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Abstract: Organizational culture (OC) is one of the key factors that enables the development of
innovation. A great deal of research has analyzed the characteristics that make up an innovation-
focused OC; however, none have unified them. This article analyzes and integrates the literature
on the characteristics of an innovation OC. Its objective was to test whether there is a specific set of
distinctive characteristics of an innovation-focused OC that, once identified, can be implemented and
developed by firms. To this end, this study proposed and tested a model for measuring the innovation
orientation of an OC. This study collected samples from small- and medium-sized companies from
the oil-producing states of Mexico, obtaining information from 176 companies. To determine the
group of characteristics that make up an organizational culture of innovation (OCI), the authors
applied non-experimental, descriptive, transactional research with a quantitative approach. Results
were obtained through the application of the following statistical techniques: Bonnet test, KMO index,
Bartlett’s sphericity, Chi-square, confirmatory factor analysis, Cronbach’s alpha, principal component
analysis and structural equations, which made it possible to measure the level of innovation of the
OCI of these companies and to determine the characteristics that comprise it. The proposed model
allowed us to identify the existence of a specific group of behavioral characteristics that emanate
from a company’s personnel and another group of characteristics that arise from the company
itself. Both integrated groups determine whether the OC is focused on innovation. The results also
confirmed that the level of innovation of a company depends greatly on its personnel. The authors
found no previous work that analyzed these characteristics from the joint perspectives of employees,
middle managers and managers. This research considered the opinions of these agents, which confers
greater veracity to the findings obtained. The limitations and implications are listed at the end of
the study.

Keywords: organizational culture; innovation; innovation organizational culture; characteristics

1. Introduction

Due to the current trend of globalization, organizations are immersed in a changing
environment, where competitive advantages are difficult to maintain. Therefore, it is im-
portant to identify, renew and combine resources and capabilities so that companies can
consider alternatives that guarantee their survival and success [1], as well as the integration
of permanent innovation as a strategy to face this unstable environment [2,3]. Therefore,
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the analysis and management of the development of innovation within companies are es-
sential. In this sense, Schumpeter [4] emphasized the importance of organizations focusing
on innovation, stating that a country without innovative organizations is condemned to
technological and economic backwardness and, therefore, to poverty.

Research carried out in recent decades to determine the factors that focus a company
on innovation have all assigned a prominent role to OC (organizational culture) [5,6]. Along
these lines, Souto [7] affirmed that by focusing OC on innovation, companies can achieve
success and, at the same time, surpass the competition in the development of opportunities.

A review of the literature shows that since the formal study of OCI (organizational
culture of innovation) began in 1978 with the work of Roger Harrison [8], many researchers
have focused on analyzing the behavioral characteristics that make it up [5,9]. However,
there is still no epistemology regarding them [10].

Innovation is increasingly important in growth processes, in facing the economic crisis
derived from market globalization and, even more so, in the process leading to economic
development and social welfare. According to the National Survey on Productivity and
Competitiveness of Micro, Small and Medium-Sized Enterprises [11], 97.6% of the approxi-
mately 4 million enterprises in Mexico are microenterprises, which account for 75.4% of
the economically active population, followed by small enterprises, which account for 2.0%
and 0.4% of workers, while medium-sized enterprises account for 13.5% and have 11.1% of
the total number of current workers. Of all of them, only 35% invest less than 2% of their
revenue into innovation initiatives, 32% between 2% and 5%, and 21% between 6% and
10% of the company’s revenues [12].

Thirty-seven percent of Mexico’s economic development depends on the state-owned
oil company Petróleos Mexicanos (PEMEX) [11]. In 2013, the Mexican government enacted
an energy reform to increase oil production while maintaining the nation’s ownership
of hydrocarbons. Since then, it has opened the door to the entry of large transnational
companies that compete with national companies. In this context, it is crucial for local
companies to develop innovative strategies through their OC, which allows them to survive
and operate efficiently in an increasingly competitive market.

The purpose of this research was to verify the distinctive characteristics of an OCI and
to provide a measurement model. This model will make it possible to measure the level of
innovation orientation of an OCI and to identify those characteristics that a company will
need to implement, develop, maintain or suppress on its way to innovation.

The main contribution of this research is a measurement instrument (questionnaire)
that epistemologically integrates the characteristics of the OCI as a strategy for achieving
sustainable competitive advantages.

This research focused on the perspective of the dynamics of daily work life, and in-
tegrated the agents involved in the development of OC (employees, middle and top
management) with the purpose of orienting it towards innovation. For this reason, the type
of research applied was non-experimental, descriptive and transactional, with a quantita-
tive approach. The results allow us to have more conscious knowledge about the way in
which each company should seek to form its OC, bearing innovation in mind as a means
of survival.

2. Literature Review

Next, we analyzed the background of the concepts that are the subject of this research:
innovation, OC and, finally, OCI.

2.1. Background of the Innovation Concept

The concept of innovation has been the subject of multiple definitions, perspectives
and theoretical contributions, as it is a dynamic construct that has evolved over time. In this
section, we analyze them longitudinally.

In everyday language, “to innovate is to introduce a change, which brings novelties
with it” [5]. The term “innovation” emerged at the beginning of the 20th century when
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Schumpeter [13] defined it as the introduction of a new product to the market, the use of
a new source of raw materials or a new production method not previously attempted in
a given sector. In the 1960s and 1970s, it was taken as something practical, such as a process
or object, which was perceived as new in a specific situation by a group of organizations
with similar objectives, as well as novel changes for the company and society.

Later, in the 1980s, innovation was seen as the development of a process, product,
technique or service based on a need by applying an idea [14] to achieve the fundamental
objectives that would allow a transformation of the established ways of doing something
determined, accepted and/or adopted by society by using new knowledge [15]. At this time,
the use of the words “idea” and “development” increased in discussions of the concept.

In the 1990s, innovation continued to be thought of as the “successful introduction
of a new idea” [16]. Such ideas had to generate a change in relation to the status quo by
reaching the market.

During the first decade of the 21st century, the term “newness” was mainly used in
the development of the concept of innovation. Currently, innovation is closely related to
the creation of value and the generation of wealth through success [17–19].

In accordance with the above and for the purposes of this research, we will define
innovation as: “The novelty of change based on an idea that generates the development of
a new product, process or service, adopted by society, giving the company a sustainable
competitive advantage”.

2.2. Background to the Concept of OC

Among researchers, an interest in “culture” increased in the second half of the 20th cen-
tury. Research at this time sought the best way to organize and manage a company, so the
development of the concept of OC began to focus on human relations. In the 1960s, it fo-
cused on the development of organizational structure; in the 1970s, it focused on business
strategy. At this time, due to the way in which employees related to each other, to customers
and to external agents, the term OC was used as a synonym for organizational climate [20].

As such, the concept of OC appeared in the 1980s in the scientific publications of
Ouchi [21], who related the success of Japanese companies to their ethnographic culture.
It was also used in the work of Deal and Kennedy [22], who emphasized the virtues of the
types of culture and strategies followed by American companies to achieve success.

• Next, we grouped scientific research according to how the authors understood OC.
Thus, we identified research that understands OC as:

• The set of ways of conducting oneself and learned behaviors which guide the interpre-
tation and action in organizations through patterns of appropriate behavior in different
situations, which are considered important to transmit them to the next generation to
establish an organized way of life [5,23].

• Learning that promotes stability and order within the company [20,24].
• The dominant values, beliefs and principles accepted and shared by the staff of

a company, and the control these have over the way they interact with each other and
with the environment [22].

• The knowledge originating from and shared by the social interactions of its members,
enriching it for the benefit of the organization [25].

• The internal environment generated by the physical layout that promotes social re-
lationships among its members, and between them and their customers, promoting
a series of interpretations, assumptions, beliefs and shared values that guide the
operation of the company [21].

• Change and dynamic configuration, which are transformed by employees during the
process of decoding organizational events over time, which are neither uniform nor
static [25].

• Transmission of a sense of identity and unity among the members of an organiza-
tion, materialized in the creation of a specific way of acting, which differentiates the
organization from others [26].
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• A system that brings together expressive and affective aspects, influenced by the
surrounding society, which share the same history and symbolic meanings, such as
myths, rites, customs, ideologies, and organizational values [20,21].

• A system of processes that increase the company’s profits through effectiveness and
efficiency [27].

In accordance with the above, and for the purposes of this research work, we define
OC as “A system of knowledge, beliefs and shared values developed within the company,
which give rise to norms and routines of collective behavior that evolve over time, thus
establishing an organized way of life”.

2.3. Concept of OCI

A review of the literature allowed us to confirm that the OCI is shaped by the imple-
mentation of ideas arising from the interactions among the company’s personnel, and be-
tween them and external agents; likewise, the members are focused on continuous im-
provement and the creation of value [9,28].

In this type of culture, mistakes made by workers are seen as a source of experience,
which, in turn, generates knowledge [29], so that the trust placed in the workers is of utmost
importance as it commits them to change [2,30–32], in turn encouraging healthy competition
and teamwork [33,34]. Likewise, the responsibility of the company’s management is crucial
for the development of this type of culture [24,35,36].

Consequently, OCI is dynamic and creates unique organizational values, thus helping
to reduce resistance to change [23]. At the same time, among members, it generates a unique
way of dealing with conflicts, resolving them and analyzing the results obtained.

It is also important to emphasize that the development of innovation is an expression
of the members of the company, their past, their beliefs, ideas and behaviors, so one of the
strategies for the development of OCI is to place workers in the work areas of their interest
to increase proposals for improvement and favorable results [9,37].

Brooke [9] defined OCI as a multidimensional context that includes innovative be-
havior, which is important for influencing the market. In addition, it has been stated that
a company that drives innovation promotes behaviors that give prime importance to value
generation and the market [3,38]. This analysis leads to the conclusion that OCI, in recent
decades, has increased its importance because it guarantees differentiation and increases
the competitiveness of organizations.

After reviewing the literature and analyzing the concepts of different authors, for the
purposes of this research work, we considered OCI as: “the culture that promotes innova-
tion through the development of shared values and methods to generate the development
of new ideas, experiences and knowledge as part of the company’s strategy to achieve
competitiveness and permanent innovation”.

3. Materials and Methods

The literature review focused on an analysis of the descriptions provided by authors
who specifically investigated the OCI. This allowed us to identify and group the character-
istics that make up the OCI. These characteristics were used in the design of the instrument
for measuring an OC’s innovation orientation.

3.1. Characterization of the OCI

As indicated in the introduction, innovation has been considered one of the key
factors in the development of sustainable competitiveness by enterprises. However, to
date, it has not yet been possible to determine a generalized and practical process for its
implementation [10].

In this regard, the literature review suggested that the set of characteristics that make
up an OC can be divided into external and internal factors. The external ones are the
macro-variables of the environment surrounding the company that affect the development
of the internal behavioral characteristics in some way [19]. The internal variables are those
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that are developed at the micro-level within the company, helping it to develop innovative
products through which it achieves competitiveness in the market [39].

From the analysis of the concepts proposed by various authors, the most important
characteristics of the OCI have been extracted. Although we did not yet have conclusive
results at this stage of the research, their analysis enabled us to identify two major groups
of characteristics that explain organizational innovation [40]:

• The behavioral characteristics of company personnel with OCI.
• The structural characteristics of the company with OCI.

On the other hand, we followed the work of Brooke [9], for whom an OCI is multidi-
mensionally made up of (Figure 1):

• The intention to innovate;
• An infrastructure that supports the development of innovation;
• The operational level of behavior necessary to influence the market, along with value

orientation;
• The right environment for the implementation of innovation.

Figure 1. Dimensions of the innovation development model. Reprinted from Ref. [9].

These dimensions were taken as the basis for the classification of the two groups of
characteristics mentioned above. As a result, the division of characteristics by areas and
dimensions is shown in Table 1.

Table 1. Division of the areas by dimensions. Reprinted from Ref. [9].

Area Dimension

Behavioral characteristics of staff in a company with OCI Intention to innovate
Influence to innovate

Structural features of an enterprise with OCI Innovation infrastructure
Innovation implementation

The literature review allowed us to subdivide Brooke’s dimensions [9] (Table 1) into fac-
tors, which, in turn, are defined by specific characteristics. This analysis is presented below.

3.2. Characteristics of the Personnel of a Company with OCI

The cultural and behavioral characteristics of the personnel of a company with an OCI
(Table 1) are divided into two dimensions: the intention to innovate and the motivation to
innovate [9].

3.2.1. Intention to Innovate

The intention to innovate has been considered as a specific dimension, present to
a greater or lesser extent in all individuals, but linked to a series of social conditioning
factors [9,35]. The intention to innovate is the will to conceive or imagine realities differ-
ent from the current ones, with the purpose of making them effective [31]. It measures
the degree of formalized stability within the company [24] and the level of employees’



Sustainability 2022, 14, 2035 6 of 21

commitment to it [23]. The factors that make up this dimension are communication, values
and quality orientation.

3.2.2. Motivation to Innovate

The motivation to innovate is the power exercised by a person (leader) to persuade or
motivate another or others in the development of innovative ideas [41]. It measures the
sensitivity and behavior of employees in orienting the company’s development towards
the market [18,23,42]. This dimension is made up of the factors of identity, teamwork,
knowledge management, symbolic activities and language.

3.3. Structural Characteristics of a Company with OCI

The structural characteristics of a company OCI (Table 1) are divided into the following
dimensions: innovation infrastructure and innovation implementation [9].

3.3.1. Innovation Infrastructure

The term “infrastructure”, according to the RAE (2020), derives from Latin roots,
with lexical components including the prefix “infra”, meaning “under”, and “structure”
referring to the internal skeleton that supports a building, which comes from the Latin
word “structūra”. In general terms, it can be defined as the base that supports or sustains
an organization.

Therefore, the RAE (2014) defined the term as the group of elements or services
necessary for the invention, production and operation of an organization. Therefore, we
can confirm that the innovation infrastructure is made up of the necessary characteristics
considered to be the fundamental basis for the development of the OCI. This dimension is
made up of the following factors: mission, vision, objectives and goals, and normativity.

3.3.2. Innovation Implementation

The word “implement” means to put into operation or apply methods, measures, etc.,
to carry out something or to realize some activity, plan or mission (RAE, 2020).

The implementation of innovation involves the activities by which an established
action plan is put into action, where all the elements of the innovation project are involved to
determine the positive and improvable aspects. The results obtained are those that serve as
a guide in the total implementation of the innovative project, accompanied by a continuous
measurement process, as well as follow-up activities for continuous improvement [43].
This dimension is composed of the factors of change orientation, decision making, customer
orientation and market orientation.

Figure 2 shows the characteristics of the OCI, grouped by areas, dimensions and
factors resulting from the analysis of the literature in this section.
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Figure 2. Framework of OCI features.

4. Hypotheses, Research Model and Methodology

Based on the literature review, we proposed four research hypotheses.

Hypotheses 1 (H1). The level of innovation orientation of an OC can be measured on the basis of
the characteristics that comprise it, and the agents active in its development, contrasted with the
theoretical characteristics of the OCI.

However, it is important to consider whether both the behavioral characteristics of the
personnel and the structural characteristics of the company have the same level of impact
on the development of the OCI, so we proposed Hypothesis 2.

Hypotheses 2 (H2). The behavioral characteristics of the personnel and the structural characteris-
tics of the company have the same level of impact on the development of OCI.

On the other hand, it is important to know what level of impact each of the dimensions,
factors and characteristics of the OC that comprise the behavioral areas of the personnel
and the company’s own structural areas have on the development of the OCI, which is why
Hypothesis 3 has been developed.

Hypotheses 3 (H3). Not all dimensions, factors and characteristics of OC contribute to the same
extent to orient the OC towards innovation.

Finally, it is important to know which are the most important characteristics that make
up an OCI, which is why Hypothesis 4 has been formulated.

Hypotheses 4 (H4). There is a small group of characteristics without which the existence of an OCI
cannot be determined.
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The analysis of the literature revealed the key role of innovation in the development
of sustainable competitive advantages. This focused our research on an analysis of the
concepts of innovation, OC and OCI, and an analysis of the characteristics of the latter.
None of the research conducted to date has been able to identify a set of characteristics of
an OCI. This study attempted to fill this gap. The proposed model for measuring the level
of an OC’s orientation towards innovation is shown in Figure 3, based on the grouping of
the characteristics of this culture resulting from the literature review (Figure 2).

Figure 3. Model for measuring the OC’s level of innovation orientation.

The independent variables are the characteristics of the OC (the behavioral charac-
teristics of the company’s personnel and the structural characteristics of the company).
The dependent variable is the OC’s level of innovation orientation.

Methodology of the Empirical Study

In order to examine the hypotheses and test the proposed model, we developed
a measurement instrument consisting of a questionnaire based on the characteristics shown
in Figure 2. Specifically, the study investigated companies established in the southeast of
Mexico, specifically in the states of Veracruz, Tabasco and Campeche. As we indicated in
the introduction, their weight in the economy and in employment, and the entry of new
competitors require local companies to be more oriented towards innovation as a strategy
to be more competitive.

To conduct the survey, we first obtained the list of companies that make up the study
population, with a total of 321. When calculating the corresponding sample size, we used
a confidence level of 95%, which generated a sample of 174 companies, which were selected
by applying simple stratified sampling. The survey was applied via the internet and,
in order to obtain a holistic understanding of the real situation of each company, the survey
was applied to operatives, middle management and executives. This information was
subsequently analyzed separately and as a whole. Table 2 shows the technical data of the
selected sample.

Initially, we developed the first questionnaire composed of 91 items that was subjected
to an expert test and applied to the quality area coordinators of 30 companies within the
study population, selected by the simple random method.

The results obtained from this expert test were subjected to Pearson’s correlation
analysis and Cronbach’s alpha. Based on these results, we refined the initial questionnaire
and subjected this new version to a pilot test applied to 17% of the study population
(30 companies). These companies were chosen by the stratified simple random method for
each of the states included in this research. We re-subjected the results of this pilot test to
Pearson’s correlation analysis and Cronbach’s alpha, after which we developed the final
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version of the questionnaire, which comprised 84 items. The structure of the content of this
questionnaire is shown in Figure 4.

Table 2. Technical data sheet of the study.

(1)→ Title: Degree of orientation towards innovation of the OC of the service provider companies
of the parastatal PEMEX in the southeast of Mexico.
(2)→ Objective: To know the characteristics that make up the OC of a company to determine its
level of orientation towards innovation.
(3)→ Coverage: Southeast of Mexico
(4)→ Frequency: Unique
(5)→ Reference period: Year 2019
(6)→ Units of analysis: Small, medium, and large companies.
(7)→ Sampling scheme:
(a)→ Target population: Companies that provide services to the state-owned company PEMEX.
(b)→ Sampling unit: States of Veracruz, Tabasco and Campeche.
(c)→ Sampling scope: 321 companies.
(d)→ Sample size: 176 companies
(e)→ Sampling procedure: Simple random
(f)→ Area of estimation: Results were produced for the southeast of Mexico.
(g)→ Sampling error: ±0.05%
(h)→ Confidence level: 95%
(8)→Method of data collection.
(a)→ Type of interview: Direct online questionnaire.
(b)→ Informants: Managers, middle and operational managers.

Figure 4. Structure of the questionnaire.

The analysis of the results was carried out using various statistical techniques, such as
Bonnet’s test, KMO index, Bartlett’s sphericity, Chi-square, confirmatory factor analysis,
Cronbach’s alpha, principal component analysis and structural equations, which made it
possible to measure the level of innovation of the OC of these companies and to determine
the characteristics that comprise it. The version of the SPSS program used was 17.0.

5. Results
5.1. Level of Innovation in the OC

The method proposed by Bonnet [44] was used to study the level of innovation of
the service providers of the state-owned company PEMEX in the southeast of Mexico.
This method consists of weighting the answers obtained from the set of questions in the
questionnaire and, according to the results of the study, the level of innovation of the OC of
the companies in the sample can be shown.

Based on these considerations, with respect to the proposed measures, the level of
OCI was determined on the basis of the set of characteristics that make up the OCI, which
were measured using a five-point Likert scale. The scores for the different levels are shown
in Figure 5.
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Figure 5. OC innovation level of PEMEXs service provider companies according to the scores
obtained via a five-point Likert scale. Reprinted from Ref. [44].

The scores of the level of innovation orientation of the OCs of the companies providing
services to the parastatal PEMEX in the southeast of Mexico are shown in Table 3.

Table 3. Level of innovation of the OCs of the service provider companies of the parastatal PEMEX in
the southeast of Mexico.

Dimension Managers Middle Management Operational

Intention to innovate 13.36 9.84 8.03
Motivation to innovate 22.69 16.02 13.22

Innovation infrastructure 17.54 13.24 11.45
Innovation implementation 16.21 11.98 10.33

Total 69.80% 51.08% 43.03%

The score obtained for the OC’s innovation orientation level, with respect to the
managers of the companies that made up our target population, gave a total of 69.80 points.
This means that they consider that they have a high level of focus on innovation.

On the other hand, the assessment of middle management was that they consider
the OC to have a medium level of focus on innovation, with 51.08%. On the other hand,
the operatives consider the company’s level of focus on innovation to be medium. As we
can see, each agent involved in the development of the OC has a different perspective,
which is why it is important to analyze the companies in an integrated way in order to
know the real situation prevailing in them. By means of the analysis above, we can be
confirm the first hypothesis:

Hypotheses 1 (H1). The level of innovation orientation of an OC can be measured on the basis of
the characteristics that comprise it, and the agents active in its development, contrasted with the
theoretical characteristics of the OCI.

After analyzing the results of the field study, we can accept that it is possible to
determine which characteristics make up the OC of the companies under study.

Continuing with the study results, we proceeded to the application of principal
component analysis (PCA), Cronbach’s alpha and confirmatory factor analysis to verify
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the reliability and convergent validity, which were carried out separately for each of the
dimensions that make up the measurement instrument.

5.2. Individualized Analysis of Each Dimension of The Measurement Instrument

To determine the relevance of the exploratory factor analysis, the KMO index test
was performed, which examines whether the partial correlations between the variables are
small and range between 0 and 1.

On the other hand, the matrix of integer correlations was examined by means of
Bartlett’s test of sphericity. This test provides us with the statistical probability that the cor-
relation matrix of the variables is an identity matrix, which means that the inter-correlations
between the variables are zero. If this were the case, there would be no significant corre-
lations between the variables, and the factorial model would not be appropriate; on the
contrary, when the results present a high Chi-square and a significance of less than 0.05,
the factorial model is adequate for explaining the data. As we can see in Table 4, the results
obtained for each of the dimensions showed that the KMO is adequate for explaining the
results obtained.

Table 4. KMO and Bartlett’s test of the dimensions.

Dimension KMO
Bartlett’s Test of Sphericity

Significance Gl Chi-Square

Intention to innovate 0.925 0.000 78 6748.867

Motivation to innovate 0.971 0.000 231 13,894.177

Innovation infrastructure 0.953 0.000 406 15,906.095

Innovation implementation 0.948 0.000 190 11,994.074

The validity of the scale was examined by means of confirmatory factor analysis.
Through convergent validity, the standardized loadings (SL) of the model were observed,
by means of which the statistical significance was verified. Some factors did not comply
with the minimum recommended significance level of 0.05.

Consequently, some indicators presented levels of individual reliability (IR) lower
than the recommended levels, which corroborated the inadequacy of some of the variables
observed. Therefore, the reliability analysis of the indicators facilitated the elimination of
the items that did not achieve adequate results.

After debugging, Cronbach’s alpha was applied again to the components that met the
minimum level of validity. A summary of this analysis is presented in Tables 5 and 6 for
the dimension of intention to innovate, in Tables 7 and 8 for the dimension of motivation
to innovate, in Tables 9 and 10 for innovation infrastructure, and in Tables 11 and 12 for
innovation implementation.

Characteristics of the personnel of a company with OCI:

Table 5. Intention to innovate.

Item Communication SL IR Opinion

OCI01
The company promotes free discussion

forums where workers freely express ideas,
opinions, problems, achievements and news.

0.848 0.7191

OCI02
The employee is free to respectfully express

what he/she likes or dislikes about the
company without fear of reprisal.

0.820 0.5867

OCI03 The opinions of all workers are considered. 0.848 0.7191

OCI04 The communication that exists in the
company is open and honest. 0.613 0.3757 Deleted
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Table 5. Cont.

Item Communication SL IR Opinion

OCI05 Communication in the company takes place in
person when circumstances warrant it. 0.575 0.3306 Deleted

Values

OCI06 The company allows the independent
development of new projects. 0.817 0.6674

OCI07 There is mutual trust and respect between the
management and employees. 0.653 0.4264 Deleted

OCI08 I have never had an administrative sanction. 0.560 0.3136 Deleted

OCI09 I always comply in a timely manner with my
work activities. 0.751 0.5640

OCI10 Employees are responsible for product quality and
can make decisions independently. 0.746 0.5550

Quality Orientation

OCI11 The company generates continuous strategic
initiatives to maintain a competitive advantage. 0.559 0.2116 Deleted

OCI12 The worker is motivated to generate new ideas to
solve problems or to improve their work activities. 0.766 0.6724

OCI13
Quality is the responsibility of the worker;

therefore, he/she is made aware of the objectives,
mission, and vision of the company.

0.685 0.4692 Deleted

Table 6. Reliability of the refined scale for the intention to innovate.

Factors Items Cronbach’s Alpha

Innovation-generating
communication

OCI03, OCI01, OCI12, OCI06
OCI02 0.899

Responsibility for continuous
improvement OCI09, OCI10 0.623

Table 7. Motivation to innovate.

Item Identity CE FI Opinion

OCI14 Managers anticipate the needs for change and
pinpoint the factors necessary for change. 0.494 0.2440 Deleted

OCI15 High performance in each job is rewarded. 0.748 0.5595

OCI16 Competence at work increases the spirit of
self-improvement. 0.550 0.3025 Deleted

OCI17 I am satisfied with my work. 0.518 0.2683 Deleted

OCI18 The worker is motivated by new programs or
work processes. 0.655 0.4290 Deleted

OCI19

Managers listen to and support the employee
and motivate him/her to be part of the total

quality solutions and management, as well as
the company’s plans and policies.

0.594 0.3528 Deleted

OCI20
A friendly working environment is the

fundamental source of motivation
among employees.

0.573 0.3283 Deleted

OCI21 Achieving personal goals is the greatest
motivation for people. 0.676 0.4569 Deleted

OCI22 Having the option to work individually allows
innovation to develop in the company. 0.606 0.3672 Deleted



Sustainability 2022, 14, 2035 13 of 21

Table 7. Cont.

Item Identity CE FI Opinion

OCI23 I feel committed to the growth and development of
the company. 0.686 0.4705

Teamwork

OCI24 The company’s activities are carried out in teams. 0.699 0.4886

OCI25 In this company, the most important thing is the
achievement of objectives and results. 0.731 0.5343

OCI26 I see this company as innovative, with a willingness
to take on new challenges and risks. 0.607 0.3684 Deleted

Knowledge Management

OCI27 My proposals are valued by my co-workers. 0.523 0.2735 Deleted

OCI28 I am prepared to generate ideas in my area of work. 0.649 0.4212 Deleted

Symbolic Activities

OCI29 I know how to contribute to the development of
innovation within the company. 0.581 0.3375 Deleted

OCI30 In the company, we are encouraged to think and
behave in original and new ways. 0.754 0.5685

OCI31 The company has increased its activities aimed at
developing innovation. 0.686 0.4705 Deleted

Symbolic Language

OCI32

The company provides the right environment for
workers to interact, support each other, form work
teams and actively participate in the development of

the company’s innovation.

0.811 0.6577

OCI33 Risk-taking departments are incentivized; mistakes
are not personalized. 0.785 0.6162

OCI34 When there are new technologies and ways of doing
things, we are the first to adopt them. 0.712 0.5069

OCI35 We workers are open to change. 0.673 0.4529 Deleted

Table 8. Reliability of the refined scale of the motivation to innovate.

Factors Items Cronbach’s Alpha

Adaptation to change through incentives. OCI33, OCI15, OCI30,
OCI31, OCI34 0.882

Success generated through the cooperation
and commitment of the workers. OCI25, OCI24, OCI23 0.783

Characteristics of a company with OCI:

Table 9. Innovation infrastructure.

Items Mission CE FI Opinion

OCI36 The activities of the employees are oriented
towards the mission and vision of the company. 0.609 0.3708 Deleted

OCI37 Productivity has improved compared with
2 years ago. 0.477 0.2275 Deleted

OCI38 Managers have the right leadership to maintain
innovation in the company. 0.640 0.4096 Deleted

OCI39 Company leaders encourage employee initiative,
risk-taking and innovation. 0.589 0.3469 Deleted

OCI40 Workers have a sense of belonging and
empowerment in the work processes. 0.661 0.4369 Deleted
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Table 9. Cont.

Items Mission CE FI Opinion

OCI41
The employee has the power to propose changes in

the company’s decisions and actions if he/she
considers that he/she can improve it.

0.709 0.5026

OCI42 Team supervisors provide opportunities for
employees to demonstrate their leadership skills. 0.695 0.4830

Vision

OCI43 I have the necessary knowledge to support and give
value to my ideas and proposals. 0.461 0.2125 Deleted

OCI44
Continuous learning is encouraged within the

organization, and we have the necessary time to
improve our skills and abilities.

0.642 0.4121 Deleted

OCI45 Managers provide a suitable environment for the
development of employees. 0.791 0.6256

OCI46 Managers are clear about the company’s
ultimate objectives. 0.739 0.5461

OCI47 We have the financial and human resources necessary
to develop innovation in the company. 0.580 0.3364 Deleted

OCI48 This company tries to reduce administrative and
production costs. 0.556 0.3091 Deleted

Objectives and Goals

OCI49
In our company, there is an area focused on the

development of innovation (ID, quality or other) as
part of its strategy.

0.509 0.2590 Deleted

OCI50 The new knowledge acquired in the company is
disseminated in the areas related to it. 0.686 0.4705

OCI51
The project manager can accelerate, delay, modify or

cancel the project if he/she thinks it is in the best
interest of the company.

0.598 0.3576 Deleted

OCI52 We are free to set and implement strategies. 0.686 0.4705

OCI53 Employees are treated fairly, and this is reflected in
their levels of participation in the company. 0.691 0.4774

OCI54
The training is sufficient and focused on the
development of new skills, capabilities and

knowledge to maintain innovation in the company.
0.558 0.3113 Deleted

Regulations

OCI55 We are willing to do things differently and look for
new solutions. 0.578 0.3340 Deleted

OCI56 The company develops activities to provide value to
the community and protect the environment. 0.536 0.2872 Deleted

OCI57 The company is made up of people from different
cultures, customs, and regions of the country. 0.495 0.2450 Deleted

OCI58 Workers have the freedom to organize their work in
the most convenient way. 0.615 0.3782 Deleted

OCI59
Workers must carry out their work activities according
to strict rules, and penalties are applied in the event of

a fault.
0.776 0.6021

OCI60
In this company, a very detailed and precise strategic
planning is carried out and the actions marked in it are

not modified.
0.798 0.6368

OCI61 The company has rules governing the personal
appearance of employees. 0.793 0.6288

OCI62 We have a good working environment that allows us to
collaborate with each other and with other departments. 0.757 0.5730

OCI63 Creativity and innovation are rewarded. 0.753 0.5670

OCI64 Non-monetary incentives are the most important. 0.695 0.4830
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Table 10. Reliability of the refined scale of innovation infrastructure.

Factors Items Cronbach’s Alpha

Managers promoting
Knowledge management

OCI42, OCI41, OCI63, OCI53,
OCI64, OCI52 0.862

Leadership and equity as
a basis for innovation OCI45, OCI62, OCI46, OCI50 0.841

Standardization as a basis
for innovation OCI60, OCI61, OCI59 0.750

Table 11. Implementation of innovation.

Items Change Orientation CE FI Opinion

OCI65 Our employees trust the people who make the
company’s strategic decisions. 0.757 0.573

OCI66 Flexible production systems are focused on
environmental changes. 0.78 0.608

OCI67
The company has some flexibility in the

interpretation of rules and values that are
not specified.

0.785 0.616

OCI68
The worker is given the training and support to
do different things when there is an opportunity

to do them.
0.608 0.369 Deleted

OCI69 The worker performs different tasks without
having a very specialized and routine job. 0.715 0.511

OCI70 The worker has the time and opportunity to
develop their creative potential. 0.671 0.450 Deleted

OCI71 Managers are willing to take risks to seize and
explore growth opportunities. 0.649 0.421 Deleted

OCI72 We are aware that mistakes can happen and can
be learned from. 0.642 0.412 Deleted

OCI73 Risk-taking is encouraged without fear of
punishment for mistakes. 0.657 0.431 Deleted

Decision Making

OCI74 Information on the results is made public so that
everyone can improve their work. 0.703 0.494 Deleted

OCI75
Regardless of the productivity results of the

work areas, workers are always motivated to
improve the results.

0.693 0.480 Deleted

OCI76 Within the company, uncertainty is taken as an
opportunity and not as a risk. 0.634 0.401 Deleted

OCI77 The company can modify processes and systems
quickly to stay competitive in the marketplace. 0.735 0.540

Customer Orientation

OCI78
When customers are not satisfied with our

products and/or services, we quickly adjust to
their needs.

0.688 0.473 Deleted

OCI79 The jobs and tasks assigned are
short-term oriented. 0.575 0.330 Deleted

OCI80 Employees decide what they want to learn
within the company. 0.749 0.561
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Table 11. Cont.

Items Change Orientation CE FI Opinion

OCI81
The company promotes the rotation of workers as a

strategy for them to acquire experience and
knowledge of other areas.

0.599 0.358 Deleted

Market Orientation

OCI82 Workers carry out their work activities with a
minimum of supervision. 0.721 0.519

OCI83
The company is oriented towards efficiency, since the

work is done with the fewest possible staff,
maximizing the results.

0.729 0.531

OCI84 The company is constantly improving its
business processes. 0.664 0.440 Deleted

Table 12. Reliability of the refined scale of innovation infrastructure.

Factors Items Cronbach’s Alpha

Competitiveness in
innovation development OCI67, OCI66, OCI65, OCI77, OCI83 0.875

Development of creativity OCI80, OCI82, OCI69 0.733

Analyzing the results, we can affirm that innovation infrastructure is the dimension
that most influences the innovation orientation of an OC. Therefore, Hypothesis 2 (H2:
The level of innovation orientation of the OC depends equally on the behavioral charac-
teristics of the firm’s personnel and on the structural characteristics of the firm.) is not
accepted, since the level of OC innovation orientation depends to a greater extent on the
behavioral characteristics of the company’s personnel, as can be seen in Table 13.

Table 13. Regression coefficients for the model of OC’s approach to innovation.

Model
Unstandardized

Coefficients
Typified

Coefficients t Sig. Collinearity Statistic

Beta Beta Standard Error Tolerance IVF

Constant 0.003 0.002 1.301 0.195

Intention to innovate 0.250 0.000 0.267 3496.449 0.000 0.182 5.481

Motivation to innovate 0.250 0.000 0.284 2914.699 0.000 0.113 8.885

Innovation infrastructure 0.250 0.000 0.242 2390.393 0.000 0.104 9.633

Innovation implementation 0.250 0.000 0.263 3821.193 0.000 0.226 4.433

On the other hand, the results of the standardized beta coefficients show the degree
to which the level of innovation depends on each of the dimensions. Thus, the level of
innovation of the OC depends 26.7% on the intention to innovate, 28.4% on the motivation
to innovate, 24.2% on the infrastructure and 26.3% on the implementation of innovation,
and, thus, Hypothesis 3 (Not all dimensions, factors and characteristics of OC contribute to
the same extent to orient the OC towards innovation) is accepted (Table 13).

A summary of the entire analysis is presented in Figure 6. In Table 14, we can observe
the most important characteristics that make up the OCI.
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Figure 6. Summary of principal component analysis.
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Table 14. Most important OCI characteristics.

Intention to Innovate
OCI01. Open discussion
OCI03. Statement of views
OCI06. Autonomy
OCI12. Continuous self-improvement
OCI02. Tolerance of disagreement
OCI10. Self-discipline, consistency and responsibility.

Motivation to Innovate
OCI33. Relaxed atmosphere and good mood.
OCI15. Spirit of self-improvement
OCI30 and OCI31. Attitude towards and aptitude for innovation.
OCI34. Resistance to change
OCI25 and OCI24. Objectives and tasks assigned as challenges
OCI23. Staff commitment

Innovation Infrastructure
OCI42 and OCI41. Worker empowerment
OCI63. Rewards
OCI53. Employee participation
OCI64. Acknowledgement
OCI45. Committed environment
OCI60, OCI61, OCI62 and OCI59. Rigor in activities

Innovation Implementation (refined scale)
OCI66 and OCI67. Flexibility
OCI65. Trust
OCI77. Some degree of tension
OCI83. Efficiency
OCI80. Working in areas of interest
OCI69. Non-routine
OCI82. Efficiency

As shown in Figure 6, the most important characteristics that determine an OC as
innovative are as shown in Table 14.

Based on the results of the analysis presented in Table 14, it can be concluded that the
fourth hypothesis (H4: There is a group of characteristics without which it is not possible
to determine the existence of OCI) is accepted.

5.3. Test of the Measurement Model

Next, the model of the OC approach to innovation was tested. To this end, an analysis
of compliance with the initial assumptions was carried out and then the multiple linear
regression was calculated, with the variables corresponding to each of the hypotheses to
be tested.

Table 15 shows the coefficient of determination (R2), which indicates that the depen-
dent variable explains 95.4% of the variation in the dependent variable. This allows us
to confirm that the level of innovation of the OC, as a dependent variable, depends on
both behavioral and structural characteristics, but to a greater degree on the attitudes and
behaviors of the workers than on the structural characteristics of the company.

Table 15. Summary of the model of the OC’s approach to innovation.

Model R R2 Adjusted R2 Standard Error of
the Estimate Durbin-Watson

1 0.977 0.954 0.954 1.638 1.650

The normality and independence of the residuals were also tested by means of the
Durbin–Watson test.

6. Conclusions

The conclusions of the research relate to the hypotheses and objectives proposed,
both at the theoretical level, through an extensive review of the literature, and at the
empirical level, through the study of the level of innovation of the OCs of the service
provider companies of the parastatal PEMEX in the southeast of Mexico, the main results
of which are presented below.

The present research sought to measure the degree to which the OC is oriented towards
innovation, based on the characteristics that make up the OC in order to identify those that
should be implemented, developed, maintained or suppressed to achieve a sustainable
competitive advantage. In this regard, the theoretical analysis of the concept of OCI allowed
the collection of the characteristics that, according to various researchers, are present in this
type of culture. Based on these characteristics, a proposal was made for organization in
terms of the areas, dimensions and factors.
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The set of extracted characteristics established the basis for the design of the instrument
to measure the OC’s level of innovation. With this instrument, an empirical analysis was
applied to the service provider companies of the state-owned PEMEX in the southeast of
Mexico, which allowed us to measure the level of OC innovation of these companies.

In order to fulfill the general objective, a literary analysis of the concepts of innovation,
OC and OCI was carried out. This helped us to understand the chronological development
and the different perspectives on these topics. The absence of an epistemology of the
characteristics of OCI and a clear framework for them was also noted.

The extensive review of the literature revealed the absence of a measurement instru-
ment that epistemologically integrated the characteristics of an OCI; likewise, no research
was found in this review that integrated primary data from the agents involved in its
development (managers, middle management and operatives).

The collection of OCI characteristics, obtained as a result of the literature review,
allowed us to propose a classification of the areas, dimensions and factors, which helped
us to clearly see the characteristics that should be present in this type of culture (Figure 2).

The proposed model for measuring the OC’s level of orientation towards innovation
allows us to visualize the importance of integrating both the behavioral characteristics
of the personnel and the company’s own structural characteristics (Figure 3), in order to
maintain constant innovation.

With respect to the empirical objectives, the instrument for measuring the level of OC
innovation was validated. This instrument integrated the characteristics extracted from the
literature review. An empirical analysis of the service provider companies of the parastatal
PEMEX in the southeast of Mexico was carried out, in which it was observed that each
of the agents involved in the development of OC have completely different perspectives
on the level of innovation of their OC. However, through the application of principal
component analysis, it was concluded that there is a group of characteristics that should
always be present in an OC focused on innovation.

The original contributions include an epistemology regarding the characteristics that
make up an OCI, which is proposed for classifying the characteristics by means of areas
(behavioral characteristics of the personnel and structural characteristics of the company),
dimensions (intention and motivation to innovate, infrastructure and implementation of
innovation) and factors (communication, values, quality orientation, identity, teamwork,
knowledge management, symbolic activities, symbolic language, mission, vision, objectives
and goals, normativity, change orientation, decision making, customer orientation and
market orientation).

The proposed model for measuring an OC’s level of orientation towards innovation
allows for a broad awareness of both the behavioral and structural characteristics of the
company. With this instrument designed for measuring the OC’s level of innovation,
the gap in primary data obtained from the active agents in the development of the OC
(executives, middle management and operatives) and in the epistemological integration of
the characteristics that make up the OCI has been filled.

7. Limitations of the Proposal

Although a thorough review of the literature was carried out to extract the episte-
mology of the characteristics that make up the OCI, the fact that some of them have not
been included in this study cannot be ruled out. Moreover, the empirical analysis was
cross-sectional, which did not allow us to verify the possible results in the future achieved
after knowing the level of innovation present in the OC of the companies, as well as the
actions to be carried out to improve the result. The results obtained from our application of
the survey to the agents involved in the development of OC could be due to the present
situation within the company.
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8. Future Lines of Research

The study of OC is very broad and encompasses various scientific disciplines, so we
cannot consider this research to be conclusive. In the future, this line of research will
continue with the development of a study based on longitudinal data that will allow us to
analyze the increase in OC innovation of the service provider companies of the state-owned
oil company PEMEX in the southeast of Mexico, enrich the primary data through group
interviews with the agents involved in the development of OC, empirically evaluate each of
the variables of the proposed model, and to analyze each of the characteristics that make up
the OCI empirically and separately to determine the dependence that exists between them.
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