understanding of
customers’ needs and access to external
knowledge. It is hypothesized.

Hypothesis 3: Absorptive capacity has a
significant effect on product innovation.

Absorptive capacity mediates between
incoming open innovation and product
innovation. There have been several studies
focused on absorptive capacity as a mediator.
For example, Xin et al. (2020) investigate
how obtaining access to various sources
of knowledge and a broad technological
knowledge base is possible through absorptive
capacity. Also, Ramayah et al. (2020) mentioned
that the efficiency of innovation activities can
be improved with absorptive capacity, which
enforces the launching of new products.

Since absorptive capacity can be depicted
as a helpfuldynamic capacity for firms, Ortiz
et al. (2021) state that developing the skills
to recognize new business opportunities and
assimilating them with their technological
resources will upgrade the firm’s position to
develop product innovations. In that sense,
the absorptive capacity plays a mediating role
between productinnovations and the sources
of knowledge. According to Al-Hakimi et al.
(2021), firms with high absorptive capacity
are more likely to get used to environmental
changes, resulting in a better position to
exploit external knowledge effectively and
develop innovations.

However, Rehman et al. (2021) comment
that the theory of organizational learning, as

Do Colombian food firms apply incoming open innovation?
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well as the theory of dynamic capabilities,
are usefulanalytical tools to study absorptive
capacity,whichisan essential ability toimprove
results in innovation. Moreover, Wang and
Wang (2022) denote that the relationship
between technologicalinnovationand sources
of knowledge can also be enhanced with
absorptive capacity. Hence, it is fundamental
for food firms that have already developed
technological innovations to enforce their
absorptive capacity because itimproves their
ability to identify and effectively use external
knowledge. Consequently, the subsequent
hypothesis is presented as follows:

Hypothesis 4: Absorptive capacity behaves as
amediator betweenincoming openinnovation
and product innovation.

Firmsizeasamoderatoramongabsorptive
capacity and incoming open innovation.
Medase (2020) has widely considered the
analysis of firm size as a moderator, pointing
out that large firms have more resources and
knowledge to develop innovations. However,
while other authors show that the results are
diverseand thatsmallfirmsneed more financial
resources forresearch and development, itis
alsotrue thatsmallfirms are more flexible and
adapt more quickly to environmental changes
(Bachmann et al., 2021).

According to Medase (2020), the moderating
role of firm size has been widely studied;
more specifically, this author mentions that
large firms are better positioned to develop
innovation due to their vast resources and
knowledge. Nonetheless, small firms count
on the necessary flexibility to adapt quickly
to environmental changes. However, other
authors consider that these firms require
higher financial resources to develop research
and development, so the results are, in fact,
diverse (Bachmann et al., 2021).
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Anotherfeature analyzedisthe development
of capacities to benefit from the knowledge
base of the most prominent firms. In this
context, it is easier for their employees to
exploit the knowledge and transform it into
innovations (Petruzzellietal., 2018). Likewise,
smallfirms count on many creative employees
who can exploit said ability to develop
innovations. Also, Yu and Lee (2017) note that
large firms can simplify the process of creating
innovation projects because of theirhuman and
financial resources. In that way, the following
hypotheses are proposed:

Hypothesis 5a: Firm size moderates the
relationship between incoming open
innovation and product innovation.

Hypothesis 5b: Firm size moderates the
relationship between absorptive capacity
and product innovation.

Methodology

Data. This study focuses its attention on
Colombian food firms. Those food firms
participated in the Colombia Innovation
Survey (Departamento Administrativo
Nacional de Estadistica, 2019). A sample
of 1,384 food firms was selected; they are
food firms belonging to the processing
and preservation of meat and fish (ISIC
101), processing and preservation of
fruits, vegetables, and tubers (ISIC 102),
processing of oils and fats (ISIC 103],
processing of dairy products (ISIC 104],
processing of mill products, starches and
their derivatives (ISIC 105), processing of
coffee products (ISIC 106), processing of sugar
and panela (ISIC 107), processing of other food
products (ISIC 108), processing of prepared
animal feeds (ISIC 109), and processing of
beverages (ISIC 110). Figure 1 shows the
theoretical model of this research

/ Do Colombian food firms apply incoming open innovation?
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Figure 1.

Theoretical model

Source. Own elaboration

Variables. Product innovation is a
dependentand continuousvariable, defined
as follows: the firmintroduced aninnovation
in a good or service. It was obtained by
applying factoranalysis of two items: (1) PI1:
totalinnovations 2017-2018 in new goods or
services only for your firm (already existing
in the national and international market)
and (2] P12: total innovations 2017 -2018 in
significantly improved goods or services for
your firm (already existing in the national
and international market).

The independent variables are incoming
open innovation and absorptive capacity.
Incoming open innovation is measured
following Gentile-Lidecke et al. (2020],
who considered dichotomous items (1 =
yes, 0 = no) fromthe following sources of
knowledge: (1) 1011: consultants, experts,
or researchers, (2) 1012: universities, (3) 1013:
public institutions (ministries, decentralized
entities, secretariats), (4) 10l4: fairs and
exhibitions, (5) 1015: books, magazines or
catalogs, (6) 1016: industry associations, (7)
|017:customers, and (8) 1018:suppliers.
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In the absorptive capacity, the following
items are found: (1) ACAP1: internal
development of research and development
(R&D], (2) ACAP2: training activities for
innovation, and (3] ACAP3: presents a
research department in development and
innovation, according to Liu et al. (2021).
These items are dichotomous, indicating 1
=ifimplemented and 0 =if notimplemented.

The control variables include firm size
and machinery acquisition. These factors
may impact how innovative products are
realized. Firm size (expressed in logarithm)
is measured by the number of employees,
according to Medase (2020). Moreover,
machinery acquisition is measured by the
ratio of expenditure on machinery and
equipment acquisition among the total
average sales (Wadho and Chaudhry, 2018].

Method of analysis. A two-step structural
equation model (SEM) was conducted using
AMOS version 23. Before applying the SEM
approach, the reliability and validity of the
data were verified through factor analysis.

Do Colombian food firms apply incoming open innovation?
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Then, the measurement model was obtained
using confirmatory factor analysis (CFA) using
SPSSversion 25. Second, the structural model
was estimated, where the relationships
among the constructs were obtained using
the coefficients and the level of statistical
significance. Third, the moderation and
mediation analysis were conducted using
PROCESS (A macro-SPSS)

Results and Discussion

Results

Thisinvestigation’s findings are delineated
inseven phases: Initially, descriptive statistics;
subsequently, the outcomes of factoranalysis;
thirdly, the findings of the measurement model;
fourthly, the results of the structural model;
fifthly, mediation analysis; lastly, moderation
analysis; and seventhly, control variables.

The independent variables of product
innovation, incoming open innovation, and
absorptive capacity were analyzed using
exploratory factor analysis. Factor loadings
were found to be greater than 0.5 (Cabrera
et al., 2008). The Kaiser-Meyer-0Olkin index
(KMO) was more significant than 0.5, and the
Bartlett sphericity value showed a significance
level (p-value) greaterthan 0.05. Table 2 shows
each independent variable’s factor loadings
and goodness of fit. According to Jiménez
et. al., 2016, the percentage of total variance
explained shows the following results: product
innovation (61.00%]), incoming open innovation
(49.14%), and absorptive capacity (62.72%).
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Descriptive statistics. Table 1 shows the
descriptive statistics of Colombian food
firms. They have been classified according
to their size into small, medium, and large.
For this purpose, the average employed
personnel (full-time, permanent, and
temporary) in 2018 is considered.

Table 1.

Number of firms by size

Firm size Quantity
Small (<50 employees]) 697
Medium (51to 250 employees) 484
Large (2251 employees) 203
Total 1384

Source. Own elaboration, using SPSSv. 25

Factoranalysis. The independentvariables
of product innovation, incoming open
innovation, and absorptive capacity were
analyzed using exploratory factor analysis.
Factor loadings were found to be greater
than 0.5 (Arias GonzélesyMufoz Durén, 2021).
The Kaiser-Meyer-0lkin index (KMO) was
more significant than 0.5, and the Bartlett
sphericity value showed a significance level
(p-value) greater than 0.05. Table 2 shows
eachindependentvariable’s factor loadings
and goodness of fit. According to Hernandez
and Gutiérrez (2016), the percentage of total
variance explained shows the following
results: product innovation (61.00%],
incoming open innovation (49.14%]), and
absorptive capacity (62.72%).
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Table 2.

Factor loadings of variables for food firms

Variable Indicator Fac_tor Goodness of fit
loadings
Productinnovation Pl 0781 KMoO: 0.500
P12 0.781 Barlett: 68.539 [p=0.001]
1011 0.700
012 0.690
013 0.592
Incoming open innovation 1014 0800 KMo 0.873
gop 015 0.800 Barlett: 3910.39 (p=0.001)
016 0.570
017 0.714
1018 0.742
AC1 0.850
. . KMO: 0.626
Absorptive capacity AC2 0.834 Barlett: 841.34 (p=0.001)
AC3 0.681

Source. Own elaboration, using SPSSv. 25

Measurement model. Reliability indicators,
convergent validity, multicollinearity
analysis, and coefficient of determination
were calculated to evaluatethe measurement
model. Table 3 shows that most indicators
meet the minimum standards. In the case
of internal reliability, this study assumes

that the composite reliability index is more
reliable than Cronbach’s alpha. In the case of
extracting the average variance, the values
obtained are more significant than 0.5, and
the variance inflation factor measuring
multicollinearity is less than 2.

-Revista Lasallista de Investigacion-

/ Do Colombian food firms apply incoming open innovation?

108

Vol. 21 No. 2 / julio-diciembre-2024




Javier Fernando Del Carpio Gallegos

Table 3.

Indicators of reliability and validity of food firms

Latentvariable CA CR AVE VIF
Productinnovation 0.324 0.758 0.610 0.824
Incoming openinnovation 0.844 0.884 0.500 1.580
Absorptive capacity 0.683 0.833 0.627 1.580 0.512
Referencevalues >0.7 >0.7 >0.5 <5

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

Source. Own elaboration, using SPSSv. 25

This study assessed discriminantvalidity
by applying Ronkké and Cho's (2022) criteria. As
Table 4 shows, the square root of the variance
extracted (AVE) (diagonal and bold) should

Table 4.

Discriminant validity of food firms

be larger than the correlation coefficient
between thevariables. The results show that
the model meets this requirement.

/ - Revista Lasallista de Investigacion -

Product Incoming open Absorptive
innovation innovation capacity
Productinnovation 0.781 - -
Incoming open innovation 0.450 0.706 -
Absorptive capacity 0.490 0.632 0.792

Source. Own elaboration, using SPSSv. 25

Structuralmodel. The followingindicators
were calculated to evaluate the quality of the
model: the chi-square value was 362.802,
the comparative fit index was 0.955, the
root mean square error of approximation
was 0.051, and the significance level of
the coefficient was less than 0.01, as
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shown in Table 5. The results show that
absorptive capacity and open innovation
have a significant positive relationship
with product innovation. Furthermore, a
statistically significant positive relationship
exists between incoming open innovation
and productinnovation.
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Table 5.

Results of the structural model

Hypothesis Coefficient P-value
H1:101->AC 0.716*** 0.001
H2: AC>PI 0.500*** 0.001
H3:101>PI 0.479%** 0.001

[0l: Incoming Open Innovation; AC: Absorptive Capacity; Pl: Product Innovation. P-value: *p<0.1; **p<0.05; ***p<0.001.

Source. Own elaboration, using AMOS v. 23

The values obtained show an adequate inthissense, the structural model shows a
goodness-of-fitforthe theoretical. Therefore,  good fit (Shiet al., 2019]) (See Table é).

Table 6.

Goodness-of-fit index

Indexes Structural Acceptable adjustment
model level
CMIN/DF 4.651 <1;5>
NFI 0.944 0.90a1
CFI 0.955 0.95a1
RFI 0.925 0.90a1
IFI 0.956 0.95a1
RMSEA 0.051 <0.08
Source. Own elaboration.
Mediation analysis. When conducting According to Figure 2, absorptive capacity

mediation analysis according to the partially mediates the relationship between

standards of Igartua and Hayes (2021), the  open innovation and product innovation.

relationship exhibits a partial mediation  Furthermore, applying PROCESS analysis

relationship when the direct and indirect  confirmed that the association is significant

coefficients are significant. since the confidence interval does notinclude
zero (Cabeza-Pullés et al., 2020).
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Figure 2.

Mediation analysis

P-value: *p<=0.1; **p<=0.05; ***p<=0.001.

Indirect effect [0.148;0.277]
0.208***
al:0.606 *** Absorptive b1:0.343***
capacity
c:0.242
Inbound open Product
innovation c: 0.450%** innovation

Source. Process software, version 3

Moderation Analysis. Moderation analyses
were performed using PROCESS. Firm size
is considered a moderator. The study was
conducted following the guidelines of Menon
etal.(2018). Calculating the coefficient, the
results show that enterprise size moderates
the relationship between open innovation
and productinnovation, with a coefficient of
0.142 and a p-value of 0.001, which is lower
than the significance level of 0.05. Figure 3
shows a direct positive relationship between
firm size at three levels (small, medium,
and large) and openinnovation and product
innovation, with coefficients of 0.199, 0.285,
and 0.371, respectively, and p-values of
0.001,0.001,and 0.001. or any size firm.
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The results show that enterprise size
moderates the relationship between
absorptive capacity and product innovation,
with a coefficient of 0.181 and a p-value of
0.001, which is lower than the significance
level of 0.05. Figure 4 shows a direct positive
correlation between absorptive capacity
and product innovation at the three levels of
enterprise size: small, medium, and large.
The coefficients are 0.206, 0.316, and 0.426,
respectively, and the significance levels are
0.001, 0.001,and 0.001. It is suitable for firms
of all sizes.
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Figure 3.
Moderation graph

Source. Own elaboration using Process software, version 3

Figure 4.

Moderation graph

Source. Own elaboration using Process software, version 3.
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Control variables. When the control
variables are analyzed (See Table 7), the firm
size variable has a positive and statistically
significant relationship. Moreover, the

Table 7.

Coefficients for controlvariables

machinery acquisition variable has a
negative relationship andis not statistically
significant.

Control variable Coefficient P-value
Firm size 0.122** 0.005
Acquisition of machinery -0.020 0.605

*p<=0.1; **p<=0.05; ***p<=0.001.

Source. Own elaboration.

Discussion

This study examines the correlation between
adopting open innovation and enhancing
absorptive capacity in Colombian food firms
toaugment productinnovation capability. The
findings indicate that this association is both
favorable and statistically significant.

Colombian food firms implement the
incoming open innovation strategy, seeking to
collaborate with clients, suppliers, competitors,
universities, and laboratoriesto access sources
of knowledge, which will allow them to improve
their capacity for product innovations. The
findings corroborate hypothesis 1 (p-value
< 0.001), demonstrating that incoming open
innovation substantially influences product
innovation. These results are similar to those
obtained by Lee and Yoo (2019).

Furthermore, Colombian food firms
implementing the incoming open innovation
strategy simultaneously develop their
absorption capacity. This dynamic capacity
helps them identify, assimilate, and exploit
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knowledge to develop productinnovations and
achieve long-term sustainability. The results
support hypothesis 2 (p-value < 0.001), which
indicates that incoming open innovation is
positively related to absorptive capacity.
Studies conducted by These Lowik etal. (2017)
and Wang and Wang (2022) show that they have
obtained similar results.

Empirical evidence shows that absorption
capacity positively and significantly impacts
product innovation. The results obtained
support Hypothesis 3 (p-value <0.001),
specifying that Lowik et al. (2017) presented
similar results.

The findings suggest that absorptive
capacity partially mediates the connection
betweenincomingopeninnovation strategyand
product innovation. Moreover, alongside the
execution of the forthcoming open innovation
approach, itisimperative to cultivate product
innovation to enhance businesses  absorptive
ability, thereby augmenting their capacity for
productinnovation. These findings correspond
with those reported by Lowik et al. (2017) and
Wang and Wang (2022).

Do Colombian food firms apply incoming open innovation?

/ - Revista Lasallista de Investigacion -

113



Javier Fernando Del Carpio Gallegos

According to Zou et al. (2018], the
relationship between absorptive capacity
and firm size has presented mixed results.
However, this research shows that firm
size moderates the relationship between
absorption capacity and product innovation.
Atthe same time, Jugend et al. (2018) specify
that the firm size influences the application
of the open innovation strategy. This finding
aligns with the study, as firm size influences
the relationship between incoming open
innovation and product innovation.

When analyzing the control variables, it
was found that the only significant variable
is the firm size (p-value<0.001). That is to
say that larger firms manage a large variety
of resources. Moreover, for this reason,
they perform several innovation activities,
developing theirinnovation capacity (Bayona-
Saezetal., 2017).

Conclusions, Limitations, and
Future Research

The results of the study indicate that the
implementation of an openinnovation strategy
and the enhancement of absorptive capacity
improve the productinnovation capabilities of
food firms. The study demonstrates a positive
correlation between absorptive capacity and
incoming open innovation. This research
illustrates the mediating function of absorptive
capacity in the connection between incoming
openinnovationand productinnovation. Firms
must seek external sources and collaborations
to expand their boundaries and improve their
absorptive capacity. Firm size moderates
two critical relationships: the first between
incoming open innovation and product
innovation and the second between absorptive
capacity and product innovation.

Theoretical Implications. This studyaddsto
whatis known about openinnovationin the food
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business. First, itadds to the body of research
on open innovation in low-tech companies
since most studies have been done on high-
tech companies (Secundo etal., 2019). It shows
that Colombian food firms value connecting
with universities, technology fairs, suppliers,
and customers.

Second, the literature has pointed out that
absorptive capacity is a dynamic capacity
that is a determining factor in the innovation
processes carried out by food firms. Absorptive
capacity favors product innovations, but
the various studies differ, especially in how
absorptive capacity is measured and the
methodological approach used. Most studies
apply logistic models. Our contribution is the
application of structural equation modeling.
For example, the research by Audretsch and
Belitski (2023) applies Logit and Tobit model,
while Lowik et al. (2017) and Wang and Wang
(2022) use the partial least square model.

Third, this study shed light on the
relationship between the open innovation
paradigm and absorptive capacity. According
to Bhadauria and Singh (2022), some
researchers overlap both concepts; however,
it is established that firms that develop this
relationship improve theirinnovation capacity.
This study analyzes this relationship in an
industry of low technological intensity, which
develops activities in an emerging economy.

Fourth, this study has proved that the firm
size behaves as a moderator; in other words,
large firms have more resources to develop
their product innovation capacity.

Managerial and Policy Implications.
Managers of low technology-intensive
manufacturing firms needing more
financial resources to conduct research
and development activities should apply the
incoming innovation strategy. In this way, firms
canaccessdiverse sources of knowledge and
collaboration, such as suppliers, customers,
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consultants, and universities. Firms should
not limit themselves to internal sources but
implement the incoming open innovation
strategy. In this way, they can expand their
knowledge base and, with their absorptive
capacity, improve their capacity for product
innovation. As aresult, firmsintroducing new
products will have satisfied customers and be
sustainable over time.

On the other hand, the results obtained
can help policymakers promote innovation.
Encouraging the members of the national
innovation system to interact, exchange
knowledge, and seek collaboration meetings
can help identify market needs for new
products. Itis also suggested that innovation
promotion policies be designed to encourage
firms to invest in research and development
and train their employees to develop their
absorptive capacity.

Limitations and Future Research. This
research has limitations. The first one is the
cross-sectional nature of its methodology,
which Llimits possible cause-and-effect
relationships. According to the theory
examined, there is a connection between
absorptive capability, product innovation,
and the implementation of theincoming open
innovation approach in the present study. A
different sector, like the garment industry,

would be an excellent place to conduct
longitudinal studies in the future.

The second one is related to the use of the
database of the National Statistics Office of
Colombia; the answers obtained correspond
to a questionnaire based on the Bogota
Manual, which was elaborated by taking the
Oslo Manualas areference. The development
of a questionnaire would allow for better
measurement of the variables. In this sense,
it is suggested that El Maalouf and Bahemia
(2022), who propose a diversity of activities
from a dynamic capabilities perspective,
should be considered when measuring the
incoming openinnovationvariable. Meanwhile,
consider (Ahmed et al., 2020) for measuring
absorptive capacity.

While it is true that this research
contributes to the literature on the
application of the openinnovation approach,
there are still lines of future research, such
as those pointed out by Bhadauriaand Singh
(2022), who suggest paying more attention to
investigating food SMEs, since these firms
have few resources to carry out research and
development projects, and must make up for
this limitation to identify other methods to
develop their absorptive capacity. It should
be noted that the analysis of the firm size
variable indicated that the larger the firm,
the more prone itis to productinnovation.

References

Ahmed,S.S., Guozhu, J., Mubarak, S., Khan, M.
and Khan, E. (2020). Intellectual capital
and business performance: The role
of dimensions of absorptive capacity.
Journalof Intellectual Capital, 21(1), 23-39.

Al-Hakimi, M. A, Saleh, M. H.and Borade, D. B.
(2021). Entrepreneurial orientation and

/4

-Revista Lasallista de Investigacion-

Vol. 21 No. 2/ julio-diciembre-2024

supply chain resilience of manufacturing
SMEs in Yemen: The mediating effects
of absorptive capacity and innovation.
Heliyon, 7(10), 1-12.

Arias Gonzales, J. L.y Mufoz Duran, H.(2021).
Elaboracion y validacion de una escala
para medir la capacidad de liderazgo en

un entorno de trabajo remoto (CLETR).
Contabilidad y Negocios, 16(32), 23-37.

Do Colombian food firms apply incoming open innovation?

/ - Revista Lasallista de Investigacion -

115



Javier Fernando Del Carpio Gallegos

Audretsch, B. D. and Belitski, M. (2023). The
limits to open innovation and its impact

oninnovation performance. Technovation,
119. https://lc.cx/Tuum8_

Bachmann, J.T,, Ohlies, I.and Flatten, T. (2021).
Effects of entrepreneurial marketing
on new ventures’ exploitative and
exploratoryinnovation: The moderating
role of competitive intensity and firm
size. Industrial Marketing Management,
92,87-100.

Bayona-Saez, C., Cruz-Cazares, C., Garcia-
Marco, T., & Sdnchez Garcia, M. (2017).
Openinnovationinthe food and beverage
industry. Management Decision, 55(3),
526-546.

Bhadauria, S. and Singh, V. (2022). Blending
absorptive capacitywith openinnovation:
Abibliometric review. Benchmarking: An
International Journal, 30(4), 1-27.

Bigliardi, B., Ferraro, G., Filippelli, S. and
Galati, F. (2020). The influence of
open innovation on firm performance.
International Journal of Engineering
Business Management, 12, 1-14.

Cabeza-Pullés, D., Fernadndez-Pérez,
V. and Roldan-Bravo, M. I. (2020).
Internal networking and innovation
ambidexterity: The mediating role of
knowledge management processes
in university research. European
Management Journal, 38(3), 450-461.
https://lc.cx/pFAu-t

Cabrera, M. M., Mejias, A., & Rodriguez, E.
(2008). Validacion de una escala de
medicion para gestionar los factores
deriesgos psicosociales en el personal
de las PYMES de valencianas. Revista
Ingenieria Industrial, 7(2).

-Revista Lasallista de Investigacion-

Vol. 21 No. 2/ julio-diciembre-2024

Cuevas-Vargas, H., Aguirre, J. and Parga-
Montoya, N. (2022). Impact of ICT
adoption on absorptive capacity and
open innovation for more excellent
firm performance. The mediating role
of ACAP. Journal of Business Research,
140, 11-24.

Departamento Administrativo Nacional
de Estadistica. (2019). Encuesta de
Desarrollo e Innovacion Tecnoldgica (EDIT).
https://lc.cx/uyWmEy

Ebersberger, B., Galia, F., Laursen, K.
and Salter, A. (2021). Inbound open
innovation and innovation performance:
A robustness study. Research Policy,
50(7). https://lc.cx/gnlrv0

El Maalouf, N. and Bahemia, H. (2022).
Implementing inbound openinnovation
at the firm level: A dynamic capability
perspective. Technovation, 122. https://
lc.cx/WumZZK

Flor, M. L., Oltra-Mestre, M. J.and Sanjurjo, E.
L.(2019). Ananalysis of openinnovation
strategies in firms in low and medium
technologyindustries. IEEE Transactions
on Engineering Management, 68(3), 853-
867.

Gao, H., Ding, X. H. and Wu, S. (2020].
Exploring the domain of openinnovation:
Bibliometric and content analyses.

Journal of Cleaner Production, 275.
https://lc.cx/c7BL3Y

Gentile-Ludecke, S.,de Oliveira, R. T.and Paul,
J.(2020). Does organizational structure
facilitate inbound and outbound open
innovation in SMEs? Small Business
Economics, 55(4), 1091-1112. https://
doi.org/10.1007/s11187-019-00175-4

/ Do Colombian food firms apply incoming open innovation?

/ - Revista Lasallista de Investigacion -

116


https://lc.cx/1uum8_
https://lc.cx/pFAu-t
https://lc.cx/uyWmEy
https://lc.cx/qnIrv0
https://lc.cx/WumZZK
https://lc.cx/WumZZK
https://lc.cx/c7BL3Y
https://doi.org/10.1007/s11187-019-00175-4
https://doi.org/10.1007/s11187-019-00175-4

Javier Fernando Del Carpio Gallegos

Hervas-Oliver, J. L., Sempere-Ripoll, F. and
Boronat-Moll, C. (2021). Technological
innovation typologies and open
innovation in SMEs: Beyond internal
and external sources of knowledge.
Technological Forecasting and Social
Change, 162. https://lc.cx/NUCamD

lgartua, J. J.and Hayes, A. F. (2021). Mediation,
moderation, and conditional process
analysis: Concepts, computations,
and common confusions. The Spanish
Journal of Psychology, 24. https://doi.
org/10.1017/SJP.2021.46

Jiménez, B.M., Hernandez, E. G., & Gutiérrez,
J.L.G.(2016). Evaluacién especifica de
los procesos de Burnout: Burnout de
profesorado y de enfermeria. Revista
interamericana de psicologia ocupacional,
20(1), 36-54.

Jugend, D., Jabbour, C. J. C., Alves Scaliza, J.
A.,Rocha, R.S., Junior, J.A. G., Latan, H.
and Salgado, M. H. (2018]. Relationships
among open innovation, innovative
performance, government support, and
firm size: Comparing Brazilian firms
embracing different levels of radicalism
in innovation. Technovation, 74, 54-65.

Khan, S. A., Mubarik, M. S., Kusi-Sarpong, S.,
Zaman, S. I. and Kazmi, S. H. A. (2021).
Social sustainable supply chains in
the food industry: A perspective of an
emerging economy. Corporate Social
Responsibility and Environmental
Management, 28(1), 404-418.

Kobarg, S., Stumpf-Wollersheim, J., Schlagel,
C. and Welpe, I. M. (2020). Green
together? The effects of firms’ innovation
collaborationwith different partnertypes
on the ecological process and product
innovation. Industryand Innovation, 27(9),
953-990.

-Revista Lasallista de Investigacion-

/4

Vol. 21 No. 2/ julio-diciembre-2024

Leckel, A., Veilleux, S. and Dana, L. P.
(2020). Local Open Innovation: A
means for public policy to increase
collaboration for innovation in SMEs.
Technological Forecasting and Social
Change, 153. https://doi.org/10.1016/].
techfore.2019.119891

Lee, K. and Yoo, J. (2019). How does
open innovation lead competitive
advantage? A dynamic capability view
perspective. PLoS One, 14(11). https://
lc.cx/JC-Hrz

Liu, F., Dutta, D. K. and Park, K. (2021). From
external knowledge to competitive
advantage: Absorptive capacity, firm
performance, and the mediating role of
labor productivity. Technology Analysis
and Strategic Management, 33(1), 18-30.

Lowik, S., Kraaijenbrink, J. and Groen, A.
J. (2017). Antecedents and effects
of individual absorptive capacity: A
micro-foundational perspective on
open innovation. Journal of Knowledge
Management, 21(6), 1319-1341.

Medase, S. K. (2020). Product innovation and
employees’slack time. The moderating
role of firm age and size. Journal of
Innovation and Knowledge, 5(3), 151-174.

Memon, M. A., Cheah, J. H., Ramayah, T.,
Ting, H., Chuah, F.,, & Cham, T. H.
(2019). Moderation analysis: issues and

guidelines. Journal of Applied Structural
Equation Modeling, 3(1], 1-11.

Mirza, S., Mahmood, A. and Wagqar, H. (2022).
The interplay of open innovation and
strategicinnovation: Unpacking the role
of organizational learning ability and
absorptive capacity. International Journal
of Engineering Business Management, 14,
1-15.

Do Colombian food firms apply incoming open innovation?

/ - Revista Lasallista de Investigacion -

117


https://lc.cx/NUCamD
https://doi.org/10.1017/SJP.2021.46
https://doi.org/10.1017/SJP.2021.46
https://doi.org/10.1016/j.techfore.2019.119891
https://doi.org/10.1016/j.techfore.2019.119891
https://lc.cx/JC-Hrz
https://lc.cx/JC-Hrz

Javier Fernando Del Carpio Gallegos

Obradovié, T., Vlacdi¢, B. and Dabié, M. (2021).
Open innovation in the manufacturing
industry: A review and research
agenda. Technovation, 102. https://lc.cx/
xsVKqj

Ortiz, B., Donate, M. J. and Guadamillas, F.
(2021). Intra-organizational social capital
and product innovation: The mediating
role of realized absorptive capacity.
Frontiers in Psychology, 11. https://doi.
org/10.3389/fpsyg.2020.624189

Petruzzelli, A. M., Ardito, L. and Savino, T.
(2018). Maturity of knowledge inputs and
innovation value: The moderating effect

of firm age and size. Journalof Business
Research, 86, 190-201.

Pihlajamaa, M. (2021). What does it mean to
be open? A typology of inbound open
innovation strategies and their dynamic

capability requirements. /nnovation,
25(1),1-24.

Radicic, D. and Alkaraan, F. (2022). Relative
effectiveness of open innovation
strategies in single and complex SME
innovators. Technology Analysis and
Strategic Management, 36(3), 1-14.

Ramayah, T, Soto-Acosta, P., Kheng, K. K.and
Mahmud, I. (2020). Developing process
and productinnovation throughinternal
and external knowledge sources in
manufacturing Malaysian firms: The role
of absorptive capacity. Business Process
Management Journal, 26(5), 1021-1039.

Rehman, K. U., Aslam, F., Mata, M. N., Martins,
J.M., Abreu, A, Lourenco, A.and Mariam,
S.(2021). The impact of entrepreneurial
leadership on product innovation
performanceistheintervening effect of
absorptive capacity, intra-firm networks,

-Revista Lasallista de Investigacion-

/4

Vol. 21 No. 2/ julio-diciembre-2024

and design thinking. Sustainability,
13(13), 1-16.

Ronkko, M. and Cho, E. (2022). An updated
guideline for assessing discriminant
validity. Organizational Research Methods,
25(1), 6-14.

Saiz, L., Pérez Miguel, D. and Manzanedo del
Campo, M. A. (2018). The knowledge
absorptive capacity to improve
cooperation and innovation in the
firm. Journal of Industrial Engineering
and Management, 11(2), 290-307.

Secundo, G., Toma, A., Schiuma, G. and
Passiante, G.(2019). Knowledge transfer
in open innovation: A classification
framework for healthcare ecosystems.
Business Process Management Journal,
25(1), 144-163. https://doi.org/10.1108/
BPMJ-06-2017-0173

Shi, D., Lee, T.and Maydeu-Olivares, A. (2019).
Understanding the model size effect
on SEM fit indices. Educational and
Psychological Measurement, 79(2), 310-
334.

Song, Y., Gnyawali, D. R., Srivastava, M. K. and
Asgari, E.(2018). In search of precisionin
absorptive capacity research: Aliterature
synthesis and consolidation of findings.
JournalofManagement, 44(6), 2343-2374.

Strgm-Andersen, N. (2020). Innovation and
by-product valorization: A comparative
analysis of the absorptive capacity
of food processing firms. Journal of
Cleaner Production, 253. https://doi.
org/10.1016/j.jclepro.2019.119943

Tang, T.Y., Fisher, G. J.and Qualls, W. J. (2021).
The effects of inbound open innovation,
outbound openinnovation,and teamrole
diversity on open source software project

Do Colombian food firms apply incoming open innovation?

/ - Revista Lasallista de Investigacion -

118


https://lc.cx/xsVKqj
https://lc.cx/xsVKqj
https://doi.org/10.3389/fpsyg.2020.624189
https://doi.org/10.3389/fpsyg.2020.624189
https://www.emerald.com/insight/search?q=Giustina%20Secundo
https://www.emerald.com/insight/search?q=Antonio%20Toma
https://www.emerald.com/insight/search?q=Giovanni%20Schiuma
https://www.emerald.com/insight/search?q=Giuseppina%20Passiante
https://www.emerald.com/insight/publication/issn/1463-7154
https://doi.org/10.1108/BPMJ-06-2017-0173
https://doi.org/10.1108/BPMJ-06-2017-0173
https://doi.org/10.1016/j.jclepro.2019.119943
https://doi.org/10.1016/j.jclepro.2019.119943

B P/ - Revista Lasallista de Investigacion -

performance. Industrial Marketing  Zou, T., Ertug, G. and George, G. (2018). The

Management, 94, 216-228. capacity to innovate: A meta-analysis
of absorptive capacity. Innovation, 20(2),
Valdez-Juarez, L. E. and Castillo-Vergara, M. 87-121.

(2020). Technological capabilities, open
innovation, and eco-innovation: Dynamic
capabilities to increase the corporate
performance of SMEs. Journal of Open
Innovation: Technology, Market, and
Complexity, 7(1), 1-19.

Wadho, W. and Chaudhry, A. (2018). Innovation
and firm performance in developing
countries: The case of Pakistani textile

and apparel manufacturers. Research
Policy, 47(7), 1283-1294.

Wang, M. and Wang, H. (2022]. Knowledge
searchandinnovation performance: The
mediating role of absorptive capacity.

Operations Management Research, 15(3),
1-11.

Xin, L., Tang, F., Zhang, S. and Pan, Z. (2020).
Social capitaland sustainable innovation
in small businesses: Investigating the
role of absorptive capacity, marketing
capability, and organizational learning.
Sustainability, 12(9). https://doi.
org/10.3390/su12093759

Yang, D., Battulga, A. and Rhee, M. (2022]. An
Open System Understanding of Product
Innovation: Attention Allocation, External
Information Sources, and Absorptive
Capacity. Systems, 10(5). https://doi.
org/10.3390/systems10050172

Yu, G.J.and Lee, J.(2017). When should a firm
collaborate with research organizations
for innovation performance? The
moderating role of innovation orientation,

size, and age. The Journal of Technology
Transfer, 42, 1451-1465.

-Revista Lasallista de Investigacion- ) ) A e
; ?
Vol. 21 No. 2/ julio-diciembre-2024 Do Colombian food firms apply incoming open innovation? ’I ’I 9



https://doi.org/10.3390/su12093759
https://doi.org/10.3390/su12093759
https://doi.org/10.3390/systems10050172
https://doi.org/10.3390/systems10050172

