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Abstract: The relationship between human capital and innovative performance in service companies
has been studied in countries with fast-growing economies and knowledge-intensive companies,
but little evidence exists in other contexts. The research examined the relationship between human
capital variables and the innovative performance of Ecuadorian service companies. The methodology
is quantitative. It is a non-experimental, cross-sectional investigation, and data from Ecuador from
the national survey of innovation activities 2015 were used. A bivariate probit regression was
performed. The results indicate that the variable training in innovation activities is positively related
to service innovation, but not to process innovation, because service innovation requires a greater
development of skills and abilities than process innovation in these activities. Company workers
and the variable workers with higher education are positively related to process innovation, but
not to service innovation. The research contributes to the gap in the literature on the relationship
between human capital variables and innovative performance and provides empirical evidence of the
relationship in developing countries where evidence is scarce. The research has practical implications
for managers and administrators of service companies: Increasing training in innovation activities can
increase the potential for service innovation and increasing workers with higher education increases
the innovative potential in the processes in these companies. The originality of this study is that
it presents evidence of this relationship in a developing country that has companies in a different
context such as scarcity of qualified human resources, low level of R&D investment, and companies
with a medium level of knowledge complexity, since the evidence focuses on companies in developed
countries and knowledge-intensive companies.

Keywords: human capital; innovative performance; training; specialized personnel

1. Introduction

Innovation is a driver of a country’s economic development (Aleknavičiūtė et al.
2016; Pejić Bach et al. 2015). In developed countries, human capital is the most important
source of innovative performance in companies (Aleknavičiūtė et al. 2016). In developing
countries, many companies have low innovation capacity and as a result have a low level of
competitiveness (Pejić Bach et al. 2015), due to low investment in research and development
and several internal barriers in companies such as the lack of qualified personnel (Zanello
et al. 2016).

Innovation in service companies has had less interest in specialized literature than
manufacturing or product innovation (Gopalakrishnan et al. 1999). Innovation in service
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companies represents a strategic advantage (Prajogo and Oke 2016; Storey and Kahn 2010)
and sustained growth for these companies (Tadic et al. 2015). Service companies require
human capital for innovation, that is, to develop skills and abilities in staff (Storey and Kahn
2010). The evidence of the relationship between human capital and innovative performance
in service companies is concentrated in knowledge-intensive companies (Doloreux and
Frigon 2020; Figueiredo et al. 2019)

There is a strong expansion in knowledge-intensive service companies that are consid-
ered essential for the development of economies because they contribute to the generation
of employment and wealth (Miles et al. 2018), so it is important to know how service
companies innovate and examine these companies regarding the relationship between
human capital and innovative performance.

Human capital is considered a part of the intellectual capital of a company, including
knowledge, skills, know-how, education, and learning capacity (Aleknavičiūtė et al. 2016).
Human capital is formed by education (Carter 1989; González et al. 2016), training (Chat-
terjee 2017; Hewitt-Dundas 2006), and experience at work, especially in previous R&D
processes (Allameh 2018; González et al. 2016). Its main purpose is to create innovation
in companies through generating new ideas, and creating and improving products and
services (Agostini et al. 2017).

The relationship between human capital variables and innovative performance has
been studied in fast-growing economies (Ma et al. 2019) and in companies with complex
knowledge (Buenechea-Elberdin et al. 2018) and knowledge-intensive service companies
(Doloreux and Frigon 2020), but there are few studies in other contexts, such as companies
in developing countries that have less qualified workers and service companies handle
less complexity of knowledge, so it is not known in these other contexts if the variables
of human capital are related to the innovative performance of companies. Little is known
yet about how human capital or the skills and abilities acquired by workers affect innova-
tive performance in service companies (Chowhan 2016; Nieves and Quintana 2018), and
there is a gap in the literature on the relationship between human capital and innovative
performance (Van Uden et al. 2017).

This research aims to examine the relationship between human capital variables
and innovative performance in service companies in Ecuador, a developing country, to
contribute to the gap in the literature on how human skills can affect innovation in service
companies. In Ecuador, these companies have a medium level of technology and complexity
of knowledge. In 2014, Ecuador spent 0.44 of its GDP on R&D (World Bank 2021), which
indicates that it is a country with a low level of investment in innovation. It is a country in
which service companies have a shortage of qualified workers.

This study is original because it presents evidence on the relationship between human
capital and innovative performance in Ecuador, a developing country that has companies in a
different context, such as a shortage of qualified human resources, a low level of investment in
R&D, and service companies with a medium level of knowledge complexity, since the evidence
focuses on companies from developed countries and knowledge-intensive companies.

The study provides results regarding which variables of human capital are positively
related to innovative performance in these service companies that operate in a different
context from those companies where there is empirical evidence, which allows us to
understand how human skills contribute to innovation in these types of companies.

The structure of the paper is as follows. In Section 2, the literature review is described,
and the research hypotheses are outlined. Section 3 presents the data and the methodology.
Section 4 reports the results. In Section 5 the results are discussed. Finally, Section 6 presents
the conclusions and implications.

2. Literature Review

The resource-based view of firms considers innovation as a result of the resources
and capabilities available to the company (Barney 1991; Penrose 1959; Wernerfelt 1984).
In this theory, knowledge is considered the main resource for innovation (Grant 1996).
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In the open innovation paradigm, knowledge in the company for innovation may be
limited, so they seek to increase knowledge by acquiring external knowledge through links
with other market players (Bogers et al. 2018), but the company requires an absorption
capacity that allows internalizing the external knowledge that reaches the company as a
result of interactions with other companies and organizations (Cohen and Levinthal 1990;
Laursen and Salter 2006). In service companies, there is a relationship between human
capital and the absorptive capacity of the company in such a way that the more human
capital the company has, the greater its capacity to absorb external knowledge or assimilate
new knowledge in the company (Doloreux and Frigon 2020). Absorptive capacity is a
determining factor for innovation in developing countries (Pekovic et al. 2015).

Human capital has been widely recognized as a driver of business innovation (Jones
and Grimshaw 2012). The main elements of human capital are knowledge, skills, know-
how, education, and learning capacity (Aleknavičiūtė et al. 2016). Human capital is formed
by education, training, willingness to change at work, and job satisfaction, and is composed
of tangible and intangible resources, all of which lead to the competitive advantage of
companies (McGuirk et al. 2015). Human capital is considered a part of the intellectual
capital of a company, and although the benefits of human capital are not visible, knowledge
is the main factor of human capital (Aleknavičiūtė et al. 2016).

Knowledge-based human resource management methods with a mediatory role of
human capital impact the innovative performance, including those practices purposefully
designed to enhance knowledge processes within an organization. (Shahtaheri and Tey-
mournejad 2020). Ethical leadership with the mediating role of human capital impacts
the innovative performance of companies, because it encourages ideas for staff innovation
(Ullah et al. 2021). Human resource management can increase the human capital of orga-
nizations by managing to share the tacit knowledge that employees have (Oliveira et al.
2021), and knowledge-based human resource management increases the intellectual capital
of the company, and this is the innovative performance of companies (Kianto et al. 2017).

The main purpose of human capital is to create innovation in companies through gen-
erating new ideas, and creating and improving products and services (Agostini et al. 2017).
Human capital specifically in service companies has the ability to create new knowledge
and lead to innovation and competitive advantage (Prajogo and Oke 2016). Innovation is
achieved by using the skills and abilities of staff to generate new knowledge or new uses
of knowledge or combine knowledge to achieve innovation (Rupietta and Backes-Gellner
2019). Innovation can also be increased by the company’s human capital through the role
of social capital, which leads to more prudent and sustainable innovative organizations
(Samad 2020).

Empirical evidence in the literature indicates that human capital has a greater im-
pact on innovative performance in companies in fast-growing economies (Ma et al. 2019)
and in companies that manage complex knowledge (Buenechea-Elberdin et al. 2018) and
knowledge-intensive service companies or those that provide sophisticated knowledge-
based services (Doloreux and Frigon 2020) because the workers represent the company’s
R&D capabilities, practical knowledge, experience, and know-how (Ma and Yu 2021).
However, a critical portion of the knowledge required for service innovation comes from
the knowledge of workers and is created outside of formal R&D activities (Capozza and
Divella 2019), such as the customer relationship network or at the points of contact between
customers and employees (O’Cass and Wetzels 2018).

There are differences between service innovation and manufacturing innovation:
Service innovation companies sometimes have a lower level of R&D intensity (Durst et al.
2015), so in these companies, the knowledge of the workers and the links with other
companies and organizations have an important role to acquire external knowledge, since
knowledge and innovative ideas can come from different sources and arise from their
daily activities or from employees, internal R&D, and from other external sources such
as customers, suppliers, service providers, and universities (Zieba et al. 2017). Service
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innovation can also come from co-creation processes with other actors, mainly customers
andsuppliers (Hidalgo and Herrera 2020).

The literature on service innovation, although it has been increasing in recent years,
is still scarce, but it recognizes that services are intangible and sometimes personalized to
the needs of the client, which is why service innovation is different, so service companies
do not always carry out R&D to innovate, but they do need to increase knowledge to
innovate (Durst et al. 2015), so these companies have different ways in which they achieve
knowledge for co-creation and transfer of knowledge for innovation between service
companies (Figueiredo et al. 2019). Therefore, further studies on service innovation are
required (Durst et al. 2015).

Despite the little empirical evidence on the relationship of the human capital variables
examined in this research with innovative performance in service companies, little is
known about how human capital, or the skills and abilities acquired by workers affect the
innovative performance in service companies (Chowhan 2016; Nieves and Quintana 2018)
so there is a gap in the literature on the relationship between human capital and innovative
performance (Van Uden et al. 2017).

The variables of human capital are related to the stock of knowledge, quality of
knowledge, and development of human capital, so the variable of the knowledge stock can
be measured by the total number of workers available to the company since it represents
the stock of knowledge for innovation and includes the key workers in the knowledge
regarding human capital in the company and can lead to innovation (Mariz-Pérez et al.
2012; Sánchez Muñoz et al. 2014).

Human capital contributes with knowledge, skills, and know-how (Aleknavičiūtė et al.
2016), and increases the absorptive capacity of the company (González et al. 2016), which is
a capacity to absorb external knowledge acquired by the company through links with other
companies and organizations. Innovation comes from finding new knowledge or new uses
for knowledge for which human skills are used (Rupietta and Backes-Gellner 2019) and
represents the previous experiences (González et al. 2016). Depending on this stock of
knowledge and experiences, the company increases its human capital and can also increase
its innovative potential. Considering these factors, we argue the following hypothesis:

Hypothesis 1 (H1). Company workers are positively related to the innovation of services and
processes of the service companies.

Human capital is acquired through formal education where skills are developed (Al-
lameh 2018; González et al. 2016). It is considered that such workers, through formal
education, acquire knowledge and develop skills and that such workers can internally ex-
pand knowledge to other workers in the company. Further, workers with higher education
are in a better technical position to recognize the external knowledge that comes to the
company through external sources of information and internalize it in the company so that
it is available for innovation (Carter 1989). The management literature has identified highly
qualified human capital as a crucial dimension of the innovation process in the company
(Fonseca et al. 2019).

Higher education provides workers with skills and abilities (Carter 1989; González
et al. 2016), and these skills are used in innovation in companies (Capozza and Divella
2019; Aleknavičiūtė et al. 2016; Smith et al. 2005; Van Uden et al. 2017). These human skills
provided by higher education increase the human capital of the company, and workers
with formal education have a better capacity to help identify and internalize the external
knowledge that the company requires for innovation (Carter 1989). Further, workers with
a higher education are a measure of human capital. Considering these factors, we argue
the following hypothesis.

Hypothesis 2 (H2). Workers with higher education are positively related to the innovation of
services and processes of service companies.
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Human capital is acquired through training and experience at work, especially in
previous R&D processes (Allameh 2018; González et al. 2016). Human capital is also
measured with the variable training for innovation activities. It is identified with the
training of workers in companies in the various innovative activities and is important
because it increases skills, knowledge, and skills for innovation (Lin and Chen 2006).
Training also increases the level of specialization of workers which promotes innovation
in the company (Chatterjee 2017; Hewitt-Dundas 2006). The evidence of companies that
invest in professional training is that they have high returns on investment and economic
benefits (Samoliuk et al. 2021).

Human resource management such as training aimed at improving staff skills is more
effective for innovation in emerging economies than formal education of workers (Capozza
and Divella 2019). The mediating effect of learning orientation in the company and business
strategy contributes to the results of innovation. Therefore, through training in innovation
activities, the company improves its innovative potential (Meekaewkunchorn et al. 2021).

Considering that training increases knowledge, provides skills, and develops skills
to staff, complementing the skills provided by higher education and providing specific
skills for innovation in companies (Chang et al. 2011; Martínez-Ros and Orfila-Sintes 2012;
Ottenbacher et al. 2006; Van Uden et al. 2017). It increases knowledge for innovation
(Lin and Chen 2006), and also increases the level of specialization of workers which
promotes innovation in the company (Chatterjee 2017; Hewitt-Dundas 2006). Training
in innovation activities increases the human capital of the company and its potential to
develop innovations. Considering these factors, we argue the following hypothesis.

Hypothesis 3 (H3). Training in innovation activities is positively related to the innovation of
Services and processes of service companies.

The research examines the relationship between the variables of human capital and
innovative performance using data from Ecuador. Two types of service and process
innovation are considered because human capital can influence differently depending on
the type of innovation (Buenechea-Elberdin et al. 2017). In the literature, variables have
been identified that can affect the innovation in a company, such as the variable company
seniority because older companies may have more accumulated knowledge (Lefebvre
et al. 2015), and the variable R&D intensity measured in R&D/sales expenses considered a
measure of the absorption capacity of the company due to the fact that companies with more
expenses in R&D they can develop greater skills and knowledge (Cohen and Levinthal 1990;
Laursen and Salter 2006). The innovation capacity of a company can also vary according to
its characteristics such as its size, industry, and area of activity (Civelek et al. 2021) or by
the type of investment in innovation (Lewandowska 2021). Figure 1 shows the relationship
of the variables identified in the literature review.
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3. Methodology

The method used was quantitative. The design was non-experimental and transversal.
The quantitative method was an appropriate method for examining relationships on the
variables of human capital and innovative performance. The research uses a deductive
approach as it starts from previous theories. Several scholars have used the quantitative
method to examine human capital variables and their relationship to innovative perfor-
mance (e.g., Capozza and Divella 2019; Fonseca et al. 2019; Van Uden et al. 2017).

The study population of the research corresponds to the companies of the Ecuadorian
national survey of innovation activities 2015 (period 2012 to 2014). The Ecuadorian survey
follows the guidelines of the Oslo manual (OECD/Eurostat 2018) which is widely used in
many Latin American countries (Guillard and Salazar 2017) and countries of the Organiza-
tion for Economic Cooperation and Development (OECD). The data were collected in 2015
and 2016 by the National Institute of Statistics and Censuses of Ecuador (INEC), through
visits with interviewers to each of the 6275 companies in the sample (industrial, commercial,
service, retail, mining and quarry companies). The INEC validated the registration of the
survey data through software that had a data validation mesh. The INEC also carried out
all the reliability analysis tests of the survey data, such as a Cronbach’s alpha, prior to the
survey data being posted on the INEC website and made available to the public. For the
present study, 2509 service companies were filtered from the survey sample.

The form used by the INEC follows the guidelines of the Oslo Manual (OECD/Eurostat
2018) and registers in a binary variable if the company has carried out service innovation
in the period examined, and likewise in another binary variable if it has carried out process
innovation. The form records the number of workers by level of education of the workers
and the expenses for training in R&D activities that the company has carried out in the
period examined. Ecuador uses the dollar as its current currency.

To measure the innovative performance of service companies, the criterion of having
two measures for innovative performance was used: service innovation and process innova-
tion with a dichotomous variable measure that takes the value of one for service companies
have innovated in the analyzed period and takes the value of zero for companies that have
not innovated in the analyzed period.

To measure human capital in this research, the following measures were considered:
(a) workers of the company measured by the number of workers of the company that
represents the stock of knowledge of the company (Sánchez Muñoz et al. 2014) (b) workers
with higher education that measures the quality of knowledge measured by the ratio
number of workers with higher education/total workers (Carter 1989; González et al.
2016) and (c) the training of workers in innovation activities measured by the ratio of
training expenditures for innovation activities to total sales, which measure knowledge
development (González et al. 2016; Lin and Chen 2006).

To measure the control variables: company seniority, the number of years of the
company in business was considered (Lefebvre et al. 2015) and to measure the variable
R&D intensity, the ratio of R&D/sales expenses was considered (Laursen and Salter 2006).
Table 1 shows the composition of the variables.

Econometric model:
The following econometric model based on the literature is presented.

Y1 = β 0 + β 1 X1 + β 2 X2 + β 3 X3 + β 4 X4 + β5 X5 + εi (1)

Y2 = β 0 + β 1 X1 + β 2 X2 + β 3 X3 + β 4 X4 + β5 X5 + εi (2)

Dependent variable:
Y1 = Service innovation.
Y2 = Process innovation.
Explanatory variables:
X1 = Number of workers in the company.
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X2 = Workers with completed higher education (including those in higher technical
education)/total workers.

X3 = Expenditure on staff training for innovation activities/total sales.
Control variables:
X4 = Years of the company in business.
X5 = R&D expenses/total sales.
The verification of the Pearson correlations between the variables was carried out

in order to verify if there are strong correlations between the variables (Kozak 2009). It
was verified that there is no strong multicollinearity between the variables using the
VIF (variance inflation factor) test, verifying that the VIF value is less than 3.0, which
is a commonly accepted value (Brauer and Wiersema 2012). To avoid heteroscedasticity
problems, the model incorporates robust standard errors, which allows the construction of
a heteroscedasticity-robust t statistic, for which Software Stata was used.

Table 1. Variable composition.

Nomenclature Composition Variable Type Authors

Service Innovation Y1 1 = There is service innovation
0 = There is no service innovation Binomial

Process Innovation Y2 1 = There is process innovation
0 = There is no process innovation Binomial

Company workers X1 Number of employees in the
company Continuous Ma and Yu (2021);

Sánchez Muñoz et al. (2014)

Higher education
workers X2 Number of higher education

workers/total workers Continuous

Capozza and Divella (2019);
McGuirk et al. (2015);

Na (2021);
Van Uden et al. (2017)

Training innovation
activities X3 Expenditure on training of

innovation activities/total sales Continuous

Capozza and Divella (2019);
Chang et al. (2011);

Ma et al. (2019); Martínez-Ros
and Orfila-Sintes (2012);

Na (2021);
Van Uden et al. (2017)

Company seniority X4 Number of years of the company
in business Continuous Lefebvre et al. (2015);

Onkelinx et al. (2016)

R&D intensity X5 R&D expenses/total sales Continuous Gallié and Legros (2012);
Laursen and Salter (2006)

Regression:
The regression method was the bivariate probit, this probit method was selected

because the dependent variables are binary so it is necessary to use a discrete method and
for these cases other methods such as least squares are not appropriate, so it has been model
of discrete choice and the distribution function of the typified normal. We selected bivariate
probit because we have two binary dependent variables (service innovation and process
innovation) that could be correlated and the same group of explanatory or independent
variables. The literature shows evidence of this bivariate probit method in the treatment of
two binary variables for innovative performance (e.g., Criscuolo et al. 2018; Gómez et al.
2016; Ruiz-Pava and Forero-Pineda 2018).

The bivariate probit regression is performed using two models, the baseline model
that includes only the control variables and the full model that includes all the independent
variables and the control variables, in order to verify that in the full model there is no
significant variation when including the independent variables.
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4. Results

For the econometric model, the existence of problems of endogeneity, heteroscedastic-
ity, and multicollinearity was analyzed. It was verified that there are no strong correlations
between the variables as shown in Table 2 where the correlations are less than 0.8. There-
fore, with the values of the correlations obtained, it is verified that there are no strong
correlations between the variables (Kozak 2009).

Table 2. Pearson correlations of variables.

Variable Company
Workers

Higher Education
Workers

Training Innovation
Activities

Company
Seniority R&D Intensity

Company workers 1 0.402 ** −0.0044 0.060 ** −0.00393
Higher education workers 0.402 ** 1 0.021 0.135 ** 0.047 **

Training innovation activities −0.0044 0.021 1 0.015 0.020
Company seniority 0.060 ** 0.135 ** 0.015 1 −0.025 *

R&D intensity −0.00393 0.047 ** 0.020 −0.025 * 1

**. The correlation is significant at the 0.01 level (2 tails). *. The correlation is significant at the 0.05 level (2 tails).

To verify multicollinearity problems, the VIF test (inflation of variance factor) was
used. Table 3 shows the VIF values were obtained <3, concluding that they were within the
commonly accepted values (Brauer and Wiersema 2012). Thus, it was validated that there
were no multicollinearity problems.

Table 3. VIF Factor (variance inflation factor).

Variable VIF

Company workers 1.194
Higher education workers 1.216

Training innovation activities 1.001
Company seniority 1.020

R&D intensity 1.004

4.1. Descriptive Results

Descriptive results were obtained by classifying the companies according to the Inter-
national Standard Industrial Classification, which is shown in Table 4, where it is observed
that the groups with the most companies in the sample are: construction, with 19.49%,
transportation and storage, with 15.94%, accommodation and food service activities, with
15.58%, and professional, scientific, and technical activities, with 14.15%. This shows that in
Ecuador, service companies are mostly medium-level industries of knowledge complexity.

Table 4. Service companies in the sample according to the International Standard Industrial Classification.

Group Description Number of Companies Percentage (%)

D Electricity, gas, steam, and air conditioning supply 39 1.55

E Water supply, sewerage, waste management, and
remediation activities 62 2.47

F Construction 489 19.49
H Transportation and storage 400 15.94
I Accommodation and food service activities 391 15.58
J Information and communication 175 6.97
K Financial and insurance activities 240 9.57
L Real estate activities 101 4.03
M Professional, scientific and technical activities 355 14.15
N Administrative and support service activities 92 3.67
Q Human health and social work activities 165 6.58

Total 2509 100.00
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Table 5 shows the number of workers in service companies by level of education,
where it is observed that there is a low number of workers qualified in specific tasks
that require specialized knowledge (doctorate 0.29%, master’s degree 1.79%, specialist
1.92%, technologist/technical 5.80%) and the largest number of workers is concentrated
in the levels of higher education 23.36% and bachelor with 48.11% who contribute with
general knowledge.

Table 5. Educational level of company staff.

Educational Level Number of Workers Year
(2014) Percentage (%)

Doctorate 946 0.29
Master’s degree 5934 1.79

Specialist 6357 1.92
Higher education 77,282 23.36

Technologist/technical 19,183 5.80
Bachelor 165,516 49.11

Basic education 58,673 17.73
Total 330,891 100.00

Table 6 details the descriptive results of the mean and standard deviation of each
variable analyzed, the companies examined have a mean number of workers = 131.88, ratio
higher education/total workers o = 0.29, ratio expenses training activities innovation/total
sales = 0.001, years in business = 16.98, and ratio expenses in R&D/total sales = 0.005.
In these results, low values are observed in the expenses of companies in the training of
innovation activities and R&D intensity. This constitutes a limitation in the development of
the human capital of Ecuador’s service companies.

Table 6. Descriptive results.

Variable Measure Mean Standard Deviation

Company workers Number of workers 131.88 458.06

Higher education workers Worker with higher education
Ratio of workers with higher education/total workers

36.08
0.29

151.31
0.28

Expenditure training
activities innovation Ratio expenses training activities innovation/total sales 0.001 0.025

Company seniority Years in business 16.98 13.80

R&D intensity Ratio expenses R&D/total sales 0.005 0.124

4.2. Probit Regression Results

In Table 7, the estimates of the bivariate probit regression for the two models are shown.
The first two columns for the baseline model that only considers the control variables, the
coefficients of this model are consistent with the previous literature on innovation and,
as an important aspect, do not vary much in magnitude or significance when we include
the independent variables. The full model includes both the independent variables and
the control variables, it is observed that the variable company workers and workers with
higher education are significant for process innovation and training innovation activities is
significant for service innovation. Regarding the control variables, it is observed that R&D
intensity is significant for process innovation.
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Table 7. Bivariate probit regression results.

Baseline Model Full Model

Variables
Service Innovation

(Coef/Robust
Standard Error)

Process Innovation
(Coef/Standard
Robust Error)

Service Innovation
(Coef/Robust

Standard Error)

Process Innovation
(Coef/Standard
Robust Error)

Company workers −0.1857054
(0.1692586)

0.3991925 ***
(0.0436765)

Workers with higher
education

0.1406484
(0.2842448)

0.6904759 ***
(0.0895475)

Training innovation
activities

1.210912 *
(0.7604263)

1.770106
(1.326696)

Company seniority −0.0264673 ***
(0.0102462)

0.0071054 ***
(0.0018843)

−0.3830874
(0.2463664)

0.0308844
(0.0787704)

R&D intensity 0.1322727
(0.1148146)

15.9831 **
(7.373352)

0.1412018
(0.1065592)

14.12894 **
(6.879723)

Constant −2.491635 ***
(0.1749337)

−0.70501 ***
(0.0436946)

−2.228359 ***
(0.2603093)

−1.487104 ***
(0.108257)

Number of comments 2509 2509

Wald chi2(10) 26.70 161.03

Prob > chi2 0.0000 0.0000

Note: *** p value < 0.01, ** p value < 0.05, * p value < 0.10.

The results of Table 7 show that the hypothesis H1 = workers of the company, is posi-
tively related to process innovation and no relationship was found with service innovation.
In relation to the hypothesis H2 = workers with higher education, it is positively related to
process innovation and no relationship was found with service innovation.

In relation to hypothesis H3 = training in innovation activities is positively related to
service innovation and no relationship was found with process innovation. No relationship
was found of the company seniority with the innovation of services and the innovation
of processes, in addition it was found that the intensity R & D is positively related to the
innovation of processes and not to the innovation of services.

5. Discussion

This research aimed to examine the relationship between human capital variables
and innovative performance in service companies in Ecuador, a developing country, to
contribute to the gap in the literature on how human skills can affect innovation in service
companies. The human capital variables that were examined were: company workers,
workers with higher education, and training in innovation activities.

Regarding the hypothesis H1 company workers, which represents the stock of knowl-
edge of the company, no relationship was found with the innovation of services. However,
with the innovation of processes, the results were different from those found by Sánchez
Muñoz et al. (2014), who found in service companies that the number of workers is neg-
atively related to service innovation. The results could be explained because in service
companies, they require greater development of skills and abilities (Storey and Kahn 2010)
to innovate services than the knowledge required to innovate processes. The results are
different from what was mentioned by Ma and Yu (2021), who found that the number of
workers, especially R&D workers, increases the R&D capabilities and the innovative poten-
tial in the company. This is explained because service companies may have a lower level of
R&D (Durst et al. 2015), because a portion of the knowledge required for service innovation
can come from the knowledge of workers and be created outside of formal R&D activities
(Capozza and Divella 2019), such as knowledge in the customer relationship network or at
the points of contact between customers and employees (O’Cass and Wetzels 2018).
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Regarding the hypothesis H2 workers with higher education that represents the skills
and abilities achieved by workers with higher education, the results indicate that it was
not related to service innovation. These results are in agreement with those found by
Van Uden et al. (2017), McGuirk et al. (2015), and Sánchez Muñoz et al. (2014), who
found no relationship between higher education of workers and service innovation, but
are contrary to those found by Smith et al. (2005), Barasa et al. (2017), and Na (2021),
who did find a relationship between the higher education of workers and innovation
in services. The results can be explained in a similar way, the knowledge provided by
formal education increases organizational knowledge, but this knowledge is more useful
to innovate processes, since to innovate services companies require greater development
of skills and abilities (Storey and Kahn 2010). The results are also explained by the fact
that Ecuadorian companies have a low percentage of workers with a complete university
education, so this variable contributes to process innovation in service companies but does
not provide the skills and knowledge necessary for service innovation.

Regarding the H3 hypothesis, training in innovation activities, a positive relationship
was found with the innovation of the service, which is in accordance with the results of Van
Uden et al. (2017), Chang et al. (2011), Martínez-Ros and Orfila-Sintes (2012), Nieves and
Quintana (2018), Ottenbacher et al. (2006), Prajogo and Oke (2016), Goodarzi et al. (2015),
Chatterjee (2017) and Na (2021). The results can be explained by the fact that training
in innovation activities manages to develop those skills that innovation require and that
are generally not obtained with higher education, such as skills to work with specific
knowledge, which generate new uses for knowledge or can combine existing knowledge
to gain new knowledge and skills and knowledge that increase absorptive capacity. The
results show that the variable training in innovation activities is an important variable
in Ecuadorian service companies since through training in innovation activities workers
increase their skills and abilities to develop and innovate services, while the other variables
workers of the company and workers with university education only they affect process
innovation, that is, they increase organizational knowledge to improve processes.

As for the company seniority, the results indicate that this variable is not related to
innovation, this could be explained because innovation is produced mainly for knowledge
and in these companies the knowledge accumulated by the seniority of the company does
not affect service innovation, similarly the variable R&D intensity (R&D/sales expenses) is
only related to process innovation, which could be explained by the companies that spend
the most in R&D they are not necessarily the ones that acquire more knowledge for the
development of innovation, since service innovation requires a higher level of expertise
than process innovation.

The research has theoretical implications because Ecuadorian service companies have
low levels of investment in R&D and level of education of workers. Likewise, the envi-
ronment of the service industry in Ecuador corresponds to companies that do not manage
complex levels of knowledge, and it is a type of company in developing countries for which
there is little empirical evidence on how human skills contribute to innovation, because the
empirical evidence on the relationship between human capital and innovation in service
companies is concentrates on companies with fast-growing economies (Ma et al. 2019) and
companies that handle complex knowledge (Buenechea-Elberdin et al. 2018) or knowledge-
intensive services companies, or those that provide sophisticated knowledge-based services
(Doloreux and Frigon 2020). The research contributes to the literature that these compa-
nies, through training in innovation activities, develop the skills and abilities necessary to
influence innovation in the service, despite the limitations in investment in R&D and the
level of staff education, because the training develops specific skills for innovation, which
are not developed by higher education that provides skills for process innovation in these
companies.

The research has practical implications for managers and administrators of service
companies, in terms of the knowledge that increasing training in innovation activities
can increase the company’s human capital and this can increase the potential to innovate
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services, so increasing the level of training of workers increases human capital and this can
increase the potential to innovate the processes of service companies.

6. Conclusions

This research aims to examine the relationship between human capital variables
and innovative performance in service companies in Ecuador, a developing country, to
contribute to the gap in the literature on how human skills can affect innovation in service
companies. The human capital variables that were examined were: company workers,
workers with higher education, and training in innovation activities.

6.1. Main Conclusions

The main findings are that in the service companies of Ecuador training in innovation
activities is positively related to service innovation, and the other two variables examined:
company workers and workers with higher education are related to process innovation in
service companies. This implies that training in innovation activities improves workers’
skills and abilities that are specific and necessary for service innovation, such as skills
to manage knowledge or find new uses for knowledge, provide new innovation ideas,
which are skills and abilities that they are not obtained in higher education, which provides
general skills for work in the company, nor with company workers, which represents the
general stock of knowledge in the company.

6.2. Theoretical Implications

The research has theoretical implications due to the fact that the service companies
examined have low levels of investment in R&D and level of education of the workers.
Likewise, the environment of the service industry in Ecuador corresponds to companies
that do not manage levels knowledge complexes, and it is a type of developing country
company for which there is little empirical evidence of the relationship human capital and
service innovation, given that the empirical evidence is concentrated in companies with
fast-growing economies and in companies that manage complex knowledge or knowledge-
intensive service companies, or those that provide sophisticated knowledge-based services.
The theoretical implication is that these companies, through training, develop the necessary
skills and abilities to achieve service innovation, despite the limitations in investment in
R&D and the level of education of the staff.

6.3. Practical Implications

The research has practical implications for managers and administrators of service
companies in similar contexts, in terms of the knowledge that increasing training in inno-
vation activities can increase the company’s human capital and increase the potential to
innovate services, as well increasing the number of workers with higher education can
increase the potential for process innovation in these companies.

This research has social implications because a representative number of service
companies in developing countries have deficiencies in qualified human resources and low
levels of R&D and this knowledge allows you to understand that training in innovation
activities is a main variable that allows them to develop skills and abilities of the staff to
increase human capital and improve their innovative performance. Through this, they can
improve their social environment.

6.4. Limitations and Future Lines of Research

The results of this research should be considered as limited due to the temporality of
the data and the scarce empirical evidence of the relationship in companies of service of
human capital and innovative performance in developing countries. Future research is
recommended to obtain more empirical evidence of these relationships in other developing
countries, in addition to the availability of longitudinal data that allows validating the
evidence provided on the variables that affect innovation in service companies in these
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countries. It is recommended to study how the co-creation process affects human capital
in service companies and to carry out studies on knowledge-based human resources
management practices that impact the human capital of a service company, producing
greater performance in innovation, in developing countries.
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