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Abstract
This article aims to analyze the influence of top management team (TMT) characteristics and employees’ human capital on the adoption of open 
innovation practices in low-tech SMEs. The empirical study is based on the use of structural equations from the data derived from a questionnaire 
applied to 95 companies in the agro-industrial sector located in the northeastern region of Colombia. The results indicate that both the TMT’s 
diversity and coordination have a significant and positive influence on the adoption of open innovation practices. On the other hand, regarding 
human capital, the results indicate that the experience of the employees is a more decisive feature when implementing open innovation strategies 
than their level of education and training. This paper contributes to the literature by providing part of the missing microfoundations of open inno-
vation and more strongly connecting open innovation, human capital, and TMT configuration. 

Resumen
Este artículo tiene como objetivo analizar la influencia de las características del equipo de alta dirección (TMT) y el capital humano de los em-
pleados en la adopción de prácticas de innovación abierta en las pymes de baja tecnología. El estudio empírico se basa en el uso de ecuaciones 
estructurales a partir de los datos derivados de un cuestionario aplicado a 95 empresas del sector agroindustrial ubicadas en la región noreste de 
Colombia. Los resultados indican que tanto la diversidad como la coordinación del TMT tienen una influencia significativa y positiva en la adop-
ción de prácticas de innovación abierta. Por otro lado, en cuanto al capital humano, los resultados indican que la experiencia de los empleados 
es un rasgo más determinante a la hora de implementar estrategias de innovación abierta que su nivel de educación y formación. Este artículo 
contribuye a la literatura al proporcionar parte de los microfundamentos faltantes de la innovación abierta y al conectar de manera más sólida la 
innovación abierta, el capital humano y la configuración de TMT.
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Introduction

Innovation has been recognized as a key factor for the competitive 
development of companies. As a result of innovation processes, com-
panies introduce new or improved products (goods or services), new 
production processes, new marketing techniques and even new or-
ganizational management strategies into the market (OECD, 2005). 
All these elements help the company to differentiate itself, access new 
markets and, in general, increase its levels of competitiveness.

In the field of innovation management, an approach that has gained 
strength is that of Open Innovation (OI). This approach, introduced 
by Chesbrough (2003), assumes that during the development of their 
innovation processes companies can and should use not only internal 
ideas, but also existing knowledge in their environment. Similarly, it 
highlights that companies can use different ways to efficiently exploit 
their technological capabilities and introduce new products and pro-
cesses to the market (West & Bogers, 2017).

Studies on the open innovation approach have grown in the last de-
cade, resulting in an important body of literature on the analysis of 
the characteristics, determinants, and effects of this strategy on busi-
ness performance (Moretti & Biancardi, 2020). However, most of this 
literature has focused on the analysis of large companies, belonging 
to technology-intensive sectors, and located in economically develo-
ped contexts (Tchuinou et al., 2021). The study of these processes in 
small and medium-sized companies (SMEs), from traditional sectors 
that are not very intensive in R&D, has received relatively less atten-
tion. This last aspect is surprising if one considers the importance of 
SMEs in the industrial ecosystems of most economies and the fact 
that recent research has recognized the relevance of the adoption of 
OI strategies in this group. Thus, for example, in the Latin American 
and Caribbean region, SMEs represent more than 99% of companies 
and generate close to 60% of all jobs (OECD & CAF, 2019). However, 
their contribution to GDP is relatively low, which reveals deficiencies 
in their productivity levels. 
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Along these lines, several authors have highlighted that OI may be-
come an important strategy to overcome typical weaknesses of SMEs 
(limited resources, little information on markets and technologies, 
difficulty in accessing external financing, etc.), while at the same time, 
they point out that its implementation may be favored by some cha-
racteristics of this type of company, such as its flexibility, informality 
and risk taking (Spithoven et al., 2013).

However, to effectively implement OI strategies, companies need to 
develop specific skills that allow them to leverage resources and ca-
pabilities with external actors, as well as an organizational culture 
favorable to collaboration. While researchers have identified good 
practices on how to achieve these changes in the context of large 
companies, knowledge about the factors that favor the adoption of 
OI strategies in SMEs is still scarce. In this sense, the lessons learned 
from the analysis of large companies cannot be directly transferred to 
SMEs, considering that the latter represent unique contexts in terms 
of their resource endowment, staff skills and the close connection bet-
ween the management team and the company’s strategy (Brunswicker 
& Vanhaverbeke, 2015). An explicit focus on the analysis of the deter-
minants of OI in the context of SMEs is therefore justified.

In line with the above, the objective of this article is to analyze the 
determinants of the adoption of open innovation practices in SMEs 
in traditional manufacturing sectors. Starting from the consideration 
of the aforementioned aspects, the research focuses on the effect of 
individual determinants associated with the characteristics of top ma-
nagement team (TMT) and employee human capital characteristics. 
By doing this, the study aims to correct an existing bias in the current 
literature that prioritizes the R&D capacity of companies as the most 
important determinant of open innovation processes; a bias which 
has left the study of the mechanisms through which non-technology-
intensive SMEs acquire and exploit the knowledge available in the 
environment in the background.

With regard to TMT, previous studies have indicated the influence that 
the manager and his management team have in defining the business 
strategy. In fact, some research has described how the ability of leaders 
to make decisions in a coordinated way, their diversity, and even their 
complementary capacities influence the innovative performance of the 
organization (Röd, 2019). Curiously, little has been analyzed on the in-
fluence of these elements on the adoption of open innovation strategies 
by SMEs, which is surprising if one considers that these processes do 
not arise spontaneously. Opening the company for the development 
of innovations requires strategic planning and a suitable work envi-
ronment, which requires leadership and commitment from decision-
makers (Najar and Dhaouadi, 2020). Along these lines and based on 
the contributions of the upper echelon theory (Hambrick & Mason, 
1984), we suggest that the adoption of open innovation practices de-
pends on the diversity and coordination of the TMT.

The other factor that is analyzed as a possible determinant of OI in 
this investigation is related to employee human capital, that is the 
stock of knowledge that gives an individual the ability to perform 
labor (Becker, 1962). This stock of knowledge is obtained through 

education, training, experience, etc. Anchored in the absorption 
capacity approach, various authors have pointed out that the existing 
knowledge base in the company is a key element to identify, assimilate 
and exploit the relevant knowledge existing in the environment (Cohen 
& Levinthal, 1990). In other words, the ability of a company to acquire 
and exploit external knowledge is greater in those fields in which it has 
related prior knowledge or experience (Vega-Jurado et al., 2017). The 
foregoing, taken into the context of this study, would suppose that the 
level of education, training and experience of employees may be an im-
portant determinant for the adoption of OI practices, particularly in the 
case of SMEs in traditional sectors for which the development of R&D 
activities is not the usual strategy to expand your knowledge base.

To address the analysis of the aforementioned aspects, this research 
takes as a basis the information derived from a questionnaire applied 
to 95 SMEs in the agro-industrial sector of the northeastern region 
of Colombia (South America). The questionnaire collects informa-
tion on the adoption of open innovation practices by companies, as 
well as key aspects related to the two factors analyzed in this study 
as possible determinants: TMT characteristics and the capabilities of 
the employees. To contrast the research hypotheses, a structural equa-
tions modelling was carried out, considering the latent nature of the 
analyzed constructs.

The rest of the article is structured as follows: in the next section the 
literature is reviewed, and the hypotheses of the study are presented. 
Subsequently, the methodology, data, variables, and estimation tech-
nique used in the research are described. The fourth section presents 
the results, and the last section presents the conclusions and propo-
sals for future lines of research.

2. Literature review and hypothesis development

Since Chesbrough (2003) coined the term open innovation, various 
researchers have analyzed the characteristics of these processes in the 
business environment. In this field, research on SMEs has gained signi-
ficant momentum as shown in recent review articles on this topic (Hos-
sain & Kauranen, 2016; Tchuinou et al., 2021). Studies have indicated 
that, although SMEs have some restrictions in terms of resources and 
capacities compared to large companies, the adoption of OI practices 
are not an unusual phenomenon in this group. In fact, the scarcity of re-
sources and internal technological assets become a relevant motivation 
for SMEs to implement OI strategies (Chesbrough, 2010; Vega-Jurado 
et al., 2015). The research has also made it clear that, due to the subs-
tantial differences between large companies and SMEs, it is necessary 
to deepen the specific analysis of the factors that influence the develop-
ment of the OI strategy in the latter (Hossain & Kauranen, 2016).

Tchuinou et al. (2021) propose, based on a review of the literature, a 
conceptual framework in which they point out that the implemen-
tation of open innovation practices in SMEs is determined both by 
business factors and by characteristics of the industry and the envi-
ronment in which the company competes in. Among the business 
factors, the focus of this research, the authors highlight two elements 
in particular: a) TMT characteristics and b) the skills of employees.
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As with the first element, the upper echelons theory (Hambrick & 
Mason, 1984) proposes that the strategic decisions of a company are 
largely determined by the behavioral factors, values,   and antecedents 
of the dominant coalition, that is, the top management teams (TMT). 
This team monitors the environment and interprets the situations 
faced by the organization based on their experiences, cognitive bia-
ses, and perceptions (Hambrick, 2007). The dominant coalition that 
controls an SME changes its interests, motivations, and behaviors, in-
cluding the propensity to adopt OI practices. The decision to include 
external partners in the innovation process depends on the behavio-
ral characteristics of the main decision makers of the organization 
(Vicentin et al., 2021; Najar and Dhaouadi, 2020) and the scope of 
search activities depends especially on internal variables such as aspi-
ration and strategic intention. 

It is expected, therefore, that the characteristics of the TMT deter-
mine how open the SME is to external knowledge networks for the 
development of innovation processes. Within the framework of the 
upper echelon theory, two key characteristics that have been analyzed 
in relation to TMT are diversity and team coordination (Röd, 2019; 
Daspit et al., 2014; Eisenhardt & Martin, 2000). Diversity is related 
to the existence of different frames of reference among the members 
of the TMT, which can condition the way in which situations are 
analyzed and decisions are made. This diversity can be derived both 
from demographic differences (race, age, gender) and from variations 
in terms of educational or professional background (Mathieu et al., 
2008). The heterogeneity between the members of the TMT provi-
des the team with different types of knowledge and decision-making 
styles, as well as a greater variety of professional perspectives (Koryak 
et al., 2018). These aspects, in the case of the adoption of OI processes, 
can act as catalysts by facilitating a broader and more diverse search 
for solutions abroad. In fact, Zahra and George (2002) postulate that 
a company needs a diverse set of specialized knowledge to effectively 
address the processes of seeking and acquiring external knowledge.  
Business projects are not only analyzed from one perspective, but also 
tend to be projected on different fronts to take better advantage of 
opportunities in certain contexts. In this line, a management team 
with diverse capacities, experiences, or knowledge in both scientific 
and non-scientific areas (finance, marketing or international) is more 
likely to promote the adoption of an OI strategy in the organization. 
Considering the above, the following hypothesis is proposed:

H1. The TMT’s diversity is positively related with the adoption of OI 
practices in SMEs.

To better understand the influence of TMT configuration on orga-
nizational performance, recent studies have focused attention on the 
analysis of the aspects that affect the processes that occur within the 
team, improving its efficiency and effectiveness in decision-making 
(Knight et al., 1999). One of these elements has to do with the coordi-
nation of the TMT (Vega-Jurado et al., 2019). A coordinated manage-
ment team has better managerial performance and transmits security 
to the knowledge base in the company. Coordination is a characteristic 

that streamlines decision-making processes, synthesizes different 
points of view, and allows correcting errors in a timely manner to 
achieve the objectives set (Daspit et al., 2014). Coordination invol-
ves integrating various tasks and operations of a group in a timely 
manner so that satisfactory overall performance can be achieved. Ei-
senhardt and Martin (2000) highlight coordination as an important 
factor for the effective exchange of knowledge and experiences, both 
internally and externally. In the context of OI processes, a coordina-
ted TMT facilitates decision-making, as well as the integration of di-
fferent points of view, which would allow the definition of a broader 
knowledge search strategy. In this sense, the following hypothesis is 
proposed:

H2. The TMT coordination is positively related with the adoption of OI 
practices in SMEs.

The second element pointed out by Tchuinou et al. (2021) in its con-
ceptual model as a determinant of OI in SMEs is the employee human 
capital. The literature on innovation has highlighted the relevance of 
human capital for the participation of companies in collaborative ac-
tivities. Teirlinck and Spithoven (2013), for example, argue that OI 
practices, such as research cooperation and R&D outsourcing, requi-
re internal employees trained and capable of developing R&D activi-
ties. The foregoing is reminiscent of the notion of absorptive capacity, 
which indicates that for a company to acquire and exploit external 
knowledge, it must have an internal knowledge base in related areas. 
According to Cohen and Levinthal (1990), the organization’s abili-
ty to evaluate and utilize outside knowledge is largely dependent on 
prior investment in the development of its constituent, individual 
absorptive capacities (Cohen & Levinthal, 1990). As such, employee 
knowledge bases can be important determinants of a firm’s propensity 
to adopt open innovation practices. 

The firm’s knowledge base is configured from various factors, among 
which we can find the development of R&D activities, as well as the 
level of education, training and experience of the employees. In fact, 
previous research carried out in the context of companies that are not 
very intensive in R&D have highlighted the role of the skills of emplo-
yees and their professional experience as catalysts for the acquisition 
of relevant external knowledge (Vega Jurado et al., 2017).

Regarding employee training, Gray (2006) found that this varia-
ble significantly affects the acquisition and assimilation of exter-
nal knowledge in SMEs. Similarly, Romijn and Albaladejo (2002) 
highlight the importance of specialized knowledge and training in 
areas associated with engineering and technology as a necessary con-
dition for technological learning and the achievement of innovative 
results. Tapscott (2012) also highlights the importance of training and 
qualification of employees for the development of innovation proces-
ses. This author points out that it is the employees who contribute to 
the development of innovations and identify the moment when exter-
nal collaboration is required to solve company problems. Considering 
the above, the following hypothesis is formulated:
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H3. Employee training and education is positively related with the 
adoption of OI practices in SMEs.

Additionally, some studies have highlighted that the firm’s knowledge 
base is configured not only based on the level of education or trai-
ning of the workers, but also thanks to their internalized experiences, 
particularly when analyzing the case of companies that operate in 
non-science-based sectors (Viding, 2006). Thus, for example, Souita-
ris (2002) finds that, in addition to the proportion of university gra-
duates, previous experience in other companies represents a variable 
strongly related to innovation. Tripsas and Gavetti (2000) specify that 
the experience that workers have can be an aspect that helps to value 
the knowledge available in the environment. Years of experience in 
a company or in a specific sector constitute an important source of 
information and knowledge about the players that operate in the mar-
ket and can be key when identifying potential partners or defining 
collaboration agreements. In this sense, the following hypothesis is 
proposed:

H4. Employee experience is positively related with the adoption of OI 
practices in SMEs.

3. Methodology

3.1 Data
The empirical study is carried out based on the information collected 
through a survey applied to SMEs in the agro-industrial sector loca-
ted in the department of Norte de Santander (Colombia, South Ame-
rica). The population under study was obtained from the Compite 
360   platform, which gathers the data of the companies registered with 
the chambers of commerce of 40 cities in Colombia. 119 agro-indus-
trial SMEs for the specified region are registered on said platform, to 
which the information collection instrument was sent.

The questionnaire was designed taking into account the key aspects 
of this research associated with the adoption of OI practices by com-
panies, as well as the characteristics of TMT and the knowledge base 
of the employees. Before applying the questionnaire, a pilot test was 
carried out to ensure that the questions were clearly understood by 
the respondents. The questionnaire was applied virtually, by telepho-

ne and email monitoring, during the first semester of 2020. At the end 
of the process, 95 valid surveys were obtained, representing 79.8% of 
the population under analysis. Table 1 shows general characteristics 
of the final sample obtained.

Table 1. Distribution of the sample by size and seniority.

Number of firms 

Size
Small (10-50 employees) 90

Medium (51-200 employees) 5

Age of the company

1 – 10 years 75

11 – 20 years 12

21 – 30 years 4

More than 30 years 4

3.2 Variables and measures
For the development of this research, five fundamental constructs 
are taken into consideration: open innovation, TMT diversity, TMT 
coordination, employee training and employee experience. All these 
constructs represent latent variables that are measured through a se-
ries of items captured on a Likert scale. According to Battistella et al. 
(2017), one way to analyze open innovation is through the practices 
that companies adopt to interact with external actors in their innova-
tion processes. In this sense, the literature has highlighted that such 
practices can be implemented through inbound processes (outside-
in) or outbound (inside-out). The former practices are associated 
with the acquisition and exploitation of external knowledge, while 
the latter are associated with the search for new channels to exploit 
the internal technological capabilities of the company (Dahlander & 
Gann, 2010). Taking into account the objectives of this research, the 
OI construct is analyzed considering basically the inbound processes. 
In this sense, the questionnaire posed various questions that capture 
the degree of adoption of different OI inbound practices. For this, the 
contributions of previous works that identify three key practices were 
taken into account: a) external acquisition of knowledge through con-
tracting processes, b) collaboration with external actors, and c) co-
creation processes with customers (see Table 2). Taking into account 
these contributions, the questionnaire was configured with the items 
described in Annex 1.

Table 2. Constructs and reference articles.

Construct Dimensions References

Open Innovation

Knowledge acquisition Brunswicker et Vanhaverbeke (2015); Triparthi (2016)

Collaboration Spithoven et al. (2013); Jang et al. (2017); Battistela et al. (2017)

Co-creation with business customers Haukipuro et al. (2018); Morgan et al. (2019); Theyel (2013)

TMT diversity (Nielsen, 2010); Vega-Jurado et al., (2019)

TMT coordination Vega-Jurado et al., (2019)

Employee training
Leiponen (2005); Natalicchio et al., (2018); Spithoven et al. (2013); Teirlinck and 
Spithoven (2013); Vega-Jurado et al., (2017)

Employee experience (Leiponen, 2005; Freel, 2005); Vega-Jurado et al., (2017)
Source: Authors’ own elaboration
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Regarding the characteristics of the TMT, two constructs were de-
fined: TMT diversity and TMT Coordination. To measure the first 
construct, various items were used that capture various dimensions 
of diversity (educational background, diversity of experiences, pro-
fessional background, age) in line with other measures previously 
applied in the literature (Nielsen, 2010). TMT coordination, mean-
while, was evaluated through a series of items that capture the degree 
to which TMT members work in a coordinated manner for decision-
making and report less conflict (Vega-Jurado et al., 2019). A descrip-
tion of these items can be found in Annex 1. 

Finally, the stock of knowledge of the employees is measured by 
analyzing two dimensions: education and experience. This approach 
is in line with previous research (Vega-Jurado et al., 2017) and is  

relevant to analyze the firm’s absorptive capacity beyond the develop-
ment of R&D activities, which, in the case of companies that are not 
intensive in technology is not the most appropriate indicator. In this 
sense, the questionnaire included a series of items that inquire about 
the level of education and training of the employees, as well as the ex-
perience accumulated by them both in the company and in the sector 
where it operates (see Annex 1).

All the items used in this research are measured on a 7-point Likert scale 
that captures, depending on the case, the degree of agreement on certain 
statements or the frequency with which certain practices are carried out.

Based on the previous constructs, the following model is estimated 
(see Figure 1)

Figure 1. Analysis model.

3.3 Estimation technique 
The analysis of the proposed model is carried out using structural 
equations modeling. This analysis technique is used to evaluate unob-
servable latent constructs, such as those raised in this research. Using 
the Structural Equations Model (SEM), the predictive approach of 
classical econometric multiple regression technique can be combined 
with the psychometric approach, based on the measurement of latent 
variables through multiple observed variables (indicators), applying 
factor analysis.

In the SEM, two types of models must really be considered (Vega-
Jurado et al., 2017):

• The measurement model, that is, the one that results from 
applying the factorial analysis technique to determine the fac-
torial loads of the observable variables (indicators) in relation to 
the latent variables (constructs). 

• The structural model, which allows the analysis of causal relation-
ships between a set of independent and dependent constructs.
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The literature distinguishes between two types of structural equa-
tion models: a) models based on covariance, and b) models based 
on variance. The choice between one or the other model is determi-
ned mainly by the objective of the research, since the first studies the 
structure of the observed variables to test or confirm an assumption, 
while the second model aims to predict the effects of the variables. 
The variance-based PLS structural equation models (PLS-SEM) uses 
the available data to estimate the relationships of the variables in the 
model in order to minimize the error terms, that is, the residual va-
riance of the endogenous constructs. The PLS model is less restric-
tive with respect to sample size and data characteristics and can be 
used for both explanatory (confirmatory) and predictive (explora-
tory) investigations (Henseler et al., 2016). Taking into account these 
characteristics, the PLS estimation method is the one chosen in this 
investigation.

4. Results

As noted in the previous section in structural equations modeling, 
the measurement model specifies the relationship between the ob-
servable variables and the underlying constructs. In this sense, the 
first step is to corroborate the suitability of the selected indicators for 
measuring the constructs, that is, if the observable variables allow the 
hypothesized construct to be identified. For this, all the constructs of 
the measurement model are simulated as reflective constructs, sin-
ce we consider that the determinant objects of study exemplified in 
the questions included in the questionnaire are those that cause the 
underlying construction and not the other way around. Considering 
the above, in the analysis of the measurement model it is possible 
to identify some items of the survey that do not meet the statistical 
criteria considered necessary to be included as key elements in the 
measurement of the construct. Tables 3 and 4 show the results of this 
evaluation, highlighting that the defined constructs, both those of the 
first order and those of the second order, are valid and reliable.

Table 3. Validation of first order constructs.

First order constructs Cronbach’s 
alpha

Composite
reliability

Average variance extracted 
(AVE) Item Factorial load

TMT diversity 0.791 0.868 0.627

DIVER1*** 0.692

DIVER2*** 0.710

DIVER3*** 0.765

DIVER4*** 0.644

TMT coordination 0.723 0.878 0.782
COOR1*** 0.793

COOR3*** 0.714

Employee education & training 0.853 0.898 0.688

FORM1*** 0.424

FORM2*** 0.773

FORM4*** 0.978

FORM5*** 0.820

Employee experience 0.880 0.912 0.677

EXP1*** 0.687

EXP2*** 0.546

EXP3*** 0.880

EXP5*** 0.825

EXP6*** 0.882

Acquisition of knowledge 0.810 0.870 0.577

ADQUI1*** 0.683

ADQUI2*** 0.834

ADQUI3*** 0.879

ADQUI5*** 0.780

ADQUI6 0.586

Collaboration 0.77 0.853 0.595

ACTOR3*** 0.738

ACTOR4*** 0.607

ACTOR5*** 0.872

ACTOR7*** 0.842

Co-creation with business customers 0.931 0.956 0.879

CLIENT1*** 0.949

CLIENT2 *** 0.938

CLIENT4*** 0.926

*** 99% significance
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Table 4. Validation of the second order construct.

Second order construct Cronbach’s alpha Composite
reliability

Average variance 
extracted (AVE) First order constructs Factorial load

Open innovation 0.873 0.897 0.472

Acquisition of knowledge *** 0.855

Collaboration*** 0.809

Co-creation with business customers *** 0.749

*** 99% significance

Figure 2 presents the results of the structural model. The individual path 
coefficients of the PLS-SEM represent the standardized beta coefficients 
resulting from the least squares estimation. The hypotheses were tested 
by quantifying the significance of the structural equation paths with 
bootstrapping as a resampling method and examining the absolute va-
lues   of the hypothesized relationships. A metric that serves to judge the 

structural model is the coefficient of determination of endogenous cons-
tructs (R2), which reflects the amount of variance of the construct that is 
explained by the predictor variables. For the analyzed model, this indi-
cator is 0.56, which reflects a substantial value (Chin, 1998) and implies 
that TMT diversity and TMT coordination, as well as the experience of 
the employees explain 56% of the adoption of open innovation practices.

Figure 2. PLS-SEM results.

As observed, the results show that both TMT diversity (0.257; p 
<0.01) and TMT coordination (0.319; p <0.01) are positively and sig-
nificantly related to the adoption of open innovation practices, con-
firming hypotheses 1 and 2. 

Regarding the effect of human capital, the results show that the expe-
rience of the employees is positively and significantly related to the 
adoption of open innovation practices (0.289; p <0.01); while the level 
of education and training does not present a significant relationship. 

In this sense, there is evidence that supports hypothesis 4, but hy-
pothesis 3 cannot be confirmed.

5. Discussion and conclusion

The main purpose of this research was to analyze the determinants of 
open innovation processes in SMEs in traditional manufacturing sec-
tors, addressing the analysis of factors related to the TMT characteris-
tics and the capabilities of the employees. It focuses on these factors 
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in order to overcome the existing bias in the literature based on the 
study of a firm’s R&D efforts as the main determinant of open inno-
vation. Although previous studies support the importance of R&D, 
the evidence is limited in most cases to large companies or companies 
belonging to technology-intensive sectors. In this sense, it is not pos-
sible to extrapolate these results to traditional SMEs, which, despite 
not investing significantly in R&D activities, have shown to imple-
ment collaborative practices for the development of their innovation 
processes (Hossain & Kauranen, 2016). 

Considering the above and starting from the contributions developed 
in the framework of the upper echelons theory (Hambrick & Mason, 
1984), the effect of two TMT characteristics is empirically evaluated: 
its diversity and its coordination. The results indicate, in line with the 
hypotheses raised, that the TMT configuration exerts a significant 
influence on the adoption of open innovation practices. In the first 
place, it is confirmed that a diverse management team in terms of 
their educational level, professional experience, age, and area of   tra-
ining, has a positive impact on open innovation. This result is in line 
with previous research that indicates that a heterogeneous TMT is 
more likely to stimulate the development of collaborative innovation 
practices because they have a greater cognitive base and a broader 
network of relationships (Vicentin et al., 2021). Among the benefits of 
a diverse management team are the diversity of knowledge and skills, 
which can promote creativity and innovation by allowing a broader 
search for knowledge and opportunities in the company environment.

Similarly, the results highlight that TMT coordination also positively 
influences open innovation. This second characteristic of the man-
agement team has been analyzed more recently in the literature in 
order to identify the mechanisms through which TMT members 
make decisions more efficiently. Previous research has indicated that 
a degree of coordination of the TMT is important to reduce friction 
between team members and tend to reach agreements in the design 
of the organizational strategy (Vega-Jurado et al., 2019). In the frame-
work of the analysis carried out in this research, the coordination of 
the TMT is shown as a relevant factor to stimulate open innovation 
practices, most likely because it facilitates decision-making regarding 
the selection of partners, as well as the definition of the governance 
model to manage the relationship (collaboration, outsourcing, etc.).

On the other hand, as with employee human capital, the results cor-
roborate the importance of the experience of the employees as a de-
terminant of open innovation, but contrary to the hypothesis, their 
level of education and training did not turn out to be significant. 
These results show an interesting pattern. In the first place, and in line 
with previous studies, the experience that employees have both in the 
company and in the sector where it operates, constitutes a key factor 
to stimulate collaborative innovation processes. This may be due to 
the fact that, the more experience, the greater the absorptive capaci-
ty of the workers (Leiponen, 2005), thus facilitating the exploitation 
of relevant external knowledge. If employees know the environment 
where they carry out their operations, as well as the characteristics of 
their organization (culture, management practices, etc.), it is easier to 
identify the potential partner and manage the collaborative process. 

On the other hand, the non-significance of the level of training sug-
gests that, at least in the context analyzed, the level of qualification 
and training of workers is not a key factor to promote open innova-
tion processes. Along these lines, Vinding (2006) had already suggest-
ed that the effect of the educational level of workers on the propensity 
to innovate was contingent on the sector where the company oper-
ates, being more significant in the case of high technology sectors. 
Similarly, authors such as Leiponen, (2005) and Freel, (2005) indicate 
that, in some cases, more than university training, technical compe-
tence or accumulated experience become an essential factor for the 
exploitation of knowledge. In this sense, it can be concluded that in 
the case of low-R&D intensity SMEs, the experience of their workers 
is a more decisive feature when implementing open innovation strate-
gies than their level of training. This result may also be the product of 
the specific way in which SMEs implement open innovation process-
es. Spithoven et al. (2013), for example, pointed out that while large 
companies tend to collaborate with research centers and R&D labs, 
SMEs orient their open innovation strategy more towards collabora-
tion with customers and suppliers. In this sense, it would not require 
a very high level of training on the part of the workers to exploit such 
collaboration, but rather greater technical competence or knowledge 
of the market, skills that can be developed as a result of professional 
experience in the company and in the sector.

The results of this research have important theoretical and practical 
implications. From a theoretical point of view, the need to deepen the 
analysis of the determinants of open innovation in SMEs has been 
highlighted, considering that the particular characteristics of this 
type of companies mean that the contributions generated in the li-
terature on large companies are not directly applicable. In this line, 
the importance of the factors associated with human capital antece-
dents as determinants of the adoption of open innovation practices in 
SMEs is corroborated, thereby strengthening what has been indicated 
in recent research in relation to the need to deepen the analysis of 
“the human side” of open innovation (Ahn et al., 2017; Natalicchio et 
al, 2018). More generally, our findings contribute to the literature by 
providing part of the missing microfoundations of open innovation 
and more strongly connecting open innovation, human capital, and 
TMT configuration. Our theory suggests that SMEs with a diverse 
and coordinated TMT and with a more experienced workforce are 
at an advantage with respect to engaging in open innovation, as they 
can exploit existing diversity and the firm’s knowledge base. As such, 
our findings may help guide recruitment practices in firms that wish 
to support or expand open innovation strategies.

From a practical point of view, the results can serve as a guide for the 
design of strategies aimed at strengthening SMEs. The configuration 
of diverse management teams, as well as the definition of mechanisms 
that facilitate better coordination of the same, represent key aspects 
to stimulate the development of innovation activities in SMEs. In ti-
mes of disruptive changes and high uncertainty in the market, SMEs 
must bet more strongly on innovation and, in particular, on greater 
collaboration with external actors to develop these processes more 
efficiently. In this sense, it is necessary to configure diverse and highly 
coordinated management teams. Therefore, it should be ensured 
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that the managers who join the organization contribute knowledge 
and different frameworks of thought, while helping to expand the 
company’s network of contacts based on the professional experience 
acquired in previous jobs. Similarly, it is necessary to implement stra-
tegies that facilitate communication between members of the mana-
gement team and promote greater coordination in decision-making. 
Additionally, SMEs should seek mechanisms that allow them to ca-
pitalize on the accumulated experience of their workers in favor of 
the development of open innovation processes. The knowledge that 
workers have about the market and the context of the organization 
constitutes a relevant asset for the selection of partners and the mana-
gement of collaboration agreements.

Finally, it is necessary to highlight some limitations of the study. First, 
the data used is cross-sectional in nature, which only allows us to 
analyze the situation at a specific moment in time and not carry out 
longitudinal analyses. Likewise, the measures related to the charac-
teristics of the management team and the capabilities of the emplo-
yees are based on the perception of the Director or Manager of the 
company, who answered the survey. Although previous studies have 
used similar methodologies, it would be interesting to complement 
these analyses with information derived from different respondents 
(for example, different members of the management team or workers 
at different hierarchical levels).

In addition to trying to correct the methodological limitations men-
tioned above, future research may focus on the analysis of other pos-
sible determinants of open innovation in SMEs. Along these lines, 
following the model proposed by Tchuinou et al. (2021), future works 
may explore the effect of organizational factors (organizational struc-
ture and culture, organizational capacities, knowledge infrastructure, 
etc.), as well as factors related to the product (stages of product deve-
lopment) and the industry in which the company operates.

References

Ahn, JM., Minshall, T., & Mortara, L. (2017). Understanding the hu-
man side of openness: the fit between open innovation modes and 
CEO characteristics. R&D Management, 47(5), 727-740. 

Battistella, C., De Toni AF., & Pessot, E. (2017). Practising open inno-
vation: a framework of reference. Business Process Management Jour-
nal, 23(6), 1311-1336. 

Brunswicker, S., & Ehrenmann, F. (2013). Managing open innovation 
in SMEs: A good practice example of a German software firm. Interna-
tional Journal of Industrial Engineering and Management, 4(1), 33-41. 

Brunswicker, S., & Vanhaverbeke W. (2015). Open Innovation in 
Small and Medium-Sized Enterprises (SMEs): External Knowledge 
Sourcing Strategies and Internal Organizational Facilitators. Journal 
of Small Business Management, 53(4), 1241-1263. 

Chesbrough H. (2010). How Smaller Companies Can Benefit from 
Open Innovation. Economy, Culture & History Japan Spotlight Bi-
monthly 29, 13-15. 

Chesbrougt, H. W. (2003). The era of open innovation. Mit Sloan Ma-
nagement Review, 35-41.

Chin, W. (1998). The partial least square approach to structural equa-
tion modelling. Mahawah, Estados Unidos: Lawrence Erlbaum.

Cohen, W., & Levinthal, D. (1990). Absorptive capacity: a new pers-
pective on learning and innovation. Administrative Science Quarterly, 
35(1), 128-152.

Dahlander L and Gann DM. (2010) How open is innovation? Re-
search Policy 39 (6), 699-709.

Daspit, J., Ramachandran, I., & D’Souza, D. (2014). TMT Shared Lea-
dership and Firm Performance: Investigating the Mediating Role of 
Absorptive Capacity. Journal of Managerial Issues, 26(3), 219-239.

Eisenhardt, K. M., & Martin, J. A. (2000). Dynamic capabilities: what 
are they? Strategic Management Journal, 21 (10-11), 1105-1121.

Freel, M. S. (2005). Patterns of innovation and skills in small firms. 
Technovation, 25(2), 123-134.

Gray, C. (2006). Absorptive capacity, knowledge management and 
innovation in entrepreneurial small firms. International Journal of 
Entrepreneurial Behavior & Research, 12(6), 345- 360. 

Haukipuro, L., Vainamo, S., & Hyrkas P. (2018). Innovation Instru-
ments to Co-Create Needs-Based Solutions in a Living Lab. Technolo-
gy Innovation Management Review, 8, 22-35. 

Hambrick, D.C. (2007). Upper echelons theory – an update. Academy 
of Management Review, 32(2), 334-343.

Hambrick, D.C., & Mason, A. (1984).  Upper echelons: the organi-
zation as a reflection of its top managers. Academy of Management 
Review, 9(2), 193-206.

Henseler, J., Hubona, G., & Ray, P.A. (2016). Using PLS path modeling 
in new technology research: updated guidelines. Industrial Manage-
ment and Data Systems, 116 (1), 2-20.

Hossain, M., & Kauranen, I. (2016). Open innovation in SMEs: a syste-
matic literature review. Journal of Strategy and Management, 9, 58-73. 

Jang H, Lee K., & Yoon B. (2017). Development of an open innovation 
model for R&D collaboration between large firms and small-medium 
enterprises (SMEs) in manufacturing industries. International Jour-
nal of Innovation Management 21 (1), 1-29.

Knight, D., Pearce, C.L., Smith, K.G., Olian, J.D., Sims, H.P., Smith, K.A., 
& Flood, P. (1999). Top management team diversity, group process, and 
strategic consensus. Strategic Management Journal, 20(5), 445-458.

Koryak, O., Lockett, A., Hayton, J., Nicolaou, N., & Mole, K. (2018). 
Disentangling the antecedents of ambidexterity: exploration and ex-
ploitation. Research Policy, 413-427.



J. Technol. Manag. Innov. 2022. Volume 17, Issue 1

ISSN: 0718-2724. (http://jotmi.org)
Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economía y Negocios. 12

Leiponen, A. (2005). Skills and innovation. International Journal of 
Industrial Organization, 23(5), 303-323.

Mathieu, J., Maynard, M. T., Rapp, T. L., & Gilson, L. (2008). Team 
Effectiveness 1997-2007: A Review of Recent Advancements and a 
Glimpse Into the Future. Journal of Management, 34(3), 410-476.

Moretti, F., & Biancardi, D. (2020). Inbound open innovation and 
firm performance. Journal of Innovation & Knowledge, 5(1), 1-19.

Morgan T., Anokhin SA., Song C., Chistyakova, N. (2019). The role of 
customer participation in building new product development speed 
capabilities in turbulent environments. International Entrepreneurs-
hip and Management Journal, 15, 119-133. 

Najar, T. and Dhaouadi, K. (2020), “Chief Executive Officer’s traits 
and open innovation in small and medium enterprises: the mediating 
role of innovation climate”, Journal of Small Business and Enterprise 
Development, 27(4), 607-631.  

Natalicchio, A., Messeni Petruzzelli, A., Cardinali, S., & Savino, T. 
(2018). Open innovation and the human resource dimension: An in-
vestigation into the Italian manufacturing sector. Management Deci-
sion, 56(6), 1271-1284. 

Nielsen, S. (2010). Top management team diversity: a review of theo-
ries and methodologies. International Journal of Management Re-
views, 12(3), 301-316.

OECD (2005). Oslo Manual: Guidelines for Collecting and Interpre-
ting Innovation Data, 3rd ed.,OECD, Paris.

OECD/CAF (2019). América Latina y el Caribe 2019: Políticas para 
PYMEs competitivas en la Alianza del Pacífico y países participantes 
de América del Sur. OECD Publishing, Paris.

Röd, I. (2019). TMT diversity and innovation ambidexterity in family 
firms: The mediating role of open innovation breadth. Journal of Fa-
mily Business Management, 9(4), 377-392. 

Romijn, H., & Albaladejo, M. (2002). Determinants of innovation ca-
pability in small electronics and software firms in southeast England. 
Research Policy, 31(7), 1053-1067.

Souitaris, V. (2002). Firm-Specific Competencies Determining Tech-
nological Innovation: A Survey in Greece. R& D Management, 32(1), 
61-77.

Spithoven A, Vanhaverbeke W., & Roijakkers N. (2013). Open inno-
vation practices in SMEs and large enterprises. Small Business Econo-
mics 41, 537-562. 

Tapscott, D. (2012). Succeeding through radical openness. Rotman 
Magazine Winter, 17-21.

Tchuinou, C., Poulin, D., & Veilleux, S. (2021). Understanding the 
specific characteristics and determinants of open innovation in small 
and medium-sized enterprises: A systematic literature review. Inter-
national Journal of Innovation Management. Retrieved from https://
doi.org/10.1142/S1363919621500638

Teirlinck, P., & Spithoven A. (2013). Research collaboration and R&D 
outsourcing: Different R&D personnel requirements in SMEs. Tech-
novation, 33 (4-5), 142-153 

Theyel, N. (2012). Extending open innovation throughout the value 
chain by small and medium-sized manufacturers. International Small 
Business Journal: Researching Entrepreneurship, 31(3), 256-274. 

Tripathi, SS. (2016). Open Innovation in Indian Organizations: Types of 
Collaboration. Technology Innovation Management Review, 6(5), 15-23. 

Tripsas, M., & Gavetti, G. (2000). Capabilities, cognition, and inertia: 
evidence from digital imaging. Strategic Management Journal , 21(10-
11), 1147-1161.

Vega-Jurado, J.; Juliao-Esparragoza,  D.;  Paternina-Arboleda,  C.D., & 
Velez, M.C. (2015). Integrating  technology,management and marke-
ting innovation through open innovation models. Journal of Technoly 
Management and Innovation ,10, 85–90

Vega-Jurado, J., Polo-Otero, J.L., Cotes-Torres, M.A., & Vega-Cárca-
mo, J.C. (2017). La base de conocimiento y su impacto en la capaci-
dad de absorción de pymes de baja tecnología. Cuadernos de Admi-
nistración, 30(55), 1-30.

Vega-Jurado, J., Schmutzler, J., Manjarrés- Henríquez, L., & Vega-
Cárcamo, J. (2019). Orchestrating absorptive capacity: organizational 
catalysts of TMT’s influence. Management Research: Journal of the 
Iberoamerican Academy of Managemen, 17(4), 426-444. 

Vicentin, F.O.d.P., Vasconcelos Ribeiro Galina, S., Fernandes Rodri-
gues Alves, M. and Backx Noronha Viana, A. (2021), “Asymmetric 
effects of alliance intensity on absorptive capacity: the differences 
between potential and realized capacities”, Journal of Small Business 
and Enterprise Development, Vol. ahead-of-print No. ahead-of-print. 
https://doi.org/10.1108/JSBED-05-2020-0146.

Vinding, A. L. (2006). Absorptive capacity and innovative perfor-
mance: A human capital. Economics of Innovation and New Techno-
logy, 15, 507-517.

West, J., & Bogers, M. (2017). Open innovation: current status and 
research opportunities. Journal Innovation: Organization & Manage-
ment, 19, 43-50.

Zahra, S.A., & George, G. (2002). Absorptive capacity: a review, re-
conceptualization, and extension. Academy of Management Review, 
27(2), 185-203.



J. Technol. Manag. Innov. 2022. Volume 17, Issue 1

ISSN: 0718-2724. (http://jotmi.org)
Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economía y Negocios. 13

Annex 1. Items included in the questionnaire

Items for TMT diversity Coding
The members of the top management team have knowledge related to different disciplines. DIVER1
Members of the top management team have different professional backgrounds. DIVER2
The members of the top management team have a diverse profile in terms of training, experience, age. DIVER3
Members of the top management team differ in their educational level. DIVER4

Items for TMT Coordination

The top management team works in a coordinated manner COOR1
The top management team has few misunderstandings regarding the distribution of responsibilities. COOR2
The top management team generally accomplishes the task efficiently and effectively. COOR3

Items for employee education and training

Company employees have the education and training necessary for the development of their functions FORM1
Compared to companies in the sector, our employees have a higher level of education and training FORM2
The lack of qualified personnel is a major weakness of the company FORM3
The company has a great capacity to retain its qualified staff FORM4
The company actively promotes the training, updating and training of employees FORM5
Items for employee experience
The company’s employees have extensive experience in the development of the company’s own activities EXP1
Company employees are well aware of market behavior EXP2
Employees have acquired most of their experience in the company EXP3
Employees have acquired most of their experience in other companies in the sector EXP4
The average seniority of the company’s employees exceeds the average of the companies in the sector EXP5
Compared to the competition, our employees have more experience EXP6
Open Innovation: Acquisition of knowledge
In this company it is considered that the technology that has been purchased can create new opportunities ADQUI1
The company is willing to buy the intellectual property of other companies to support internal development ADQUI2
In the company it is believed that it is beneficial to determine systematic and formal ways of searching for external knowledge 
and technology. ADQUI3

To ensure the development of new products / processes, in this company the knowledge of other companies is usually acquired ADQUI4
In this company external knowledge / technology is considered to contribute significantly to innovation. ADQUI5
It is believed that investing in a new company could generate new knowledge / technology for the company. ADQUI6
Open Innovation: Collaboration with external actors
In this company, R&D services are acquired from knowledge institutions such as universities, institutes, laboratories, among others. ACTOR1
With the aim of acquiring new technologies and knowledge, this company cooperates with institutions such as universities, ins-
titutes, laboratories, among others. ACTOR2

In this company, knowledge is acquired through informal relationships with researchers from universities, R&D centers and institutes. ACTOR3
In this company, knowledge is acquired through mentoring with graduate students ACTOR4
With the aim of acquiring new technologies and knowledge, this company cooperates with high-tech companies ACTOR5
In order to acquire new technologies and knowledge, this company cooperates with competitors ACTOR6
With the aim of acquiring new technologies and knowledge, this company cooperates with consulting companies ACTOR7
Open Innovation: Co-creation with business customers
Customers / users participate in the process of developing new products / services CLIENT1
Products / services are generally developed in light of customer wishes and suggestions CLIENT2
To acquire new knowledge / technology, cooperate with customers CLIENT3
Users participate in the process of testing new products / services CLIENT4
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